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DISEASES  OF  THE  NERVOUS  SYSTEM. 


PAET   IV. 
DISEASES    OF    THE    BRAIN. 


INTRODUCTION. 

TFJS  STRUCTURE  AND  FUNCTIONS   OF  THE  BRATN. 

Ths  knowledge  we  possess  of  the  cerebral  structure  and  functions 
is  deriyed  from  yarions  sources.  Simple  dissection  of  the  brain  reveals 
onlj  the  coarser  outlines  of  its  anatomy,  and  is  apt  to  mislead  the 
inrestigator  who  endearours,  bj  its  aid  alone,  to  unravel  the  complex 
connection  of  the  seyeral  parts.  Bj  the  aid  of  the  microscope  the 
structure  of  isolated  portions  can  be  ascertained,  but  the  difficulty 
and  even  impossibility  of  tracing  the  course  of  nerve-fibres,  where 
thousands  interlace,  limits  narrowly  the  results  to  be  obtained  from 
simple  microscopical  examination.  But  the  differentiation  effected  by 
processes  of  degeneration  on  the  one  hand,  and  of  development  on  the 
other,  has  enabled  many  facts  to  be  ascertained  which  are  of  the 
highest  importance,  and  which  must  otherwise  have  remained  unknown. 
The  close  correspondence  between  the  results  obtained  by  these  two 
methods,  the  study  of  development  and  of  degeneration,  not  only 
shows  their  high  value,  but  also  justifies  confidence  in  the  indications 
afforded  by  either,  where  the  two  cannot  be  combined.  The  credit  of 
discovering  the  fact  and  significance  of  secondary  degeneration  belongs 
to  Turck,  and  Flechsig  first  showed  the  value  of  the  structural  indi- 
cations of  development,  by  investigations  which  have  placed  many 
points  in  the  anatomy  of  the  brain  on  a  footing  far  firmer  than  any 
other  method  could  supply.  Thi'se  investigations  have  been  ably 
extended  by  Bechterew. 

The  functions  of  the  brain  hare  been  a«jcertained  by  three  methods. 
First,  the  structural  arrangement  of  its  parts  affords  importini 
suggestions  as  to  their  function — suggestions  which  are  valuable  in 
proportion  to  the  simplicity  of  the  structure,  and  the  distinctness  of 
its  connections.  For  instance,  a  group  of  nerve-cells  gives  origin  to 
the  fibres  of  a  cranial  nenre,  and  from  this  it  is  inferred  that  the 
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function  of  these  cells  is  to  excite  the  nerve-fibres  if  the  nerve  is 
motor,  or  to  receive  the  impulses  which  traverse  them  if  the  nerve  is 
sensory.  Another  source  of  knowledge  is  the  result  of  experiments 
upon  animals,  in  which  portions  of  the  brain  are  removed,  or  de- 
stroyed, or  /stimulated,  and  the  effects  are  observed.  The  results 
obtained  in  this  manner  bj  Hitzig,  Ferrier,  Munk,  and  others,  are 
of  very  great  importance;  so  far  as  the  human  brain  is  concerned 
thej  are  suggestive,  often  highly  suggestive,  but  they  are  not  demon- 
strative, and  the  conclusions  thus  reached  cannot  be  accepted  as 
certainly  true  of  man  except  in  so  far  as  they  receive  confirmation 
from  the  third  source  of  knowledge,  the  experiments  wrought  by 
processes  of  disease,  by  accidental  violence,  or  surgical  procedure.  It 
is  to  these  that  we  have  to  look  for  exact  knowledge  and  certain  proof 
of  the  functions  of  the  several  parts  of  the  brain  of  man.  Unfortu- 
nately, the  conditions  of  disease  and  injury  are  usually  very  complex, 
and  their  manifestations  are  correspondiingly  involved  and  difficult  to 
interpret.  Hence  our  knowledge  grows  but  slowly,  in  spite  of  the 
enormous  amount  of  careful  observation  which,  at  the  present  day,  is 
directed  to  this  subject  in  all  parts  of  the  world. 

The  following  account  of  the  structure  and  functions  of  the  brain 
does  not  profess  to  be  complete,  even  in  outline.  Its  object  is  to 
remind  the  student  of  the  facts  he  most  needs  to  know  in  order  to 
comprehend  the  symptoms  and  pathology  of  disease.  Unfortunately, 
our  knowledge  is  still  imperfect,  even  of  the  fundamental  facts.  Many 
questions  of  great  importance  are  still  iinanswered,  while  to  others 
widely  different  answers  have  been  given  by  investigators  of  equal 
competence.  The  statements  here  made  on  such  points  are  the  result 
not  only  of  a  comparison  of  the  work  of  others,  but  also,  in  many 
instances,  of  an  independent  examination  of  the  point  at  issue.  The 
functions  of  the  brain  will  be  considered  very  briefly,  since  many  of 
them  must  be  discussed  more  fully  in  the  account  of  the  symptoms  of 
disease. 

The  few  points  in  the  anatomy  of  the  membranes  which  are  of 
medical  importance  will  be  most  conveniently  considered  in  the  section 
on  their  diseases. 


The  Cerebrai  Cortex. 

The  anatomy  of  the  convolutions  of  the  brain  has  become  of  great 
practical  importance,  on  account  of  the  definite  localisation  of  func- 
tion  found  to  obtain  in  certain  parts.  For  a  full  account  of  the  con- 
volutions the  reader  is  referred  to  works  on  Anatomy,  but  the  most 
important  facts  may  be  briefly  enumerated.  The  longitudincU  fissure 
separates  the  two  hemispheres.  In  each  half  of  the  brain  three  fissures 
are  of  le&ding  importance  (see  Fig.  I),  the  fissures  of  Sylvius  and  of 
Rolando  on  the  outer  surface,  and  the  parieto-occipital  fissure,  the 
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extremitj  onlj  of  which  appears  on  the  ooiiTexitj.  The  Sylvian 
fiatwM^  at  the  base,  separates  the  prominent  temporal  lobe  fnmi  the 
orbital  surface  of  the  frontal  lobe,  and,  on  the  outer  surface,  dirides 
into  a  Tex7  short  anterior  limb  and  longer  posterior  limb ;  sometimes 
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Fig.  1. — DU^rmm  of  tbe  eoiiTolotions  and  fi<sares  on  the  ooter  lurftoe  of  the 
right  hemisphere.    The  fissures  are  indicated  by  italioi. 

there  ave  two  short  limbs,  one  anterior  and  the  other  vertical  (see 
Figs.  1  and  8).  The  posterior  limb  separates  the  temporal  lobe  below 
from  the  parietal  lobe  aboYO.    Just  above  the  bifurcation  of  the  fissure 
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FlO.  2. — Diagram  of  the  convolntions  and  fissures  on  the  inner  (medial) 
surface  of  the  right  hemisphere. 


of  SjMns,  but  not  joining  it,  is  the  lower  extremity  of  the  fissure  of 
Rolandot  or  emUral  sulcus,  which  passes  upwards  and  backwards  to  the 
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loDgitadinal  fissure,  and  separate  the  frontal  from  tbe  parietal  lobe. 
It  presents  in  its  course  two  bends,  tbe  saperior  and  inferior  genn,  of 
which  the  hitter,  rongblj  speaking  opposite  the  upper  part  of  tbe 
middle  frontal  convolution,  is  an  important  landmark.  The  pariHo- 
occipUal  fissure  begins  at  the  longitudinal  fissure,  about  midwaj 
between  the  upper  end  of  the  fissure  of  Bolando  and  the  posterior 
extremity  of  the  hemisphere.  It  is  better  marked  on  tbe  medial 
than  on  the  outer  surface  of  the  hemisphere ;  on  tbe  latter  it  extends 
onlj  for  a  short  distance  from  the  longitudinal  fissure.  It  marks  the 
boundaiy  between  the  parietal  and  occipital  lobes.  These  three 
fissures  are  the  chief  landmarks  on  the  outer  surface,  and  are  our 
guides  in  identifying  the  various  couYolutiont.  On  th#  inner  or 
medial  aspect  (Fit^.  2)  the  parieto-occipital  fissure,  at  its  lower  ex- 
tremity, joins  another  sulcus  which  extends  backwards  to  the  posterior 
extremity  of  the  brain,  the  ealearine  fissure^  and  the  two  bound  a 
wedge-shaped  area,  the  cuneus.  In  the  anterior  half  of  this  inner 
surface,  the  caUoso- marginal  fissure  runs  parallel  with  the  corpus  cal- 
losum,  midway  between  it  and  the  edge  of  the  hemisphere,  to  which 
the  posterior  extremity  of  this  fissure  turns  up,  behind  the  upper  end 
of  the  fissure  of  Rolando.  Between  this  upcurved  end  and  the  cuneus 
is  an  area  termed  the  pre- cuneus,  or,  from  its  Bhape,  the  quadrate 
Ichule. 

The  fissure  of  Rolando  runs  between  two  couTolutions  which  have 
the  same  direction  as  the  fissure.  These  are  the  ascending  frontal  and 
ascending  parietal  convolutions.  These  two  gyri  are  of  great  impor- 
tance, because  they  contain  the  chief  so-called  ''motor"  centres. 
They  are  sometimes  termed  the  **  central  convolutions,"  **  anterior  " 
and  "  posterior."  They  unite  below  the  lower  end  of  the  fissure  of 
Bolando,  and  the  region  that  occupies  the  bifurcation  of  the  fissure  of 
Sylvius  is  often  termed  the  "operculum.**  The  ascending  frontal 
is  bounded  by  the  pre-ceniral  sulcus^  usually  interrupted  by  the  origin 
of  one  or  two  of  the  remaining  frontal  convolutions,  upper,  middle, 
and  lower;  or  first,  second,  and  third.  The  highest  is  at  the  margin 
of  the  longitudinal  fissure;  the  lowest  curves  round  tbe  anterior  limb 
of  the  fissure  of  Sylvius.  The  upper  part  of  the  ascending  parietal 
convolution  blends  with  the  upper  part  of  the  parietal  lobe  in  the 
superior  parietal  lobule,  also  called  the  parietal  lobule  ;  this  also  forms 
part  of  the  motor  region,  and  so  does  the  medial  aspect  of  these  two 
central  convolutions,  the  paracentral  lohule,  it  is  termed,  in  front  of  the 
upcurved  end  of  the  calloso-marginal  fissure.  The  lower  part  of  the 
parietal  lobe,  behind  the  ascending  parietal  convolution,  is  termed  the 
inferior  parietal  lobule,  and  is  separated  from  the  superior  lobule  by 
the  interparietal,  also  called  the  intraparieial,  fissure. 

The  lowest  parietal  convolution,  which  bounds,  above,  the  posterior 
limb  of  the  fissure  of  Sylvius,  is  termed  the  supra-marginal  convolu- 
tion. In  some  brains  this  constitutes  almost  the  whole  of  the  inferior 
parietal  lobule.    By  some  authorities  (Turner,  &c.)  the  supra-marginal 
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gjruM  is  regarded  as  ceasing  above  the  extremitj  of  tlie  upturned  end 
of  the  fiiisure  of  Sjlvius ;  bj  others  it  is  regarded  as  passing  round 
this,  so  that  the  gyrus  immediatelj  behind  the  upturned  portion  of 
the  fissure  is  included  in  tbe  name.  Bebind  this  upturned  fissure  is 
the  am^uiar  gyrui^  whicb  extends  back  to  the  occipital  lobe,  upwards 
to  the  intra-parietal  sulcus,  and  downwards  is  continuous  with  the  first 
and  second  temporal  convolutions.  Its  posterior  limit  is  somewhat 
arbitrary,  corresponding  to  a  line  drawn  across  from  tbe  parieto- 
occipital  fissure.  Its  anterior  limit  varies  according  to  the  area 
assigned  to  the  supra-marginal  conyolution.* 

Tbe  convolutions  passing  from  tbe  parietal  to  the  occipital  lobes  on 
tbe  outer  sur^use  are  called  "  anneotant  ;**  tbe  higbest  of  these  is  at 
the  outer  extremity  of  tbe  short  parieto-occipital  fissure. 

In  the  ceeipital  lobe  three  short  convolutions  may  often  be  distin- 
guished, — upper,  middle,  and  lower,  Tbe  upper  one  is  continuous  witb 
the  superior  parietal  lobule  by  the  first  annectant  gyrus.  These  occipital 
convolutions  are  often  not  distinctly  separate.  In  tbe  temporal  lobe 
two  or  three  antero-posterior  convolutions  can  be  distinguished  on  tbe 
outer  surface.  Of  these  the  upper,  or  first,  forms  tbe  inferior  bouudary 
to  tbe  fissure  of  Sylvius,  and  is  continuous  behind  with  tbe  supra- 
marginal  or  the  angular  convolution,  or  with  both,  according  to  the 
sense  in  which  these  words  ar^  used.  The  fissure  below  this  convol  ution 
is  termed  the  pardUel fissure,  because  it  is  parallel  with  the  fissure  of 
Sylvius.  The  lower  convolution  or  convolutions  (if  two  can  be  dis- 
tinguished) are  coutinuous  with  the  occipital  lobe. 

On  the  medial  surface  of  the  temporal  lobe  (Fig.  2)  two  or  three 
similar  convolutions  are  visible ;  and  of  these  the  upper  one  is  the 
mncmaie  gyrus,  so  called  because  its  anterior  extremity  is  shaped  like 

*  The  importance  attached  to  the  angular  eonyolntion  renders  it  dethrable  to 
ptiiut  oat  the  different  senses  in  which  tlie  word  is  used.  The  term  was  taken  from 
the  **pli  eamrbt"  of  Orntiolet,  applied  by  him  to  the  convolution  in  the  brain  of  the 
spe  which  winds  round  the  top  of  the  fissure  of  Sylvius,  aud,  as  a  simple  gyrus,  is 
limited  behind  by  the  parieto-occipital  fissure,  which  extends,  in  the  ape's  brain,  far  on 
tbe  outer  surface  of  the  hemisphere.  But  in  applying  the  term  to  the  more  complex 
brain  of  man,  Gratiolet  restricted  it  to  the  posierior  part  of  the  region  between  the 
extremity  of  the  fissure  of  Sylvius  and  the  occipital  lobe.  The  term  ia  now  used  iu 
four  senses.  (1)  The  whole  region  from  the  end  of  the  fissure  of  Sylvius  to  the 
occipital  lobe.  (2)  The  posterior  two  thirds  of  this  region,  a  small  sulcus,  parallel 
with  the  upturned  fissure  of  Sylvius,  being  taken  as  the  anterior  limit  of  the  angular 
and  posterior  limit  of  the  supra-marginal,  which  is  thus  regarded  as  passing  round  the 
Assure  of  Sylvius.  In  this  sense  tbe  parallel  fissure  passes  into  the  angular  gyrus. 
(3)  The  pobterior  third  of  this  region;  the  anterior  limit  being  the  parallel  fissure, 
to  which  the  supra-marginal  will  then  extend.  (4)  The  term  is  sometimes  used  (and 
tbe  corresponding  **pli  courhe**  by  French  writers)  to  include  not  only  the  whole  of 
this  region,  but  also  that  part  of  the  supra-marginal  gyrus  which  lies  in  front  of  the 
eitremity  of  the  fissure  of  Sylvius.'  This  makes  it  correspond  to  the  whole  region 
into  which  the  pli  courbe  of  tho  ape  has  developed  in  the  human  brain ;  but  it  is 
incoosiatcnt  with  the  application  of  tho  word  to  the  human  braiu  by  Gratiolet  hiiuself 
«nd  most  other  authorities. 
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a  hook.  Beneath  the  calcarine  fisstire  is  the  lingual  gyru§.  In  the  rest 
of  the  medial  surface  the  gynu  fortiicatu$  lies  next  to  the  corpus 
caUoBum,  but  only  constitutes  a  well-marked  couTolution  in  the  ante- 
rior half  of  the  brain,  where  the  calloso-marginal  fissure  separates  it 
from  the  margiruil  convolution,  which  is,  for  the  most  part,  the  medial 
aspect  of  the  highest  frontal  conyolution.  The  other  divisions  of  the 
medial  surface  have  been  already  enumerated.  Within  the  fissure 
of  Sjlrius  lie  the  small  conrolutions  of  the  iiland  of  Reil,  or  insula 
(Fig.  8),  four  or  fire  in  number  (i  to  v,  Fig.  8),  which  spread  out  like  a 
fan.  Behind  the  insula,  but  still  entirely  within  the  fissure  of  Sylvius, 
two  or  three  convolutions  connect  the  first  temporal  with  the  parietal 
lobe.  They  have  l^een  termed  the  retro-insular  or  temporO'parietal  convo- 
lutions (e  I,  Fig.  3).  Neither  these  convolutions  nor  those  of  the  insuhi 


Fia.  8. — ConTolutions  within  the  fiisure  of  Sylvias.  F  S  a  iti  anterior 
and  F  S  o  its  vertiod,  and  F  8  p  the  extremity  of  its  posterior  limb. 
I — V,  the  short  gyri  of  the  insala ;  R  I,  retro  insular  oonvolntions 
connecting  the  temporal  and  parietal  lobes. 

are  visible  until  the  lips  of  the  Sylvian  fissure  are  separated.  Hence 
they  often  escape  examination,  and  this  is  probably  one  reason  why 
little  is  known  of  the  effect  of  their  isolated  disease.  It  will  be 
observed  that  the  boundary  between  the  frontal  and  parietal  lobes  also 
separates  the  two  "ascending*'  convolutions,  which  have  been  found 
to  have  functions  at  once  similar,  important,  and  unlike  those  of  most 
other  parts  of  the  brain.  Hence  it  is  often  convenient  to  distinguish 
that  part  of  the  frontal  lobe  which  lies  in  front  of  the  ascending  con- 
volution as  the  "  pre-f rental  lobe.*' 


Relation  of  the  Cortex  to  the  Skull. — ^The  correspondence 
between  certain  parts  of  the  surface  of  the  brain  and  of  the  skull  has 
been  carefully  investigated,  especially  by  Broca.  K»^fftler,  Turner, 
Championni^re,  Fere,  Hare,  Poirier,  Le  Fort,  Reid,  Horsley,  and 
Cunningham,  and  rules  have  been  formulated  by  which  the  position 
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of  the  Tarious  fissures  and  coaTolutioos  maj  be  determined.  The 
pserml  reiatioD  of  the  brain  to  the  bones  of  the  skull  is  8hi>wn  in  Fig.  4. 
It  preieato  »Qma  degree  d£  Tanation  in  different  individualsr*  but  this 
ii seldom  enough  to  ha^e  been  found  important*  Beneath  the  frontal 
bone  lieft  nearly  all  the  lowest  froutal,  five  sixths  of  the  middle,  and 
about  three  quarters  of  the  upper  frontal  convolutions.  The  temporal 
bone  covers  the  temporal  lobe  except  its  posterior  fifth  and  anterior 
eitrtrtuitr  The  luajor  part  of  the  occipital  lobe  lies  under  the  occipital 
bone.    The  rest  of  the  cerebral  cortex  lies  beneath  the  parietal  baoe. 
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Flo.  i, — 1>ingr»m  of  the  rektion  of  the  convolutinns  to  tht-  «kuU* 
F  1,  3.  aiul  3»  T»p[>er,  middle,  nnd  lower  frrintnl  con  vol  at  ions;  A  F,  A  Pj 
atceniiing  frontal  snd  pArietnl  j  S  Pp  inp.  parietal  lobule  j  Aug, 
«nfr<iW  gyrn^i  Of'  L,  occipital  lobe;  T  1,  2,  3,  the  tenhpornl  toovo- 
hitions;  P  O  F,  piirieio-oiei|<itul  fiBiure;  F  Sy  fttid  F  Sy  i\  flifture 
of  Sj/lviQs  and  ita  po^teiiox  limb.f 


HortleyV  Rules, — Mj  coUeagiie,  Profeissor  Victor  Homley,  who  hai  bad  to 
moch  practical  experience  in  the  surgery  of  the  brain,  employs  a  naethod  of 
finding  the  position  of  the  import  ant  centres  of  the  brain,  of  which  he  has 
pciblished  an  aeconnt  in  the  'International  Jonmal  of  Medical  i^cience'  for 
April*  1887,     From  this  the  following  abstract  is  taken  : 

The  chief  landmarks  on  the  snrfaca  of  the  Bkull  are  (1)  the  parietal  emineQcx* 
and  (2)  the  curved  temporal  ridge,  which  is  really  don  hie ;  a  lower  one  which  is 
best  marked  and  limits  the  attachment  of  the  temp^ml  muEcle,  and  an  npp«r  one 
tt^  which  the  temporal  fascia  is  attached.  The  lower  one  can  be  best  found  by 
iKuUci&g  the  patient  contract  the  muscle  firmly  [  the  upper  one  marka  the  sudden 

*  8m  Anderson  and  Malt  ins,  *  Jonrn.  Anat.  and  Phjt,/  ISSi). 
f  In  Urn  figure  the  highest  part  uf  the  pari e to-occipital  !i»iure  ebould  be  repr«« 
H&t«d  M  lying  at  or  a  Little  above  the  apex  of  the  lamhdotdsil  untiira* 
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change  in  the  ilope  of  the  skull  to  the  yei-tical  direction.  (8)  The  coronal  8otnre» 
which  can  generally  he  felt  just  ahove  the  place  where  the  tempond  ridge  crosses 
it  (this  crossing  is  termed  hy  Broca  the  stephanion).  If  the  upper  part  cannot 
he  felt,  its  position  can  he  ascertained  hy  finding  its  junction  irith.  the  sagittal 
suture. 

The  parieto-squamosal  suture  lies  heneath  the  temporal  muscle :  the  highest 
point  of  its  curve  is  in  a  vei-tical  line  passing  just  in  front  of  the  articulation  of 
the  lower  jaw,  and  it  is  there  two  thirds  of  the  distance  from  the  zygoma  to  the 
temporal  ridge. 

The  short  junction  of  the  anterior  inferior  comer  of  the  parietal  bone  with 
the  wing  of  the  sphenoid  (corresponding  nearly  to  the  diyision  of  the  Sylvian 
fissure)  is  about  halfway  between  the  stephanion  and  the  upper  border  of  the 
zygoma.  This  junction,  the  pterion  of  Broca,  is  shaped  like  an  Ht  the  hori- 
zontal bar  of  which  corresponds  to  the  upper  border  of  the  sphenoidal  wing, 
and  it  is  opposite  the  hinder  end  of  the  same  that  the  diyision  point  of  the 
fissure  of  Sylvius  lies. 

The  upper  end  of  the  fissure  of  Bolando  is  best  found  by  the  plan  of 
Professor  Thane.  Measure  the  distance  along  the  middle  line  from  the  root  of 
the  nose  to  the  occipital  protuberance,  and  find  the  middle  point  of  this  distance ; 
half  an  inch  behind  this  point  is  the  upper  extremity  of  the  fissure  of  Rolando. 
The  fissure  makes  an  angle  with  the  middle  line  of  67°.  Professor  Horsley 
used  at  first  a  long  strip  of  soft  metal,  from  which  projects  another  piece  at  this 
angle.  When  this  strip  is  laid  along  the  middle  line  of  the  head,  with  the 
junction  of  the  two  parts  over  the  spot  mentioned,  the  arm  con^esponds  in  direc- 
tion to  that  of  the  upper  two  thirds  of  the  fissure  of  Bolando.  In  its  lo<rer 
third  the  fissure  is  rather  more  vertical. 

Dr.  Claud  Wilson  subsequently  slightly  modified  Mr.  Horsley's  instrument, 
so  that  it  consisted  of  two  pieces,  one  at  a  fixed  angle  of  67°  to  the  other,  but 
movable.  Further,  it  was  marked  oft  into  two  series  of  divisions,  the  posterior 
series,  corresponding  to  the  occipital  protuberance,  being  lettered  with  capital 
letters,  the  anterior  being  lettered  with  the  same  letters  small.  With  one  of  the 
capital  letters,  e.  g.  B,  over  the  occipital  protuberance,  the  corresponding  small 
letter  marked  the  situation  in  the  particular  case  of  the  upper  end  of  the  fissure 
of  Rolando,  and  on  running  the  movable  limb  along  the  horizontal  one  the 
former  corresponded  in  situation  and  direction  with  that  sulcus. 

Mr.  Horaley  has  introduced  more  recently  an  important  modification  of  this 
instrument.  From  measurements  made  on  a  series  of  specimens  prepared  by 
Professor  Cunningham  of  Dublin,  he  found  that  the  direction  of  the  fissure  of 
Bolando  had  apparently  a  definite  relation  to  the  relative  breadth  of  the  head. 
Thus  in  a  dolicho-cephalic  individual  the  angle  formed  by  the  fissure  of 
Bolando  with  the  longitudinal  fissure  was  acute,  while  in  the  bi-achy. cephalic, . 
on  the  other  hand,  it  more  and  more  nearly  became  a  right  angle.  Such  varia- 
tions  must  of  course  be  piovidcd  for  if  accuracy  is  to  be  attained  in  surgical 
procedure,  and  Mr.  Horsley  now  uses  an  instrument  in  which  the  limb, 
marking  out  the  fissure  of  Rolando,  can  be  placed  at  a  varying  angle  and  fixed 
goniometrically  to  the  limb  which  corresponds  to  the  longitudinal  fissure.  The 
variation  cf  this  angle  depends  upon  the  character  of  the  skull,  whether 
dolicho*cephalic  or  brachy-cephalic,  and  a  measure  of  this  is  obtained  by  taking 
the  cephalic  index  in  the  manner  which  has  been  made  familiar  by  anthro- 
pometric obeervations. 

Th<)  anterior  limb  of  the  fissure  of  Sylvius  runs  upwards  from  the  parieto- 
•phenoidal  junction  above  mentioned.     The  posterior  limb  passes  backwards 
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aad  npwmrda  jiuit  aboTe  tbe  ascending  part  of  tlie  parieto-temporal  suture,  and 
from  the  highest  part  of  this  it  curvee  upwards  towards  the  centre  of  the 
parietal  eminence.    This  is  onlj  true  for  the  adult 

The  lower  half  of  the  pre-central  sulcus  is  parallel  to  and  behind  the  coronal 
•ntore.  The  interparietal  sulcus  lies,  in  its  ascending  part,  midway  between 
the  line  of  the  fissure  of  Rolando  and  the  parietal  eminence,  and  then  passes 
backwards  midway  between  the  latter  and  the  middle  line  of  the  skull. 

Thti  ascending  frontal  conTolution  In^gins  below  beneath  the  anterior  inferior 
angle  of  the  parietal  bone,  in  front  of  the  prolonged  line  of  the  fissure  of 
Be  lando,  between  this  and  the  prolonged  line  of  the  lower  part  of  the  pre-central 
salens ;  in  front  of  the  latter  will  be  the  root  of  the  lower  frontal ;  behind  the 

ending  frontal,  the  root  of  the  ascending  parietal* 


J^euTs  Rules. — The  most  important  of  Beid's  rules  are  the  following  x  some 
additions  are  enclosed  in  brackets.  As  a  base  is  taken  a  line  running  from 
the  inferior  margin  of  the  orbit  (Fig.  6)  through  the  middle  of  the  auditory 
meatns.  The  posterior  limit  of  the  fissure  of  Sylvius  lies  beneath  the  hinder 
three  fifths  of  a  line  drawn  from  the  external  angular  process  of  the  frontal 
bone  to  a  point  three  quarters  of  an  inch  below  the  most  prominent  part  of  the 
parietal  bone  (this  may  be  termed  the  Sylvian  line).    The  anterior  limb  of  the 


Fie.  5. — QuiUiug  Hues  of  Keid. 


FlO.  6. —  delations  of  the  Assures  and  cou* 
volutions  to  the  goidiug  lines.t 


fissure  ascends  from  this  line  above  the  middle  of  the  zygoma.  The  temporal 
ridge  corresponds  nearly  to  the  fissure  between  the  middle  and  lowest  frontal 
convolutions.  If  the  Sylvian  line  is  prolonged  to  the  sagittal  suture,  it  will 
give  the  position  of  the  parieto-occipital  fissure  (and  the  occipital  lobe,  half- vision 
centre,  lies  between  this  and  the  base  line).    A  perpendicular  from  the  base  line, 


*  On  this  subject  Professor  Horslej  has  recently  contributed  a  chapter  in  Pro- 
fessor Cunningham's  meuioir  ou  *'  The  Surface  Anatomy  of  the  Primate  Cerebrum  ** 
(Cunningham  Memoir  VII,  Ro^al  Irish  Acad.,  1892).  To  this  reference  may  be 
irade  for  further  details. 

f  I  am  indebted  to  Professor  Rcid  for  permission  to  reproduce  these  figures. 
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At  the  depreMiion  in  front  of  the  anditorj  meatixB,  cuts  the  Sjlvian  line  where 
the  fissure  of  Rolando,  if  prolonged,  would  join  the  Sylvian  fissure,  and  the 
position  of  the  fissure  of  Rolando  is  under  a  line  drawn  from  this  point  to  the 
place  at  which  the  sagittal  suture  is  cut  hy  a  perpendicular  drawn  to  the  base  line 
drawn  from  the  posterior  border  of  the  mastoid  process.  The  central  convolu- 
tions occupy  about  an  inch  on  each  side  of  the  Rolandic  line.  The  position  of 
the  centres  for  the  leg,  arm,  and  face  can  thus  readily  be  ascertained,  since  they 
lie  on  each  side  of  the  fissure  of  Rolando.  The  angular  gyrus  lies  immediately 
behind  the  most  prominent  part  of  the  parietal  eminence.  The  first  temporal 
convolution  lies  below  the  Sylvian  line,  over  the  ear  and  mastoid  process. 

Stbuctubb  of  thb  Cobtxz.— The  nerve-fibres  of  the  white  substance  radiate 
into  the  cortex,  passing  between  the  nerve-celln,  and  in  places  separating  these 
into  vertical  groups.  The  cells  are  of  various  forms  and  sizes,  certain  of  which 
predominate  at  different  depths  from  the  surface,  thus  permitting  a  distinction 
into  layers.  Each  layer  contains  many  kinds  of  cells,  but  those  which  are  in 
greatest  number  give  to  the  layer  its  distinctive  character.  Considerable  varia* 
tions  exist  in  different  parts  of  the  brain  in  the  number,  characters,  and  relative 
thickness  of  the  layers,  and  their  precise  division  has  been  the  subject  of  much 
discussion.*  There  is  especially  a  marked  difference  between  the  characters  of 
the  cortex  in  the  central  convolutions  (ascending  frontal,  ascending  parietal, 
and  paracentral  lobule)  and  in  the  rest  of  the  outer  surface  of  the  hemisphere. 
It  may  be  said  generally  that  the  three  layers  next  the  surface  present  nearly 
the  same  characters  over  the  greater  part  of  the  cortex,  varying,  however,  in 
thickness.  The  deepest  layer,  next  the  white  substance,  is  also  very  uniform  in 
its  character ;  the  chief  variations  are  in  the  elements  which  intervene  between 
the  three  superficial  layers  and  the  deepest  layer. 

In  the  central  convolutions  (as  the  ascending  frontal)  the  layers  present  the 
cell-forms  shown  in  the  first  column  in  Fig.  7.  Above,  next  the  surface,  is  a 
narrow  superficial  layer  containing  few  cells,  and  those  of  doubtful  nature, 
chiefly  small  corpuscles,  more  or  less  rounded.  Similar  corpuscles  are  also 
scattered  through  all  the  layers.  This  superficial  stratum  contains  also  many 
delicate  nerve-fibres  (Bemak,  Lockhart  Clarke,  Exner).  Beneath  this  is  a  layer 
of  small  pyramidal  cells  densely  massed,  with  a  few  nuclear  elements.  The 
cells  have  the  apex  of  the  pyramid  turned  towards  the  surface.  The  next  layer 
is  composed  of  large  pyramidal  cells,  less  densely  massed,  and  partially  sepa- 
rated into  columns  by  the  bundles  of  nerve-fibres.  The  cells  in  the  upper  part 
of  the  layer  are  little  larger  than  those  of  the  second  layer,  but  they  increase  in 
size  in  the  deeper  parts.  The  apex  of  each  is  turned  towards  the  surface,  and 
from  it  a  long  process  may  be  traced.  From  the  centre  of  the  base  another 
process  extends,  continuous,  it  is  said,  with  the  axis-cylinder  of  a  nerve- fibre, 
while  from  the  angles  branching  processes  are  given  off.  The  small  pyramidal 
cells  occnr  also,  in  fewer  number,  throughout  this  layer,  and  at  some  parts  of 
the  brain  they  are  more  numerous  in  the  deepest  part  of  the  layer.  The  next 
layer  is  characterised  by  nerve-cells  which  are  irregular  in  shape,  and  often 
triangular.  Many  of  them  resemble  the  motor  nerve-cells  of  the  spinal  cord, 
and  hence  it  has  been  proposed  by  Bevan  Lewis  to  call  this  layer  the  ganglion' 
cell  layer.    The  cells  vary  much  in  size.    Some  are  small  angular  elements,  the 

•  They  were  studied  first  by  Baillarger,  thirty  years  ago;  subsequently  by 
Lockhart  Clarke,  Meynert,  and  others ;  and,  more  recently,  they  have  been  investi- 
gated with  much  care  by  Bets,  Bevan  Lewis,  Golgi,  KMliker,  and  Ramon  y  CajuL 
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tAm  of  tti#  wtmM  pTTftiDidal  cells 
ot  tiM  vecond  Urer ;  otheni  are  at 
Uv|p«  10  the  large  pjmmidal  cells 
lyf  ilM  third  layer ;  but  both  differ 
from  the  eellt  of  tlie  aecond  and 
third  kjer  in  being  very  rarely 
dtftinctly  pymmidal  in  form»and 
m  being  leaa  regularly  placed. 
MoreoTer  in  thin  layer  some  cells 
ara  met  with  which  exceed  the 
4^110  of  the  largest  pyramidal  ccl  Is ; 
■Dme  are  eren  three  times  the 
n\m  of  the  latter.  These  are  the 
•*  giant-eel  la  "of  Betz,  and  were 
once  regarded  ae  pathological*  but 
•rtry  gradation  is  eeen  between 
them  and  the  ordinary  ganglion. 
cclla  of  the  layer*  The  largest 
c«Ua  oeenr  in  groups  of  two  to 
fire,  and  are  almost  confined  to 
the  central  re^on ;  white  the 
Mnail^r  ganglion-cells  of  this 
layer  are  met  with  over  the 
greater  part  of  the  surf;ice  of  the 
bnuo.  Beneath  this  stratum  is 
a  layer  io  which»  with  a  few 
angular  cells,  thrre  are  many 
foaiform  cells.  Hence  It  is  called 
the  9pindU'€tU  layer.  It  is  the 
deef«»t  layer  of  the  c^u-tex,  and 
beneath  it  is  the  white  substance 
of  the  hemisphere,  among  the 
fibrea  of  which  are  many  nuclei 
and  a  few  an^lar  and  spindle- 
^llf,  especially  near  the  cortex. 
Thus  the  type  here  ta  five  lami- 
nated. 

In  the  region  of  the  brain 
behind  the  central  convolutinnfi 
(and  also  in  the  anterior  part  of 
the  frontal  lobej  the  structure  of 
tlie  cortex  more  or  less  resembles 
that  shown  in  the  second  section 
in  Fig.  7,  which  is  from  the  first 
annectant  pyrus.  It  will  be  seen 
that  the  fiint  three  Ijiyers.  super- 
ficial«  imall  pyrumid,  and  Urge 
pyramid  layers,  closely  resemble 
ihcm  of  the  other  section,  and  so 
alao  does  the  deepest  or  fiplndle* 
f*ne<d  layer.  The  ganglion -cell 
Inrer  ia  rather  narrow,  and  con- 
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Flo.  7* — I>ia^'ranimjitic  sketch  of  the  layera 
of  the  cortex  cerebri.  The  dratiings  were 
made  from  sections  of  the  ascending  froubil 
and  firat  nnncetant  couviduttoufl  (the  Intter 
near  the  extremity  of  the  paricto-occipltal 
fissure) .  The  secttons  were  kindly  f kinii-heil 
me,  as  representative  of  the  so-called  motor 
nnd  teusory  types,  hy  Dr.  Revati  Lewis. 
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tains  no  verj  lai^  oelU.  -Above  it,  and  between  it  and  tbe  Urge  pyramid 
kjer,  ia  a  atxatnm  of  small  round  or  angnlar  graanle4ike  elements  witb  a  few 
ratber  larger,  but  still  small,  angular  cells.  It  bas  been  called  tbe  granuU 
laymr.  At  tbe  extremity  of  tbe  occipital  lobe  tbis  granule  layer  is  considerably 
larger,  and  tbe  pyramidal  cells  are  muob  less  dereloped,  wbile  in  tbe  oomo 
ammonis  tbe  latter  are  alone  found.  Tbe  danstrum  is  composed  of  fusiform 
oells,  and  bence  is  regarded  as  a  detaobed  part  of  tbe  deepest  layer. 

We  can  merely  surmise  tbe  functional  significance  of  tbe  several  varieties  ol 
oella.  It  is  important  to  note  tbat  tbe  transition  from  one  type  of  structure  to 
anotber  is  every wbere  gradual,  and  tbat  (witb  tbe  exception  of  tbe  very  large 
ganglion-cells)  eacb  form  of  cell  can  be  found  in  almost  all  parts  of  tbe  brain. 
Tbe  localisation  of  tbe  largest  ganglion-cells  in  tbe  so-called  motor  regions»and 
tbe  analogy  between  tbeee  and  tbe  motor  cells  of  tbe  cord,  make  it  bigbly  pro- 
bable tbat  tbey  are  motor  in  function.  It  bas  been  conjectured  tbat  tbe  large 
pymraidal  cells  are  also  motor,  but  from  tbe  wide  extent' of  tbis  formation  it  ia 
possible  tbat  tbe  function  of  tbese  cells  varies  according  to  tbeir  connectiona. 
Tbe  preponderance  of  tbe  granule-cells  at  tbe  posterior  portion  of  tbe  brain,  and 
tbeir  similarity  to  tbe  celb  of  tbe  posterior  comu  of  tbe  spinal  coid,  bas  sug- 
|re»ted  tbat  tbey  are  sensory  in  function. 

Functional  BEaiONS  of  the  Cortex. — Doubt  was  formerly  enter* 
tained  as  to  the  exidtenue  of  difieieniiation  of  iuuition  in  different 
parts  of  the  cortex,  but  recent  researches  bave  established  the  existence 
of  a  differentiation  which  bas  almost  reyolutionised  cerebral  physiology, 
and  has  vastly  extended  the  range  of  cerebral  diagnosis.  The  first 
step  of  the  new  disoorery  was  constituted  by  the  clinical  and  patho- 
logical inyestigations  of  Hughlings  Jackson,  which  suggested  the 
existence,  on  each  side  of  the  fissure  of  £olando,  of  special  centres 
for  the  movements  of  the  leg,  arm,  and  face.  In  Germany,  Hitzig 
and  Fiitsch  discovered  experimentally  that  the  cortex  cerebri  was 
excitable  by  artificial  stimulation,  and  tbey  succeeded  in  mapping  out 
in  the  dog  the  centres  for  the  movements  of  the  limbs  and  head. 
These  observations  led  to  the  experiments  of  Ferrier,  which  resulted 
in  the  demonstration  of  the  existence  in  the  cortex  of  the  lower 
animals  of  well-defined  regions,  stimulation  of  which  caused  separate 
movements,  or  evidence  of  special  sense  excitation,  while  the  destruc- 
tion of  the  same  parts  caused  indications  of  a  loss  of  the  correspond- 
ing function.  Hence  he  came  to  the  conclusion  that  these  regions 
constitute  actual  motor  and  sensory  centres.  Many  other  investiga- 
tions of  the  same  character  have  since  been  made,  of  \ihich  those  of 
Munk  are  especially  important.  The  original  observations  of 
Uughlings  Jackson  left  little  doubt  that  the  general  facts,  learned 
from  experiments  on  animals,  are  true  of  mau;  and  this  conclusion 
has  been  to  a  large  extent  confirmed  by  pathological  and  clinical 
observations  directed  to  the  verification  on  man  of  the  experimental 
results.  To  this  verification  the  labours  of  Charcot  and  his 
coadjutors  have  largely  contributed.  But  the  verification  has  already 
made  it  probable  that  some  differences  exist  between  the  brain  of 
man  and  of  other  animals  (even  of  monkeys),  and  that  the  con« 
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elusions    from   the    latter    canaot   be    simplj  transferred    to    the 
former. 

Cortical  Cmvtrbs  nr  the  Moyicsr,— Before  oonoidering  the  indications 
of  the  position  of  the  rarious  ceiitrefl  in  the  cortex  of  the  human  brain,  it  may 
be  well  to  enumerate  the  chief  functional  regions  ascertained  by  Fenier  and 
others  in  the  brain  of  the  monkey. 

MoTOB  CxNTBBS. — Superior  parietal  lobule  (except  the  pari  adjaeerU  to 
tlte  fissure  of  Bolando)  i  movement  of  the  leg  and  foot,  flexion  of  the  hip, 
extension  of  the  knee,  flexion  of  the  ankle. 

Highest  and  adjacent  parts  of  the  ascending  frontal  and  parietal  convolu' 
tions,  dose  to  the  margin  of  the  hemisphere,  together  with  the  root  of  fi^si 
frontal:  flexion  and  ontward  rotation  of  thigh,  rotation  inwards  of  leg,  flexion 
of  toes,  as  in  scratching  abdomen  with  foot.  (Horsley  and  Schafer*  obtained 
movements  of  the  leg  alno  from  the  medial  aspect  of  the  convolutions  on  each 
side  of  the  extremity  of  the  fissure  of  Rofando.  Horsley  and  Beevor  found 
movement  of  the  great  toe  chiefly  represented  in  the  upper  extremity  of  the 
ascending  frontal,  and  of  the  small  toes  at  the  extreme  posterior  part  of  the 
parietal  lobule.) 

Adjacent  parts  of  ascending  frontid  and  parietal,  outside  the  last  centre  but 
siUl  opposite  the  highest  frontal  convolution:  adduction  and  extension  of  arm, 
pronation  of  hand. 

Ascending  frontal  and  hose  of  the  highest  frontal:  extension  of  elbow, 
movement  forwards  at  shoulder,  and  synchronous  movement  of  Ic<;^.  (Horsley 
and  Schafer  obtained  movements  of  the  arm  from  the  medial  aspect  of  the 
posterior  half  of  the  highest  frontal.) 

Ascending  frontal,  opposite  upper  part  of  middle  frontal :  supination  of 
hand  and  flexion  of  forearm. 

Middle  three  fifths  of  ascending  parietal :  movements  of  hand,  especially 
clenching  of  fist-t 

The  aim  area  in  the  monkey  is  separat^  from  the  leg  area  by  a  small  but 
constant  sulcus  which  is  believed  to  correspond  to  the  superior  pre-central  sulcus 
in  man.  The  lower  limit  is  a  horizontal  line  drawn  from  the  extremity  of  the 
intra-parietal  sulcus  passing  through  the  inferior  genu  of  the  fissure  of  Bolando. 
The  same  relation  is  found  to  hold  in  the  case  of  the  orang,  and  in  both  the 
orang  and  the  monkey  the  thumb  centre  is  specially  localised  in  the  region  of 
this  line. 

Ascending  frontal^  opposite  lower  half  of  middle  frontal:  elevation  and 
retraction  of  angle  of  mouth. 

•  •  Froc.  Roy.  Sec.,'  1885. 

t  Horsley  and  Beevor  (*  Phil.  Trans.,'  1887. 1889)  found  that  the  representation 
of  the  arm  is  as  follows : — In  the  highest  part  of  the  arm  region  of  the  two  central 
convolutions,  opposite  the  npper  frontal  sulcus,  the  shoulder  movements  are  repre- 
sented ;  next,  below,  come  the  movements  of  the  elbow  behind  and  of  the  wrist  in 
front,  while  in  the  lowest  part  the  movements  of  the  Angers  are  represented  in  fronts 
and  of  the  thumb  behind.  But  this  is  only  the  maximum  representation  of  the 
several  parts,  in  which  the  special  movement  is  produced  by  the  weakest  currents. 
There  is  scarcely  any  part  in  whiih  movements  of  the  elbow  and  wrist  are  not 
produced,  or  in  which  they  are  produced  alone.  Hence  the  experimenters  conclude 
that  the  representation  of  the  movement  of  these  parts  U  subordinate  to  that  of  the 
tthoalder  on  the  one  hand  and  of  the  digits  on  the  other.  In  the  orang,  the  repre- 
sentation of  the  lower  limb  inste^id  of  being,  as  in  the  monkey,  horizontal,  is  vertical, 
the  hallux  being  rcpresontod  above  and  the  hip  below  ('  Phil.  Trans.,'  1890). 
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Ascending  frontal,  opposite  highest  part  of  third  frontal :  elevation  of  upper 
lip  and  ala  of  nose. 

Lowest  part  of  ascending  parietal:  retraction  of  angle  of  mouth  by  platjsmft. 

Lowest  part  of  cuoending  frontal:  movements  of  lips  and  tongue  and  In  the 
anterior  part,  closure  of  the  vocal  cords.* 

Posterior  half  of  upper  and  middle  frontal  eonvolutiona :  lateral  xaovement 
of  head  and  eyes,  with  elevation  of  eyelids. 

{Medial  aspect  of  top  of  ascending  frontal,  i, «.  corresponding  region  of  the 
marginal  convolution,  movement  of  the  trunk. — Horsley  and  Schafer.) 

Sbnsobt  Cbntbes.— Stimulation  of  the  angular  oouTolution  caused  a 
movement  of  the  eyes  to  the  opposite  side,  suggestive  of  a  visual  sensation. 
Extirpation  of  the  angular  gyrus  caused  amblyopia  of  the  opposite  eye,  more  or 
less  transient,  and  destruction  of  this  convolution  in  both  hemispheres  caused 
permanent  blindness.  (Munk  found  that  hemianopia  was  produced  by  destruction 
of  the  occipital  lobe,  and  Ferrier  found  that  destruction  of  the  occipital  lobe 
and  angular  gyrus  caused  not  only  transient  amblyopia  of  the  opposite  eye,  but 
also  permanent  hemianopia.  He  failed  to  obtain  any  affection  of  vision  by 
extirpation  of  the  occipital  lobe  only,  even  on  both  sides.  Nevertheless  human 
pathology,  especially  the  observations  of  Monakow  and  Henschen,  has  fully 
confirmed  the  correctness  of  Munk's  conclusion.  Horsley  and  Schaferf  found 
that  destruction  of  one  occipital  lobe  produced  hemiopio  disturbance  of  vision, 
80  far  confirming  Munk's  conclusion ;  but  the  imperfect  vision  which  remained 
after  destruction  of  both  occipital  lobes  seemed  to  them  to  indicate  the 
existence  of  visual  function  elsewhere,  probably  in  the  angular  gyms.  The 
subsequent  experiments  of  Schafer  and  Sanger  Brown  J  seem  to  confirm  Munk'a 
conclusion.) 

Stimulation  of  the  anterior  part  of  the  uncinate  convolution  caused  movement 
of  the  nostril  suggestive  of  a  sensation  of  smell  on  the  same  side.  Isolated 
extirpation  of  these  regions  is  impossible,  but  the  destruction  of  it,  together  with 
other  parts,  always  (faused  loss  of  smell. 

Stimulation  of  the  superior  temp^-sphenoidal  convolution  caused  a  move- 
ment suggestive  of  an  auditory  sensation  on  the  opposite  side,  and  destruction 
of  this  convolution  caused  deafness  on  the  opposite  side. 

Destruction  of  the  hippocampal  region  (gyrus  hippocampi  and  hippocampus) 
seemed  to  cause  partial  loss  of  sensibility  to  touch  and  pun  on  the  opposite  side. 
(Horsley  and  Schafer  found  that  extensive  lesions  of  the  gyms  fomicatus  had  a 
similar  effect  Munk's  experiments  point  to  the  outer  surface,  and  especially 
the  central  region,  as  that  in  which  cutaneous  sensibility  is  chiefly  represented.) 
The  experiments  of  Hitzig  and  Fritsch  and  Horsley's  clinical  observations 
apparently  show  that  slight  tactile  sensibility  and  the  muscular  sense  are 
represented  in  the  so-called  motor  region. 

Cortical  Oentbbs  nr  the  Human  Bbain. — The  evidence  we  possess 
regarding  the  cortical  centres  in  the  human  brain  is  derived  chiefly 
from  the  comparison  of  the  effects  of  disease  observed  during  life,  with 
its  position  ascertained  after  death.  It  is  probable,  however,  that 
brain  surgery  may  indirectly  increase  considerably  the  facts  at  our 

*  This  is  the  centre  for  the  vocal  cord  in  the  monkey,  accuraing  to  Homley  and 
Semen ;  D^jerine  tays  it  is  so  also  in  man.    ('Compt.  Bend^  1891,  No.  8.) 
t  *  Phil.  Trans.,'  1888. 
t  ibid.,  1888. 
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disposal  The  evidence  at  present  available  sbows  that  there  is  a 
general  correspondence  between  the  cortical  centres  of  man  and  those 
of  the  monkey.  It  is  afforded  by  cases  in  wbich  suiall  lesions  have 
caosed  definite  loss  of  function,  motor  or  sensory,  or  definite  excita- 
tion of  function,  and  es|>ecially  by  the  effects  of  operations  and  the 
use  of  the  facts  as  ludications  for  these.  The  irritation  symptoms 
are  of  chief  significance  in  the  case  of  tbe  motor  function,  and  are 
constituted  by  local  spasm,  or  more  commonly  by  convulsion  begin- 
ning in  or  limited  to,  one  part.  But  sucb  convulsion  may  be  caused 
by  disease  adjacent  to  as  well  as  by  that  which  is  in,  a  cortical 
centre,  and  therefore  such  cases  afford  less  precise  and  certain  evi- 
dence than  do  those  in  which  there  is  local  destruction  of  tissue  and 
local  paralysis. 


Fie.  8. — Diagram  of  the  hamaa  brain,  to  which  is  transferred  the  motor 
centres  found  by  Horsley  in  the  brain  of  the  bonnet  monkey  (Beevor 
and  Horsley, '  Phil.  Trans.,'  vol.  181.  1890,  p.  81,  fig.  7).  Tbe  diagram 
corresponds  with  Figs.  1  and  2.  The  position  of  the  centres  has  been 
for  the  moiit  part  verified  by  Horsley  in  his  operations.  The  asterisks 
indicate  the  centio  for  the  tongue. 

It  is  only  under  certain  conditions,  however,  that  even  destroyi*^ 
lesioDS  can  be  taken  as  evidence  of  functional  localisation.  Those 
conditions  have  been  rightly  insisted  on  by  Nv)thnagel  in  his  work*  on 
this  subject,  a  work  which  is  a  model  of  scientific  method.  It  is  only 
the  lasting  symptoms  which  can  be  regarded  as  related  to  the  damaged 
region  of  the  brain,  because  an  acute  lesion  frequently  causes,  for  a 
time,  symptoms  of  much  wider  range  than  strictly  correspond  to  the 
destruction.  Such  wide  symptoms  are  due  to  pressure,  secondary 
vascular  disturbance,  or  irritative  inhibition.  Hence  sufficient  time 
most  be  allowed  to  elapse  for  these  "indirect"  effects  to  pass  away 
before  any  inference  can  be  drawi^  that  is,  only  such  symptoms  as 
have  lasted  for  some  weeks  can  be  regarded  as  having  real  significance, 
and  cases  of  shorter  course  are  of  small  value. 

I^egative  evidence  is  also  important — the  occurrence  of  lesions  in 
*  'Topische  Diag.  dcr  Gehirnkrankhciten/  Berlin,  1879. 
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certain  parts  without  the  production  of  certain  symptoms.  But 
another  condition  must  be  observed  in  the  reception  of  tliis  evidence. 
The  nerve- structures  are  remarkably  tolerant  of  morbid  processes  that 
develop  gradually.  Tumours  or  abscesses  may  form  in  the  position 
of  structures  that  are  known  to  have  a  certain  function,  and  there 
may  be  no  symptoms  of  disturbance  of  that  function,  or  such  symptoms 
may  be  slight,  even  when  the  structures  are  apparently  destroyed  by 
the  morbid  processes.  In  these  cases  the  nerve-elements  are  displaced 
and  not  destroyed  ;  any  damage  they  have  suffered  has  been  so  slowly 
produced  that  it  has  not  deranged  their  function.  Hence  the  negative 
evidence  afforded  by  such  cases  is  of  almost  no  value.  On  the  other 
hand,  these,  and  other  lesions  which  cause  pressure  or  irritation,  often 
produce  symptoms  of  much  wider  extent  than  corresponds  to  the 
position  of  the  lesion  or  to  its  direct  influence, — effects  which  are 
analogous  in  nature  to  the  "  indirect "  initial  consequences  of  an  acute 
lesion.  Hence  the  positive  evidence  afforded  by  irritating  and  com- 
pressing lesions  can  only  be  accepted  with  reserve.  Neglect  of  these 
considerations  has  deprived  of  almost  all  value  one  of  the  most 
laborious  investigations  into  this  problem — that  of  Exner.* 

There  are  some  functions  of  the  cortex  that  elude  localisation  for 
another  reason,  because  their  loss  is  quickly  conpensated  by  the  other 
hemisphere.  It  appears  that  one-sided  movements  are  represented  in 
both  hemispheres,  and  can  be  excited  from  either,  in  proportion  as  they 
are  habitually  associated  on  the  two  sides.  This  law,  first  stated  by 
Broadbent,  is  of  extreme  importance,  and  we  shall  have  to  return  to  it 
many  times.  The  above  statement  of  it  is  perhaps  only  part  of  the 
truth,  but  it  enables  us  to  understand  the  absence  of  any  evidence  as 
to  the  position  of  the  centres  for  certain  movements.  Before  the 
indirect  effects  of  a  lesion  have  passed  away,  and  the  persistent  sym- 
ptoms can  be  admitted  "into  court,'*  the  loss  of  the  movements 
referred  to  has  passed  away  because  the  other  hemisphere  has  supplied 
the  lost  function.  It  is  so,  for  instance,  in  the  case  of  lateral  move- 
ment of  the  head  and  eyes,  the  movement  of  the  muscles  of  mastica- 
tion, and  many  movements  of  the  trunk. 

The  evidence  at  present  available  consists  of  a  large  number  of 
facts,  ascertained  by  Tarious  observers^  many  of  which  have  been 
collected  and  carefully  compared  by  Nothnagel,  Charcot  and  Pitres,t 
and  Allen  Starr.^ 

Motor  Cenhe$. — There  is  conclusive  eyidence  that  the  two  ascending 
convolutions  have  the  same  special  relation  to  voluntary  motion  as  in 
the  monkey.  It  is  also  certain  that  the  paracentral  lobule  on  the 
median'aspect  of  these  convolutions  has  a  similar  function,  and  that 
the  motor  region  extends  through  f>art  at  least  of  the  superior  parietal 

*  *  tJntenach.  n.  d.  LocnliMtion  der  GroMhirnrinde.'  Wien,  1881. 
t  In  a  valuable  leries  of  papers  in  the  '  Revae  de  M^d.,'  1883. 
X  In  eritical  and  analytical   collections  of  cases  in  the  'American  Jonrnal  of 
Medical  Science '  and  other  American  periodicals  during^  the  last  three  or  four  years^ 
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lobule,  abd  perhaps  on  to  the  root  of  the  highest  frontal  coDTolution. 
Destructive  lesioDs  in  these  parts  cause  paralysis  on  the  opposite  side, 
irhile  irritating  disease  causes  convulsion  of  corresponding  situation. 
Lesions  elsewhere  in  the  cortex  cause  no  persistent  paralysis.  There 
is  at  present  no  direct  evidence  that  the  motor  region  in  man  extends 
beyond  the  ascending  frontal,  with  the  possible  exception  of  the  root 
of  the  first  frontal. 

It  is  from  this  motor  region  that  the  fibres  arise  which,  as  we  shall 
see,  pass  down  through  the  white  substance  into  the  anterior  pyramids 
of  the  medulla,  and  the  pyramidal  tracts  of  the  spinal  cord.  Through 
these  fibres  the  nerve  impulses  pass  that  ultimately  excite  the  muscles. 
Lesions  of  the  cortex  in  this  region  cause  a  descending  degeneration  of 
these  pyramidal  fibres. 

We  can  distinguish  in  these  convolutions  regions  related  to  the  leg, 
arm,  face,  and  tongue,  which  have  the  same  relative  position  as  in 
animals. 

The  centre  for  the  leg  occupies  the  highest  part  of  the  motor  region, 
namely,  the  ascending  frontal  and  parietal  convolutions,  adjacent  to 
the  longitudinal  fissure.  We  do  not  at  present  know  how  far  back 
it  extends  in  the  superior  parietal  lobule,  or  how  far  outwards  it 
extends  on  the  ascending  f rontaL*    It  does  not  seem  to  extend  further 


Fios.  9  and  10.— Position  of  the  cortical  centre  for  the  leg.  Tt  it 
doabtfal,  however,  whether  the  centre  extends  so  far  back,  in  the  superior 
parietal  lobole  (S  P),  as  is  here  represented  on  the  outer  surface. 


than  the  upper  frontal  sulcus,  perhaps  not  so  far.  There  may  be 
individual  variations  in  the  area  occupied  by  the  leg  centre.  It 
certainly  occupies  also  the  paracentral  lobule  on  the  inner  surface. 
We  do  not  know  how  far  the  representation  of  separate  movements 
corresponds  to  the  arrangement  in  animals,  but  in  many  cases  of 
convulsion  beginning  in  the  foot,  the  disease  has  been  in  or  near 
the  junction  of  the  highest  frontal  and  ascending  frontal  convolu- 
tions. Moreover  evidence  of  the  representation  of  movements  of  the 
great  toe  in  front  of  the  highest  part  of  the  fissure  of  Bolando  is 

•  See  Dr.  Segnin's  case  ('  Jonm.  of  Nerr.  and  Ment.  Dis.,'  1887).  A  woman,  the 
snbject  of  cancer,  had  cmral  monoplegia,  the  result  of  a  growth  seven  eighths  by 
fire  eighths  of  an  inch,  subcortical,  with  the  posterior  end  on  a  vertical  level  with 
the  posterior  end  of  the  calloso-marginal  fissure.  Transversely  it  was  about  half 
an  iiieh  from  the  mesial  surface  (Dr.  Hughlings  Jackson, '  Trans.  Clin.  Soc.,'  1887). 
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shown  by  a  case  in  which  conyulsions  beginning  in  the  toe  were  due 
to  a  cicatrix  in  this  situation,  and  the  removal  of  the  part  bj  Horslej 
left  paralysis  of  the  toe  only.* 

The  arm  centre  (Pig.  11)  appears  to  occupy  the  middle  third  of 
these  coDYolutions,  but  extends  higher  up  the  ascending  frontal  than 
the  ascending  parietal,  perhaps  reaching  almost  to  the  edge  of  the 
hemisphere.  A  small  lesion  yery  near  the  longitudinal  fssure  hat 
paralysed  the  arm.  It  is  probable  that  this  centre  oyer  laps  that  for 
the  leg. 


Fig.  11. — Potitiop  of  the  arm. 


Fie.  12. — Position  of  the  centre  for  the 
face  and  tongue. 


The  centre  for  the  movement  of  the  face  (Fig.  12)  lies  in  the  lower 
third  of  the  ascending  frontal.  It  is  probable,  but  not  yet  proved,  that 
it  extends  on  to  the  ascending  parietal.f  The  centre  for  the  movement 
of  the  angles  of  the  mouth  lies  opposite  the  fissure  between  the  middle 
and  lower  frontal  convolutions. $  The  lips  and  tongue  are  apparently 
represented  together  in  the  lowest  part  of  the  ascending  frontal,  and 
perhaps  in  the  adjacent  root  of  the  third  frontal.  The  orbicularis  oris 
and  the  transyerse  fibres  of  the  tongue  habitually  act  together ;  hence 
we  cannot  separate  the  centres  for  the  face  and  tongue.§ 

We  have  no  sure  evidence  at  present  as  to  the  position  of  the  centre 
for  the  movement  of  the  head  and  eyes  (said  to  occupy,  in  the  monkey, 
parts  of  the  first  and  second  frontal)  ;  it  must  be  of  great  importance. 
The  effect  of  its  activity  determines  our  recognition  of  the  relation  of 
the  body  to  external  objects,  especially  to  those  that  are  seen.  It  is 
only  the  relation  of  these  to  one  another  that  we  can  learn  from  the 
field  of  vision  alone  ;  the  centre  for  the  trunk  muscles  to  be  placed 


•  Horsley,  'Int.  Journal  of  Med.  Science,*  April,  1887. 

t  All  parts  of  the  face  were  paralysed  by  a  lesion  which  involved  the  right  of  the 
second  frontal  and  Adjacent  part  of  the  ascending  frontal,  but  below  the  cortex 
extended  to  the  first  and  third  frontal  ('Mill.  Jonm.  Nerv.  and  Mental  Dig.,' 
1887) 

{  See  the  conclusiTe  case  of  Dr.  Berkeley,  of  Baltimore,  figured  in  the  chapter 
on  facial  spasm. 

§  It  is  probable  that  the  movements  of  the  jaw  are  also  represented  in  this  region. 
In  the  coarse  of  an  operation  on  man,  Horslcy  found  that  stimulation  of  the 
ascending  frontal,  at  the  junction  of  the  middle  and  upper  third  of  the  facial  region, 
caused  a  lateral  movement  of  the  jaw  as  well  as  of  the  angle  of  the  mouth. 
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(according  to  the  experiments  of  Horslej  and  Schafer)  on  the  inner 
surface  of  the  hemisphere  (see  p.  14)  still  needs  yerification.  The 
reason  for  this  uncertainty  has  been  already  mentioned ;  compensation 
occurs  so  readily  that  the  loss  of  movement  quickly  passes  away.* 
It  has  been  thought  that  there  is  a  centre  for  the  movement  of  the 
upper  eyelid  in  the  angular  or  lower  parietal  lobule  (Landouzy  and 
Orasaet) ;  an  old  lesion  has  been  found  in  the  angular  gyrus  in  a  case 
of  ptosis  of  long  duratiou.f  Wernicke  has  concluded  from  Munk's 
researches  that  the  neck  region  is  represented  in  the  part  of  the  frontal 
lobe  which  lies  in  front  of  the  middle  of  the  anterior  central  con- 
Tohition,  and  a  case  published  by  Fraenkel,}  in  which  there  was 
excessive  rigidity  of  the  neck  muscles  would  seem  to  bear  out  this 
conclusion,  as  examination  showed  the  existence  of  a  large  clot 
covering  the  foot  of  the  second  and  the  adjacent  part  of  the  third 
left  frontal  convolution  immediately  in  front  of  the  anterior  central 
convolution. 

There  has  been  much  discussion  regarding  the  precise  nature  of  these 
centres*  and  opinion  is  still  divided  on  the  matter.  It  is  certain,  how- 
ever, that  movements  are  produced  by  their  stimulation  in  man  as  well 
as  in  animals.  §  It  is  certain  also  that  the  fibres  which  conduct  motor 
impulses  to  the  cord  spring  from  them,  and  pass  directly  downwards. 
Hence  it  is  difficult  to  believe  that  any  considerable  amount  of  error 
can  be  involved  in  designating  the  region  **  motor,*'  especially  from  the 
standpoint  of  practical  medicine.  We  need  not,  therefore,  conceive  that 
these  parts  subserve  no  other  function  (we  shall  presently  see  reason 
for  believing  that  they  have  sensory  as  well  as  motor  functions).  It 
is  instructive,  in  this  connection,  to  note  that  in  this  part  are  found 
the  largest  ganglion-cells  met  with  in  the  cortex,  cells  comparable  to, 
though  exceeding  in  size,  the  certainly  motor  cells  of  the  anterior 
oomu  of  the  spinal  cord.|| 

*  It  Is  in  th«  highest  degree  prohable  that  the  position  of  the  centres  correeponds 
to  that  in  the  monkey,  and  thii  ie  supported  by  an  interesting  case  recorded  by  Horsley 
('  Int.  J.  of  Med.  Science/  April,  1887),  which  is  not,  however,  quite  eoDclnsiTe. 

t  Lemoine, '  Rev.  de  Mid./  1887.  This  harmonises  with  the  sensory  localisatkm, 
nnee  the  upper  lid  is  raised  for  intent  viuon. 

t  *  Chants  Annalen,'  1886. 

f  First  demonstrated  by  Bartholow,  and  since  abundantly  eonflrmed  in  the  course 
of  surgical  procedure. 

I  A  theory  of  the  nature  of  the  so-called  motor  centres,  which  has  received  wide 
acceptance  in  Germany,  is  that  of  Munk.  This  theory  regards  them  as  essentially 
MDSory;  the  moTements  whicb  result  from  their  aetivity  are  due  to  the  fact  that 
the  nerve  processes  in  them  represent  **  conceptions  of  morements  "  composed  of  the 
cutaneous  and  muscular  sensations  and  sensations  of  acUve  innervation.  These  are 
regarded  as  essentially  sensory  conceptions,  and  hence  Munk  tenna  this  region  the 
'^ScEnse-ephere"  (Fohlsph&re).  An  objection  to  this  view  is  that  the  '*  sense  of 
innervaUon,"  one  element  of  the  threefold  "  conception  of  movement,"  is  a  sense  of 
something  which  is  not  itself  sensory,  and  which  is  commonly  termed  motor,  and 
that  destruction  of  this  region  causes  loss  of  this  "  motor  "  function  out  of  all  pro- 
I  to  any  demonstrable  sensory  loss. 
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Sensory  Centres, — Our  knowledge  of  the  position  of  tlie  centres  for 
sensation  of  the  limbs  and  trunk  is  far  less  precise  than  is  that  of  the 
motor  centres.  According  to  Flechsig  the  fibres  of  the  sensory  path 
of  the  internal  capsule  paM  towards  the  outer  surface  of  the  cortex, 
towards  the  region  which,  roughly  speaking,  lies  beneath  the  parietal 
bono,  i.  0.  the  central  convolutions  and  the  pai*ietal  lobe.  The  meagre 
facts  of  pathology,  as  far  as  they  go,  are  in  harmony  with  this  view. 
One  case  is  shown  in  Fig.  15.  In  another  case  complete  left-sided 
loss  of  sensibility,  including  the  eye  and  other  special  senses,  resulted 
from  a  layer  of  softening  at  and  just  beneath  the  surface  of  the 
greater  part  of  the  conrexity  of  the  right  hemisphere,  the  medial 
aspect  and  internal  capsule  being  unaffected.*  The  view  that  the 
central  convolutions  have  some  sensory  function,  as  well  as  a  motor 
function,  is  supported  by  the  facts  that  there  is  often  slight  blunting 
of  sensibility  on  the  extremity  of  a  limb  paralysed  by  disease  in  this 
region,  and  that  in  convulsions  due  to  irritating  lesions  in  this  situa- 
tion a  sensory  aura  very  often  precedes  the  motor  spasm.  It  is  quite 
possible  that  the  sensory  region  extends  also  to  the  medial  surface  of 
the  hemisphere,  just  as  does  the  motor  region,  but  all  the  facts  hitherto 
observed  are  opposed  to  the  inference  drawn  by  Ferrier  from  the 
experiments  on  animals,  that  any  part  of  the  medial  surface  has  an 
exclusive  or  even  a  preponderant  relation  to  cutaneous  sensibility. 
One  reason  why  we  have  so  little  evidence  of  the  seat  of  this  function 
is  that  extensive  compensation  is  possible.  Thus  a  unilateral  lesion 
in  childhood,  however  extensive,  scarcely  ever  causes  permanent  loss 
of  sensation. 

Smell. — The  indication  of  experiment  is  that  there  is  a  centre  for 
smell  at  the  anterior  extremity  of  the  uncinate  convolution  on  the 
medial  surface  of  the  temporal  lobe,  related  to  the  olfactory  nerve  of 
the  same  side.f  This  is  supported,  as  regards  man,  by  the  facts  that 
some  fibres  of  the  olfactory  nerve  can  be  traced  towards  this  region, 
and  that  olfactory  symptoms  have  been  observed  in  a  few  cases 
of  disease  of  this  part.  Thus  epileptic  fits  beginning  with  an  olfac- 
tory aura  were  associated  in  one  case  with  softening  in  this  region.^ 
But  it  is  probable  that  other  fibres,  or  fibres  from  this  centre,  cross 
the  middle  line  (perhaps  in  the  anterior  commissure)  and  go  to  some 
part  of  the  cortex  of  the  opposite  hemisphere,  since  there  are  cases  in 
wldch  organic  disease  of  one  hemisphere  has  caused  loss  of  the  sense 
of  smell,  in  addition  to  that  of  the  other  special  senses,  on  the  oppo- 
site side.§ 

•  Demange, '  Revue  de  MM.,'  May,  1883,  p.  891.  A  collection  of  clinical  facts 
pointing  to  the  parietal  and  central  regions  as  the  chief  sensory  region  is  given  by 
Allen  Starr,  *  Jonmal  of  Nervous  and  Mental  Diseases/  1884,  p.  827. 

t  See  case  of  Dr.  Churton,  Leeds, '  Brit.  Med.  Jonm.,'  1887. 

X  McLane  Hamilton,  'New  York  Med.  Journal/  June,  1882;  also  Hughlingt 
Jackson  and  Beevor, '  Bnun/  vol.  xii,  p.  804. 

{  Such  a  case,  with  autopsy,  showing  softening  of  the  hinder  part  of  the  internal 
eapsulcb  i«  recorded  by  FM, '  Arch,  de  Neurologic/ 1886.    I  have  seen  several  cases 
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Fuioti. — Numerous  observations  haye  establislied  beyond  question 
the  fact  that  Lemianopia  results  from  disease  of  the  occipital  lobe, 
which  thus  constitutes  a  centre  for  the  fibres  from  the  same-named 
half  of  each  retina,  and  receives  impressions  from  the  opposite  half  of 
each  field  of  vision.  The  impressions  from  the  retinas  reach  it  bj  the 
optic  tract,  and  probabljbj  the  optic  thalamus,  and  by  fibres  from  the 
thalamus  through  the  white  substance  of  the  occipital  lobe.  Fuller 
details  of  this  path  are  given  in  the  account  of  the  origin  of  the  optic 
nerves.  We  do  not  know  the  exact  position  of  the  visual  centres  in 
the  occipital  lobe.  Hemianopia  has  resulted  from  disease  of  the  apex 
of  the  lobe,  the  outer  surface,  and  the  medial  surface,  but  in  some  cases 
of  partial  lesion  the  white  fibres  of  the  optic  path  may  have  been  in- 
volved. Complete  hemianopia  has  most  frequently  been  pioduced  by 
disease  of  the  apex  of  the  lobe,  and  especially  of  the  cuueus.    Muuk 


Fio.  18. — Cortical  viaaal  centrei  on  the 
outer  surface  of  the  hemisphere.  The 
darker  shading  indicates  the  region  of 
the  half-vision  centre  (the  precise  limi- 
tation of  which  is  not  yet  known) ;  the 
li»^hter  shading  is  that  of  the  supposed 
higher  vianal  centre. 


Fie.  14. — Inner  aspect  of  the  right 
hemisphere.  Probable  position  of  the 
visnal  centre  in  the  occipital  lobe  and 
of  the  olfactory  centre  in  the  uncinate 
gyrus  (U). 


believes  that,  in  animals,  there  is  a  serial  surface  representation  of 
the  half-field  in  the  occipital  cortex,  the  anterior  half  corresponding 
to  the  upper  quadrant  and  the  posterior  half  to  the  lower  quadrant. 
Since  small  cortical  lesions  cause  incomplete  hemianopia,  it  is  probable 
that  in  man  also  there  is  such  a  projection  of  the  field  as  Munk  de- 
scribes, but  it  is  not  probable  that  the  projection  occupies  the  whole 
occipital  region.*  There  must  be  a  representation  of  the  colour  fields  in 
the  cortex,  distinct  from  that  for  light  and  objects,  since  colour  hemi- 
anopia has  been  met  with  as  an  isolated  symptom.     (See  ''  Diseases  of 

daring  life  in  which  smell  was  Implicated.  See  also  Faeola, '  Riv.  Sper.  di  Fren.,' 
1886;  and  Anderson,  'Brain/  vol.  ix,  p.  390. 

*  An  important  case  has  heen  recorded  by  Del^pine  ('  Trans.  Path.  8oc.,'  1890). 
The  patient  had  had  right  homonymous  hemianopia  for  eight  months,  and  contrac- 
tion of  the  remaining  fields.  On  the  right  side  of  the  right  field,  however  (which 
was  oftbcrwiie  hlind),  there  was  a  ]  crsistent  marginal  circle  of  vision.  Fott  mortem 
there  was  softening  in  the  left  cut  cus  and  middle  occipital  convolution.  The  inner 
aspect  of  the  cuneus  was  also  aflccted,  except  the  postero-superior  portion,  and  the 
Uttataldng  question  presents  itself  whether  this  part  which  escaped  had  a  rclatioiv 
to  the  persistent  marginal  circle  of  vision  in  the  right,  otherwise  hlind,  field. 
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the  Optic  Nerve.")  Wilbrand*  assumes  that  all  impressions  are  con • 
ducted  first  to  the  apical  region,  because  disease  there  causes  total 
loss,  and  that  there  is  a  re-representation  of  the  colour  half-field  in 
front  of  this.f 

But  disease  sometimes  causes,  not  hemianopia,  but  ''crossed 
amblyopia,"  i.  e,  dimness  of  sight  in  the  opposite  eye,  generally  with 
concentric  diminution  of  the  field.^  The  theory  which  best  explains 
the  fact  is  that  on  the  outer  surface,  in  front  of  the  occipital  lobe, 
there  is  a  higher  visual  centre  in  which  the  half -fields  are  combined, 
and  the  whole  opposite  field  is  represented.  Such  a  centre,  in  animal  r, 
is  localised  by  Ferrier  in  the  angular  gyrus  (in  which  term  he  include.^ 
the  extremity  of  the  supra- marginal  convolution).  Pathological  evi- 
dence in  man  points  to  some  part  of  the  same  region  as  the  seat  of  this 
centre.  In  the  very  few  post-moi-tem  examinations  in  cases  with 
"crossed  amblyopia"  the  posterior  and  inferior  part  of  the  parietal 
lobe,  t.  e,  the  angular  gyrus,  in  its  widest  sense,  has  been  involved  in 
the  disease.  In  the  case  mentioned  on  p.  20,  recorded  by  Demange, 
the  loss  of  sight  of  the  left  eye  was  an  early  symptom,  and 
the  softening  of  this  region  appeared  older  than  that  elsewhere. 
Another  instructive  case,  recorded  by  Dr.  Sharkey,  is  shown  in  Figs. 
15  and  16.  It  would  seem  that  the  field  of  the  same  side  is  also 
represented  in  this  qentre,  since  the  amblyopia  in  the  opposite  eye  is 
usually  accompanied  by  a  slight  restriction  of  the  field  of  the  eye  on 
the  same  side.  Thus  the  centre  must  be  assumed  to  represent  the 
whole  of  both  fields,  but  that  of  the  opposite  side  in  a  far  higher 
degree  than  the  field  on  the  same  side.  This  assumption  enables  us 
to  understand  another  curious  fact,  viz.  that  the  "  crossed  amblyopia" 
generally  lessens  after  a  time  (while  hemianopia  is  usually  persistent). 
If  the  higher  centre  in  each  hemisphere  is  connected  with  both 
retinae,  it  is  conceivable  that  the  loss  caused  by  disease  of  one  hemi- 
sphere may  be  compensated  by  the  function  of  the  other  hemisphere. 
Hence  wo  can  understand  that  atrophy  of  this  region,  congenital  or 
dating  from  early  life,  may  be  unaccompanied  by  any  recognised  loss 
of  8ight.§  Tho  visual  path  will  be  considered  in  connection  with  the 
optic  nerves.  II 

•  *  Opbth.  Beit,  zar  Diag.  d.  Qebirnkr.,'  1884^ 

t  Varying  impuirment  in  extent  of  vision  in  a  patient  found  to  have  glioma  in 
angular  gyrus  (Anderson,  *  Trans.  Ophthjtl.  Soc.,*  1890). 

X  I  have  seen  several  such  cases,  and  others  have  been  recorded,  some  by  Ferrier 
(<  Brain/  vol.  iii,  p.  456).  Of  course  all  ocular  causes  of  amblyopia  are  excluded. 
(See  chapter  on  Affections  of  Sight.) 

§  As  in  a  curious  case  recorded  by  Dr.  Sharkey  ('  Med.-Chir.  Trans.,'  vol.  Ixvi, 
1883,  p.  293). 

II  Dr.  Beevor  has  found  that  in  the  marmoset  monkey  there  are  no  fibres  from 
the  corpus  callosum  to  the  cortex  bounding  the  calcarine  fissure.  TLis  part  9f  the 
cortex  is  analogous  to  the  visual  centre  in  man,  and  if  such  an  arrangement  is  also 
l^rcsent  there,  it  might  throw  some  light  on  the  persistence  of  hemiopia  after  lesion 
of  this  part. 
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Ooriical  lesions  in  dogs  that  do  not  cause  toss  of  sight  maj  abolish 
or  impair  the  power  of 
cecogniaing  the  nature 
of  seen  objecta,  al- 
though they  can  be 
reeogniaed  at  once 
whe!:  tome  other  sense 
is  emplojed;  the 
coudiiton  has  been 
t4;rmed  mind-blindness 
(Munk*).  The  power 
thus  lost  seems  to  be 
subsenred  bj  struc- 
tures in  or  near  the 
higher  visual  centre^ 
but  the  position  of 
the  lesion  has  not  yet 
been  ascertained  in 
anj  case  in  which  the 
loss  was  considerable 
and  persistent.  The 
lottS  of  course  includes 
the  recogoition  of 
words,  and  the  latter 
may  occur  without  in- 
ability to  recognise  ob- 
jects in  general.  Mind- 
blindness  was  pro- 
duced by  tbe  lesion 
indicated  iu  Fig*  17. 
but  this  case,  while  it 
agrees  with  the  pro 
bable  localisatlont  was 
too  brief  iu  duration 
to  constitute  actual 
proof  of  the  seat  of 
disease  on  which  tb>' 
symptom  depends,  f 
The    subject    u    coii- 


fiQ,  15.— Aipect  of  right  heiuiapbiTe,  mnd  Flo.  16 
probable  areA  of  the  letbn.  in  &  i  me  of  emboHtm  of 
the  ri?lit  middle  cerebral  »rtery  (Sharkeyt  'Med-' 
Cbir,  TrntiB,/  188 J,  i>,  265).  The  immediate  effect 
of  the  lesion  wmb  left  hemiplegiB  and  bemi&nBs- 
theiift,  with  almo«t  complete  bUudnets  of  the  left 
e^YCp  and  loas  of  hearing;  und  taste  on  the  left  aide. 
Four  wuekg  after  the  illiiein  there  was  marked  im- 
provement in  tbe  special  aiiiieB,  anH,  m  little  tfttef. 
in  the  hemiana^theain.  Six  and  a  half  weeks  after 
the  onset  tbe  apecial  tenaet  wer«  normal^  tbe  te^ 
had  regained  much  power,  and  n  fortnig'bt  later 
stnuatioii  was  nortii^L  The  paralvata  of  the  arm 
continued  until  di^ntb,  seven  years  later. 
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*  '  Dviit^  med.  Wochentch V 
1877,  No.  13;  and'Areluf. 

t  Ths»me  statement  ap- 
jfSm  10  a  eue  of  dep  readied 
ffescfettit  ol  the  ttknll  in  this 
ftgkm.  In  which  mind-blind  nets  ei^i^ed  fur  two  weikt  (McEwen,  *nrit. 
JoorasV  Aq^.,  1668). 


Fia*  17.— T'osUioii  fif  lesion  in  the  left  hemisphere 
(iinguUr  g.vnis),  which  cauacd  oumplete  mind<blind- 
neia  dnt  ing  the  abort  time  the  patient  liTed,  (Chsnf* 
fafd,  •  Rev.  ae  Med./  Itj81,  p.  94U,) 
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Fio.  18. — Position  oi  the  auditory  centre 
in  the  fint  temporal  convolution. 


sidered  further  in  the  sections  on  "  Affections  of  Speech,"  and  "  Dis- 
eases  of  the  Optic  Nerves."    The  theory  remains  the  most  probable. 

Auditory  Centre— Pathology  on  the  whole  supports  the  indication 
of  experiment,  which  places  the  auditory  centre  in  the  middle  of 
the  first  temporo-sphenoidal  conyolution  (Kg.  18).    This  oonyolution 

has  been  found  atrophied  in 
cases  of  congenital  deafness.* 
Destruction  of  this  region  has 
been  accompanied  by  loss  of 
bearing  in  the  opposite  ear,  al- 
though the  loss  has  not  been  per- 
manent. An  instance  is  the  case 
figured  on  the  last  page  (Fig. 
15).  In  a  case  under  mj  obser- 
vation of  extensive  tumour,  in 
which  the  oldest  part  was  beneath 
this  convolution,  convulsions  preceded  by  an  auditory  aura,  referred 
to  the  opposite  ear,  were  a  very  early  symptom.  In  another  case  a 
tumour  in  the  position  of  the  letters  P  Sy  in  Fig.  18  caused  unilateral 
convulsions,  preceded  by  a  loud  noise,  as  of  machinery.  The  convolu- 
tion on  each  side  would  appear,  therefore,  to  be  related  to  the  ojiposite 
auditory  nerve.  It  is  important  to  note  that  the  loss  is  not  permanent, 
and  this  may  explain  another  fact,  that,  in  many  cases  in  which  the 
symptoms  lasted  for  some  time,  the  absence  of  deafness  has  been 
uoted  during  life,  although  this  convolution  was  found  destroyed  after 
death.f  Hence  it  would  seem  that  perfect  compensation  is  possible, 
presumably  by  the  corresponding  centre  of  the  opposite  side.  The 
complete  deafness  present  at  first  in  the  case  shown  at  Fig.  15  passed 
away  completely  at  the  end  of  six  weeks.  Thus  each  auditory  nerve 
must  be  structurally  connected  with  both  hemispheres,  although  only 
the  connection  with  the  opposite  hemisphere  is  habitually  in  functional 
action. 

A  condition  of  "mind-deafness"  has  apparently  been  caused  in 
animals  by  destruction  of  the  first  temporal  convolution  (Munk).  An 
analogous  condition  is  met  with  not  infrequently  in  man  when  this 
convolution  on  the  left  side  is  diseased,  but  it  has  been  observed 
rather  in  connection  with  the  perception  of  words  than  of  sounds  in 
general.     (See  "  Affections  of  Speech.") 

Of  the  cortical  representation  of  taste  we  know  nothing.  The  percep- 
tion of  flavours  is  related  to  the  olfactory,  not  to  the  gustatory  nerve; 
but  in  epileptic  warning,  flavour  and  smell  are  always  distinct,  and  it 
is  probable  that  a  rearrangement  obtains  in  the  cortex. 

Speech. — The  reLition  of  certain  parts  of  the  cortex  to  speech  pro- 
cesses  can   be  better  understood  when  these  processes  have  been 

*  Fletcher,  Beach,  and  others. 

f  As  in  a  catie  of  softening  recorded  hy  Ball, '  New  York  Arch,  of  Med.,'  Aprtf 
1881. 
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eonsidered  in  detail.  The  centres  concerned  in  articulate  speech  are  in 
the  posterior  extremity  of  the  lowest  frontal  couTolution,  and  the 
Adjacent  part  of  the  ascending  frontal*  in  the  left  hemil^here.  They 
correspond,  in  part  at  least,  to 
the  centres  for  the  movements 
(lips  and  tongue)  bj  which  ar- 
ticulation is  effected.  The  per- 
ception of  heard  words  is  sub- 
served bj  the  centre  for  hearing 
in  the  first  temporal,  or  by 
•tructures  adjacent  to  it.  There 
may  be  loss  of  the  power  of 
understanding  heard  words 
without  deafness.  The  com- 
prehension of  seen  words  is  a 
difficult  and  complex  subject,  which  will  be  considered  in  the  chapter 
on  affections  of  speech. 

Psychical  Froce88e$,—li  is  presumed  that  mental  processes  are  sub- 
served by  those  parts  of  tiie  cortex  that  have  no  known  motor  or  sen- 
sory function,  and  esj)ecialiy  by  the  pre-frontal  lobes.  Many  cases 
are  on  record  in  which  considerable  mental  change  was  produced  by 
extensive  disease  in  this  part,  especially  great  when  the  disease  was 
bilateral.  Small  lesions,  however,  may  cause  no  symptoms,  perhaps 
because  there  is  considerable  capacity  for  functional  compensation. 
It  would  probably,  however,  be  wrong  to  regard  mental  processes 
as  exclusively  related  to  the  parts  which  are  not  known  to  have  other 
functions,  since  the  motor  and  sensory  regions  must  also  subserve 
mental  operations. 


19.— Position  of  the  motor  speech 
region  iu  the  left  hemisphere. 


The  Connectino  Tbacts,  Centbal  Oanolia,  Ao, 

The  next  subject  of  medical  importance  is  the  course  of  the  fibres 
that  unite  the  various  parts,  and  establish  a  connection  with  the  spinal 
cord.  The  course  of  these  fibres  has  been  only  partially  unravelled, 
and  the  difficulty  of  the  task  is  increased  by  the  fact  that  many  of  the 
tracts  are  interrupted  in  places  by  grey  matter.  This  interruption 
arrests  the  progress  of  secondary  degeneration,  which  is  so  great  an 
aid  in  tracing  the  course  of  interlacing  fibres. 

The  centrum  ovale  of  the  hemisphere  consists  of  medullated  nerve- 
fibres,  of  which  three  classes  have  been  distinguished  according  to 
their  course: — (1)  Fibres  that  pass  between  and  connect  different 
convolutions  in  the  same  hemisphere ;  amongst  these  is  a  special  set 
which  passes  between  the  occipital  and  frontal  lobes,  in  the  inner  part 
of  the  hemisphere,  crossing  the  fibres  to  the  corpus  callosum,  in  the 
congenital  absence  of  which  it  becomes  very  distinct.*     It  may  sub- 

•  Burdach,  Mejnert,  Onufrowicx  ('A.  f.  Psjch./  xviii). 


24 


BBAIN. 


Fio.  18. — Position  ot  the  auditory  centre 
in  the  fint  temporal  convolution. 


sidered  further  in  the  sections  on  "  Affections  of  Speech,"  and  "  Dis- 
eases of  the  Optic  Nerves."    The  theory  remains  the  most  probable. 

Auditory  Centre— Pathology  on  the  whole  supports  the  indication 
of  experiment,  which  places  the  auditory  centre  in  the  middle  of 
the  first  temporo-sphenoidal  conyolution  (Pig.  18).    This  oonyolution 

has  been  found  atrophied  in 
cases  of  congenital  deafness.* 
Destruction  of  this  region  has 
been  accompanied  by  loss  of 
hearing  in  the  opposite  ear,  al- 
though the  loss  has  not  been  per- 
manent. Ad  instance  is  the  case 
figured  on  the  last  page  (Pig. 
15).  In  a  case  under  my  obser- 
vation of  extensive  tumour,  in 
which  the  oldest  part  was  beneath 
this  convolution,  convulsions  preceded  by  an  auditory  aura,  referred 
to  the  opposite  ear.  were  a  very  early  symptom.  In  another  case  a 
tumour  in  the  position  of  the  letters  P  Sy  in  Fig.  18  caused  unilateral 
convulsions,  preceded  by  a  loud  noise,  as  of  machinery.  The  convolu- 
tion on  each  side  would  appear,  therefore,  to  be  related  to  the  ojjposite 
auditory  nerve.  It  is  important  to  note  that  the  loss  is  not  permanent, 
and  this  may  explain  another  fact,  that,  in  many  cases  in  which  the 
symptoms  lasted  for  some  time,  the  absence  of  deafness  has  been 
noted  during  life,  although  this  convolution  was  found  destroyed  after 
death.f  Hence  it  would  seem  that  perfect  compensation  is  possible, 
presumably  by  the  corresponding  centre  of  the  opposite  side.  The 
complete  deafness  present  at  first  in  the  case  shown  at  Pig.  15  passed 
away  completely  at  the  end  of  six  weeks.  Thus  each  auditory  nerve 
must  be  structurally  connected  with  both  hemispheres,  although  only 
the  connection  with  the  opposite  hemisphere  is  habitually  in  functional 
action. 

A  condition  of  "mind-deafness"  has  apparently  been  caused  in 
animals  by  destruction  of  the  first  temporal  convolution  (Munk).  An 
analogous  condition  is  met  with  not  infrequently  in  man  when  this 
convolution  on  the  left  side  is  diseased,  but  it  has  been  observed 
rather  in  connection  with  the  perception  of  words  than  of  sounds  in 
general.     (See  *•  Affections  of  Speech.") 

Of  the  cortical  representation  of  taste  we  know  nothing.  The  percep- 
tion of  flavours  is  related  to  the  olfactory,  not  to  the  gustatory  nerve ; 
but  in  epileptic  warning,  flavour  and  smell  are  always  distinct,  and  it 
is  probable  that  a  rearrangement  obtains  in  the  cortex. 

Sjpeech. — The  relation  of  certain  parts  of  the  cortex  to  speech  pro- 
cesses  can   be  better  understood  when  these  processes  have  been 

*  Fletcher,  Beach,  and  other<i. 

f  As  in  a  catie  of  aoftening  recorded  hy  Ball,  'New  York  Arch,  of  Med.,'  Apri^ 
1881. 
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eonaidered  in  detail.  The  centres  concerned  in  articulate  speech  are  in 
the  posterior  extremitj  of  the  lowest  frontal  convolution,  and  the 
Adjacent  part  of  the  ascending  frontal,  in  the  left  hemil^here.  They 
correspond,  in  part  at  least,  to 
the  centres  for  the  movements 
(lips  and  tongue)  bj  which  ar- 
ticulation is  effected.  The  per- 
ception of  heard  words  is  sub- 
served by  the  centre  for  hearing 
in  the  first  temporal,  or  by 
•tructares  adjacent  to  it.  There 
may  be  loss  of  the  power  of 
understanding  heard  words 
without  deafness.  The  com- 
prehension of  seen  words  is  a 
difficult  and  complex  subject,  which  will  be  considered  in  the  chapter 
on  affections  of  speech. 

Psychical  Frocesses,  ^li  is  presumed  that  mental  processes  are  sub- 
served by  those  parts  of  the  cortex  that  have  no  known  motor  or  sen- 
sory function,  and  esi)ecially  by  the  pre-f rental  lobes.  Many  cases 
are  on  record  in  which  considerable  mental  change  was  produced  by 
extensive  disease  in  this  part,  especially  great  when  the  disease  was 
bilateral.  Small  lesions,  however,  msiy  cause  no  symptoms,  perhaps 
because  there  is  considerable  capacity  for  functional  compensation. 
It  would  probably,  however,  be  wrong  to  regard  mental  processes 
as  exclusively  related  to  the  parts  which  are  not  known  to  have  other 
functions,  since  the  motor  and  sensory  regions  must  also  subserve 
mental  operations. 


Fio.  19.— Position  of  the  motor  speech 
region  in  the  left  hemisphere. 


The  Connecting  Tbacts,  Centbal  Oanolia,  Ao, 

The  next  subject  of  medical  importance  is  the  course  of  the  fibres 
that  unite  the  various  parts,  and  establish  a  connection  with  the  spinal 
cord.  The  course  of  these  fibres  has  been  only  partially  unravelled, 
and  the  difficulty  of  the  task  is  increased  by  the  fact  that  many  of  the 
tracts  are  interrupted  in  places  by  grey  matter.  This  interruption 
arrests  the  progress  of  secondary  degeneration,  which  is  so  great  an 
aid  in  tracing  the  course  of  interlacing  fibres. 

The  centrum  ovale  of  the  hemisphere  consists  of  medullated  nei*ve- 
fibres,  of  which  three  classes  have  been  distinguished  according  to 
their  course: — (1)  Fibres  that  pass  between  and  connect  different 
convolutions  in  the  same  hemisphere ;  amongst  these  is  a  special  set 
which  passes  between  the  occipital  and  frontal  lobes,  in  the  inner  part 
of  the  hemisphere,  crossing  the  fibres  to  the  corpus  callosum,  in  the 
congenital  absence  of  which  it  becomes  very  distinct.*     It  may  sub- 

•  Bordach,  Mejnert,  Onufrowicx  ('A.  £.  Psjch./  xviii). 
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serve  movement  of  the  head  and  ejes  to  the  opposite  side  when  a 
▼isual  impression  pusses  thence  to  the  brain.  (2)  Fibres  that  pass 
inwards  to  tke  corpus  callosum,  and  for  the  most  part  connect 
corresponding  regions  in  the  cortex  of  the  two  hemispheres.*  Probablj 
the  fibres  between  the  leg  centres  are  at  the  back  of  the  corpus  callosum, 
those  between  the  arm  and  trunk  centres  in  the  middle,  and  those 
between  ihe  head  and  eye  centres  in  the  fore-part.t  (8)  Fibres  that 
pass  to  the  central  ganglia  or  crus  cerebri.  The  last-named  converge 
from  all  parts  of  the  cortex  to  the  inner  and  lower  region  of  the 
hemisphere,  where  the  central  ganglia  lie  and  the  crus  leaves  the 
brain.  If  traced  upwards  from  the  crus  and  ganglia  thej  radiate 
towards  the  cortex,  and  the  radiation  of  the  two  hemispheres  has  been 
compared  to  a  crown,  and  termed  the  "  corona  radiata."  This  ex- 
pression is  not  now  much  used,  but  a  limited  application  of  the  term 
is  current  and  convenient :  special  groups  of  these  fibres  are  termed 
'radiations,"  as  the  "pyramidal  radiation,"  "optic  radiation,"  &o.; 
while  the  fibres  that  thus  radiate  are  sometimes  termed  "  coronaL" 

The  cms  cerebri,  it  will  be  remembered,  enters  the  inner  side  of  the 
hemisphere,  spreading  out  beneath  the  optic  thalamus  and  caudate 

nucleus,  and  its  fibres  ascend 
in  a  layer  beneath  these  gan- 
glia on  the  inner  side  and 
the  lenticular  nucleus  on  the 
outer  side.  This  layer  is 
termed  the  "internal  cap- 
sule," because  it  bounds  in- 
ternally the  lenticular  nu- 
cleus. In  a  horizontal  sec- 
tion through  these  ganglia 
(Fig.  20)  it  is  seen  that  the 
anterior  and  posterior  parts 
of  the  capsule  have  not  quite 
the  same  direction;  the  an- 
terior part,  between  the  body 
of  the  caudate  nucleus  and 
the  fore-part  of  the  lenticular 
nucleus,  joins  at  an  angle 
the  posterior  part  between  the  optic  thalamus  and  the  hinder  part  of 
the  lenticular  nucleus.     These  are  called  the  anterior  and  posterior 

*  This  opinion  has  been  confirmed  by  almost  all  modern  investigations,  with  the 
exception  of  those  of  Dr.  D.  J.  Hamilton  ('  Joum.  of  Anat.,'  xix,  p.  385),  whose 
theory  ii  scarcely  to  be  reconciled  with  the  certain  facts  of  pathology,  and  whose 
evidence,  from  comparative  anatomy,  has  been  contested  by  Beevor  ('  Brain,*  1886), 
^  while  the  older  view  has  been  experimentally  confirmed  by  Sch&fer  and  Mott 
('  Brain,'  viii,  1890).  Stimulation  of  the  surface  of  the  corpus  callosum  excited  the 
motor  centres  of  both  hemispheres;  of  one  only  when  they  had  been  destroyed  in 
the  other. 

t  Sch^cr  and  Mott,  loc.  cit. 


Fio.  20. — Diagram  of  horizontal  section  through 
the  central  ganglia  and  internal  capsule. 
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♦•Hnibt**  of  tlie  capstile,  and  the  angle  at  wliich  tney  join  Is  called 
lU  "cibow"  or  **  knee."*  In  an  experimental  iDvestigadon  into 
thie  excitability  of  the  fibres  of  the  internal  capsule  in  the  monkey,! 
Breror  and  Horsley  found  that  the  fibres  were  arranged  from 
boforo  backwards  in  the  same  order  as  the  foci  of  representation 
in  ibe  excitalde  part  of  the  cortex  taken  along  lines  drawn  at 
right  angles  U>  ihe  direction  of  the  fisslire  of  Kolando;  that  the 
artikngeiiieut  of  fibres  in  the  different  eogments  of  each  great 
diTisioii  wai  the  same  as  prevails  in  the  cortex,  and  that  the  character 
of  each  movement  was  represented  in  the  capsule  as  in  ihe  cortex. 
The  extent  of  the  lenticular  nucleus  from  front  to  back  correspoBda 
to  both  the  cagdate  nutdeus  and  optic  thalamus  together,  but  the 
slender  tail  of  the  caudate  nucleus  extends  hs  far  buck  as  the  posterior 
extremity  of  the  lenticular  nucleus,  curving  down  into  the  roof  of  the 
diMceDding  cornu  of  the  lateral  ventricle.  The  two  parts  of  the 
MtpUft  atriatum  (caudate  and  lenticular  nuclei)  are  conn^.^cted  at  their 
anterior  and  posterior  extremities  by  slender  tracts  of  grey  matter, 
which  pass  between  the  Ebrea  of  the  capsule;  elsewhere  the?;e  fibres 
•eparate  the  two  ganglia.  In  the  lenticular  nucleus,  as  i^een  in 
IraaiTerse  section,  ihree  parts  can  be  distioguisbed  by  a  tlifference  iu 
tint — the  inner,  middle,  and  outer,  or  first,  second,  and  tbird,  the  iaat 
1>6ing  by  far  the  largest  (see  p.  41). 

A  fiction  through  the  crura  cerebri  above  the  pons  (Fig.  21)  shows 
tiiem  connected  abitve  by 
tlie  corpora  quadrigeinina. 
The  cms  proper  is  separated 
into  two  parts,  anterior 
(Teoiral)  and  posterior 
(dorsal),!  by  the  *' locus 
ntger ;  "  the  lower  or  ante* 
rior  is  called  the  erusta,  the 
apper  or  posterior  the  teg- 
mtnti^m.  The  crusta  is  also 
cslled  the  "  pes  "  or  '*  biisis,*' 
mud  the  former  (**  Fu3S  ")  is 
Ibe  term  us  u  al  ly  em  p  ley ed  i  n 
Germany  j  but  neither  of  these  words  lends  itself  to  the  English  system 
of  terminology,  and  it  is  better  to  use  the  older  term  "  crusta  **  and  its 
adjectiTe  **  crustal."  The  tegmentum  is  much  greyer  than  ibe  crusta, 
becatis0  it  contains  many  nerve-cells  mingled  with  the  fibres,  while  the 
unuta  consists  almost  exclusively  of  nerve-fibres.      The  tegmentum 

•  Soch  B  bend  (u  in  a  pipe)  i»  termed  a  "  knee  "  in  Qermanyj  jmi  '*  elbow  "  in  tliU 
■Byatry*    It  U  perhaps  better  to  term  the  jimction  the  *' angle''  of  the  cuptule. 

t  •  Pl*U-  Trans.;  1890, 

X  AlUiougb  the  direction  of  the  pona  and  crura  ia  nearer  the  horizontal  than  th« 
rertital,  U  li  conveniiot  to  retain  the  terms  anterior  and  posterior  in  the  same 
slgalilcanee  as  in  reference  to  the  corcl^tbe  more  so  hccanse  the  Hbrea  from  the  crua 
again  assnioe  an  ascending  course  when  the?  enter  the  beuii»phere» 


~<i. 


-  /C'^ 


Pia*  21* — Biapram  of  lectitti  of  crura  ctrehrL 
AQj  uqueduct  of  Sylvius. 
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Taries  in  tint  in  different  parts  of  its  section.  Near  the  middle  line 
is  a  round  or  oral  area,  grejer  than  the  rest,  and  often  reddish  grej. 
It  is  the  **  red  nucleus,"  or  **  tegmental  nucleus."  To  the  outer  side 
of  the  red  nucleus,  and  just  above  the  outer  part  of  the  locus  niger, 
a  paler  curved  band  is  seen,  largest  at  its  inner  extremity.  This  is  the 
fillet^  an  important  tract  of  fibres,  which  extends  up  from  the  lowest 
part  of  the  pons,  and  occupies  there  also  the  same  relative  position, 
the  lowest  part  of  the  tegmentum.  Above  the  red  nucleus  is  a  small 
triangular  white  area,  near  the  middle  line,  the  section  of  a  compact 
bundle  of  *'  posterior  longitudinal  "  or  "  posterior  horizontal"  fibres. 
In  a  section  through  the  middle  of  the  pons  (Fig.  27,  p.  38)  the  dis- 
tinction between  tije  two  parts,  crustal  and  tegmental*  is  still  indicated 
bj  the  position  of  the  fillet  in  the  lowest  lajer  of  the  tegmentum.  The 
crustal  portion  below  (t.  e,  in  front  of)  the  fillet  is  here  increased  in 
bulk  by  the  transverse  fibres  from  the  middle 
peduncle  of  the  cerebellum  and  by  much  scat- 
tered grey  matter.  In  the  tegmentum  the  pos- 
terior longitudinal  bundles  are  still  seen  near  the 
middle  line  and  close  to  the  floor  of  the  fourth 
ventricle.  Between  them  and  the  fillet  is  an  area 
consisting  of  interlacing  bundles  of  fibres,  trans- 
verse and  longitudinal,  the  "reticular  forma- 
tion." lu  the  tegmental  part  of  the  pon&  there 
are  also  various  collections  of  grey  matter  from 
which  certain  cranial  nerves  take  origin.  These  lie 
chiefly  in  the  upper  part,  near  the  floor  of  the 
fourth  ventricle,  and  will  be  subsequently  de- 
scribed. 

Our  knowledge  of  the  course  of  the  motor 

path  is  more  complete  than  that  of  any  other  set 

of  fibres.     The  relations  of  the  spinal  portion  of 

this  path  have  been  described  in  the  account  of 

the  anatomy  of  the  spinal  cord  (vol.  i,  p.  172). 

We  have  seen  that  it  there  occupies  the  two  pyra- 

midal   tracts,  anterior  or  direct,   and  lateral  or 

crossed.     The  precision  with  which  their  limits 

are  indicated  by  secondary  degeneration  enables 

us  to  trace  their  course  with  equal  certainty  in 

the  brain.     The  degeneration  has  revealed  ulso 

the  remarkable  fact   that  the   pyramidal  fibres 

extend  fron  the  central  convolutions  to  the  spinal 

Fio.  22.— Diagram  of  cord   without  any  interruption  by  grey  matter. 

mfd^rTiJlcJ^of^^th;  Tracing  their  course  up  from  the  cord  (Fig.  22), 

right  hemisphere.         we  find  that  each  lateral  tract  crosses  the  middle 

line  in  the  medulla,  and,  uniting  with  the  anterior 

or  direct  tract,  forms  the  "  anterior  pyramid  ; "  from  this  the  name  is 

taken  by  which  the  fibres  are  known  throughout  their  course.  Entering 
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the  pons  the  two  pyramids  are  covered  hj  the  superficial  layer  of 
transverse  fibres,  and  divide  into  a  series  of  bundles.  Thus  divided, 
thej  coarse  up  through  the  crustal  portion  of  the  pons,  lying  between 
the  superficial  and  deep  layers  of  transverse  fibres,  and  surrounded  by 
much  grey  matter,  with  which,  however,  their  fibres  have  no  connec- 
tion. Above  the  pons  the  bundles  again  unite,  and  in  the  crus 
cerebri  the  pyramidal  fibres  lie  together,  and  occupy  the  middle  two 
fifths  of  the  crusta,  extending  from  the  surface  below  almost,  but  not 
quit4),  to  the  substantia  nigra  above.  Passing  beneath  the  optic 
thalamus,  they  ascend  between  it  and  the  lenticular  nucleus,  as  part  of 
the  internal  capsule.  They  occupy  the  anterior  two  thirds  of  its 
posterior  limb,  the  hinder  third  containing  the  sensory  path.*  Above 
the  lenticular  nucleus  they  radiate  through  the  white  substance  of  the 
hemisphere  to  that  part  of  the  cortex  in  which  experimental  stimula- 
tion  causes  movement  in  the  limbs,  viz.  the  two  central  convolutions 
with  the  superior  parietal  lobule  and  paracentral  lobule.  The  motor 
impulses  originating  in  these  convolutions  appear  to  be  conducted 
directly  to  the  grey  matter  of  the  spinal  cord  by  these  fibres,  without 
the  intervention  of  any  nerve-cells,  either  of  the  central  ganglia  or  the 
pons.  If  these  convolutions  are  destroyed,  the  fibres  degenerate  down 
to  the  lowest  part  of  the  cord.  Some  fibres  from  the  motor  cortex 
pass  into  the  narrow  **  external  capsule,"  outside  the  lenticular 
nacleud,  into  which  their  degeneration  can  be  traced.  Their  further 
course  is  unknown. 

The  **  motor  "  convolutions  contain  also  centres  for  the  movements 
exerted  through  some  of  the  motor  cranial  nerves — movements  of  tbe 
jaw,  face,  and  tongue.  The  fibres  from  these  centres  pass  from  the 
cortex  with  tbe  pyramidal  fibres.  The  centres  for  the  face  and  tongue 
are  lowest  in  the  cortex  (as  we  have  seen),  and  their  path  lies  corre- 
spondingly below  that  of  the  limbs  in  tbe  centrum  ovale.  But  the 
change  from  the  vertical  to  an  antero-posterior  relation,  in  the  internal 
capsule,  brings  the  fibres  for  the  face  and  tongue  in  front  of  those  for 
the  limbs,  and  they  occupy  the  bend  or  angle  of  the  capsule  (Fig.  28). 
In  the  crusta  they  occupy  a  corresponding  position  on  the  inner  (medi^) 
side  of  the  pyramidal  fibres  (Brissaud,  Raymond  and  Artaud),  tbe 
change  in  direction  of  the  crus  having  brought  to  the  inner  side  that 
which  was  anterior  in  the  capsule  and  inferior  in  tbe  cortex.  It  is 
probable  that,  in  the  pons,  the  fibres  for  the  cranial  nerves  continue 
with  the  pyramidal  fibres,  lying  on  the  inner  side  of  the  latter ;  hence 
the  face  and  limbs  may  be  paralysed  together  by  a  small  lesion  in  the 
upper  part  of  the  pons.  When  these  fibres  approach  the  level  of 
their  nnclei,  they  leave  the  neighbourhood  of  the  pyramidal  tract,  and, 
crossing  the  middle  line,  pass  to  the  nucleus  from  which  the  cranial 
nerve  takes  origin. 

*  Ferhapt  not  exolosively,  however.  A  few  fibres  of  the  motor  path  have  been  found 
m  the  hinder  third  (Mannkopf,  'Zeitsch.  f.  kl.  Med.,'  1884,  Sup.).     It  it  poisible, 
r,  that  these  fibres  belong,  not  to  the  pyramidal  tract,  but  to  the  fillet  (q.  t.). 
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Fie.  28.— DiAgrftm  to  sbow  the  relatlTe  position  of  the  sereral  motor  tncta 
in  their  ooune  from  the  cortex  to  the  cms.  The  tectiou  through  the  con- 
▼olutions  is  ▼ertical ;  that  throagh  the  internal  capsule,  I  C,  horizontal ; 
that  throug^h  the  cms  is  again  Tertical ;  C  N,  caudate  nucleus,  O  TH,  optio 
thalamus,  L  2  and  L  8,  the  middle  and  outer  parts  of  the  lenticular  nucleus ; 
/,  a,  <,  face,  arm,  and  leg  fibres.  The  words  in  italics  indicate  the  corre- 
sponding cortical  centres. 


¥iQ.  24. — Diagram  of  section  of  the  cms  (modified  from  Wemicke).  L  P,  U  P, 
upper  and  lower  fillet;  C  Q  A,  anterior  corp.  quad.;  Aq,  aqueduct; 
III,  nnclens  of  third  nerve  (8);  P  H,  posterior  horizontal  fibres;  c  p, 
brachium  of  the  post.  corp.  quad.;  R  N,  red  nucleus;  S  K,  substantia 
nigra ;  C  O  I,  internal  geniculate  body;  T  O  C,  temporo-occipital  cerebellar 
fibres;  l*y,  pyramidal  flhres;  PC,  fronto-cerebellar  fibres;  C  C,  caudate 
cerebellar  fibres;  t,  inner  fibres  of  crosta  to  tegmentum. 
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Thus,  of  the  white  fibres  that  constitute  the  crusta,  or  lower  half  of 
the  cms  cerebri,  less  than  half  belong  to  the  pyramidal  tracts.  What 
are  the  other  crustal  fibres  ?  They  lie  partly  on  the  outer  side  of  the 
pyramidal  fibre's  (t  o  c,  Fig.  24),  partly  on  the  inner  (medial)  eide 
(F  c),  partly  above  (c  o),  between  the  pyramidal  fibres  and  the  sub- 
suntia  nigra.     Only  those  on  the  inner  (medial)  side  of  the  pyramidal 


Fio.  25. — Dis^rmm  of  the  conrse  of  tbe  motor  tract  as  shown  In  a  diagram- 
matic borixoiital  section  through  the  cerebral  hemisphere,  pons,  and  medulla. 
Fr,  frontal  lobe;  Oc,  occipital  lobe;  A  F,  ascending  frontal,  and  A  P, 
ascending  parietnl,  conTolutions ;  P  C  F^  pre-central  fissure  in  front  of  the 
ascending  frontal  convolution ;  I P  F,  interparietal  fissure.  A  section  of 
the  crura  is  lettered  on  the  left  side :  8  N,  substantia  nigra ;  Py,  region 
occupied  bj  the  pyramidal  fibres  (motor  tract),  which  on  the  right  are 
shown  aa  continuous  lines,  conrerging  in  the  white  substance  of  the  hemi- 
sphere, to  pass  through  the  posterior  limb  of  I  C,  the  intemnl  capsule  (the 
elbow  of  which  is  shown  at  •)— through  the  cms  and  pons,  and  to  divide 
in  the  medulla  into  the  decussating  lateral  pyramidal  tract  (Ipt)  and  tbe 
direct  anterior  pyramidal  tract  (apt)» 

tract  pass  up  into  the  internal  capsule.  The  change  in  the  direction 
of  the  eras  )>rings  these  inner  fibres  in  front  of  those  of  the  pyramidal 
tract,  and  they  form  the  anterior  limb  of  the  capsule  (Fig.  25).  They 
radiate  to  the  cortex  of  the  "pre  frontal  lobe,"  i.e.  that  part  of  the 
brain  which  lies  in  front  of  the  central  convolutions.  From  the  crua 
they  pass  downwards  into  the  pons.    They  degenerate  downwards,  ana 
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have  been  found  degenerated  in  many  cases  of  disease  of  the  anterior 
part  of  the  capsule  and  in  extensive  softening  of  the  cortex.*  Hence 
we  maj  assume  that  thej  conduct  downwards,  but  their  degeneration 
stops  in  the  pons»  apparently  because  thej  end  in  the  grey  matter 
which  is  so  abundant  in  the  crustal  portion.  This  grey  matter  also 
receives  fibres  from  the  middle  cerebellar  peduncles,  and  these  fibres 
probably  decussate  in  the  middle  line  before  entering  the  nerre-cells 
(Lallemont).  They  seem  to  continue  the  path  constituted  by  the 
inner  crustal  fibres.  Thus  each  pre-f rontal  lobe  is  specially  connected, 
not  only,  as  we  have  seen,  with  the  occipital  cortex  of  its  own  side, 
but  also  with  the  opposite  cerebellar  hemisphere,  and  chiefly  with  its 
lateral  and  posterior  regions.  When  tbe  cerebellum  is  congenitally 
absent,  these  fibres,  the  crustal  grey  matter  of  the  pons,  and  the 
anterior  limb  of  the  internal  capsule  are  absent  (Flechsig).  In 
animals  the  grey  matter  atrophies  if  tbe  cerebellum  is  excised.f 

One  small  bundle  of  fibres  in  the  inner  part  of  the  crusta  (t.  Fig.  24), 
lying  close  to  the  medial  surface,  differs  from  the  rest.  As  it  descends, 
it  passes  backwards  into  the  tegmentum,  and  joins  the  fillet.  Its 
further  relations  have  not  been  traced. 

The  crustal  fibres  that  lie  outside  the  pyramidal  tractj  (t-o-c.  Fig. 
25)  do  not  enter  the  internal  capsule.  They  leave  the  other  fibres  when 
the  eras  enters  the  hemisphere,  and  pass  partly  beneath  the  lentil 
cular  nucleus,  partly  between  its  posterior  extremity  and  the  outer  geni- 
culate  body,  to  radiate  towards  the  cortex  of  the  occipital  and  temporal 

lobes.  Downwards  they  pass  into 
the  crustal  portion  of  the  pons 
and  then  end  in  the  grey  mat- 
ter, just  as  do  the  inner  fibres, 
and  are  probably,  in  like  man- 
ner, connected  with  tbe  cerebellar 
hemisphere,  chiefly,  Flechsig 
thinks,  with  the  upper  surface, 
near  the  middle  lobe.  These 
fibres  are  also  wanting  when  tbe 
Fio.  26— Crara  ccrobri ;  position  of  the  cerebellum  is  absent.  Flechsiir 
frontocerebellar  (Fr-C),  pyramidal  (Pyr),    .,         i.i.xii.xT.        n  x^ 

and  temporo-ocdpital  cerebellar  flbiee  thought  that  they  do  not  dege- 
(T-O-C)  on  the  sarfaoe.  nerate  downwards,  but  it  ap- 

pears  certain  that  they  do, 
since  they  have  been  found  degenerated  in  several  cases  of  dis- 
ease of  the  occipital  and  temporal  cortex.  §    It  was  formerly  believed 

•  BoMoljmo,  'Near.  Cent.,'  1886. 

t  Marchi,  'RiviBt  sperim.  de  freniat.,'  1886. 

t  Sometimes  called  "  TOrck's  bundle,**  but  to  be  carefully  distingnisbed  from 
TtLrck's  column  "  in  tbe  cord. 

§  Bechterew,  'Cent.  f.  Nervenb.,'  1886,  p.  635.  See  alio  under  "Secondary 
^generatione ;"  also  Kreuser  (*  Allg.  Zeitscbr.  f.  P»ycb.,'  xlviii)  relates  a  case  iii 
which  there  was  absence  of  theocdpital  lobe  on  one  side,  and  amongst  other  changes 
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tlial  ihe#o  filires  enter  the  internal  capsule  and  constitute  itn  pos- 
terior eitrpmitj,  which  is  known  to  be  the  chief  sensorj  path,  and 
Uiii  stiUt^meiit  is  still  made  in  some  toxt-hooks.  But  Flecbsig.  bj 
davefepment&l  investigations,  has  sbown  that  this  is  an  error,  and 
lut  eo«iclumiOQS  have  been  confirmed  bj  pathology.  As  the  fibres 
iepftrale  from  the  pjr.itnidal  tract,  their  place  is  taken  by  seosorj  fibres 
from  ilM  tegmentum,  and  thus  the  extremity  of  the  capsule  is  formed. 
The  last  part  of  the  crnsta  to  be  considered  is  the  thin  layer  of  fibres 
whi<ih  lies  aboxe  the  pyramidal  tract,  between  It  and  the  substantia 
vigrm.  Aceor<iing  to  Flechaig,  these  arise,  above,  from  the  corpus 
itrtAtum  (caudate  nucleus,  and  outer  part  of  the  lenticular  nucleus), 
sod  they  seem  to  end,  below,  in  tbe  pona,  probably  in  the  crustal  grey 
matter*  as  do  the  other  fibres  just  described.  They  degenerate  down- 
wds«  and  cannot  be  traced  beyond  the  pons.  They  may  thus  connect 
llieeoq>u8  striatum  and  cerebellum,  in  tbe  same  way  aa  the  inner 
gct>tlp  connects  the  pre-f rental  lobe  and  cerebellura.  Some  of  them 
may  be  connected  with  the  grey  matter  of  the  substantia  nigra, 

Thu8«  of  all  tbe  fibres  of  tbe  spinal  cord,  tbe  pyramidal  tracts  alone 
find  a  place  in  the  crusta  of  tbe  cerebral  peduncle.  It  may  be  noted, 
moffioTer,  that  these  are  the  only  long  spinal  fibres  that  degenerate 
downnmrds.  The  other  fibres  of  the  cord  are  either  short  fibres 
or  degenerate  upwards,  and  are  connected  with  the  cerebellum  or 
wiib  tie  tegmentum  of  the  eras.  Their  connections  are  at  present 
irety  imperfectly  known,  but 

'  iroof  great  importance.   The  /V  ''"^ 

*  wnMry  path  must  be  sought    *^y9?^'---^^^^^ 
tft  •OCQO  of  these  fibres;  it 

^Oarlaiiily  lies  in  the  tegmen- 

^ti»  of  the  cms,  and  proba-         ^  _.  ..^,,^v^- ,.  ..^ 

bly  passes  to  tbe  cms  by  tbe    "^  '/VV£wJ 

lagment&l  region  of  the  pons. 
Id  the  tegmental  region  of 

like  ponSf  as  we  hare  alreadj 
three  chief  groups  of 
tbros  may  be  distinguished, 
(Pig.  S7),  the  small  bundle 
of    **  posterior     longiludintil 

kflms/'  the  **  fillet,"  and  the 

*txtiecLsi?e  **  reticular    forma- 
Ikm.*'     We  have  to  cons  id  r 

[the  oonnection  of  the  remain* 

[ing  tn^ts  of  the  cord  with 

[Ibose  stmctures  and  with  tbe 

ebellnm,  and  also  the  relation  of  these  tegmental  fibres  to  tbe 
prsbral  hemispheres. 

llicfi  Wis  dMoending  dd^enemtiou  in  the  lutaral  part  of  the  crtu^  wMch  oould  hm 
foUowid  dowD  to  tb«  pooi,  vrbore  it  graduAlly  disappeared. 

▼OL.  II.  8 


Fio.  ^7. ^Uiagrani  of  one  half  of  a  lectioii 
throug^b.  the  midiUe  of  the  pons.  8  o,  tupc* 
rior  oUirory  body  i  Vat,  sACeiiding  root,  r  m^ 
zniddte  tiuclotu,  F  motor,  tsiotor  tiadeufl  of 
the  Mth  Dorve, 
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wbioh  spring  from  the  nucleuB.  Fibres  also  pass  from  ibe  lateral 
nucleus  aud  reticular  formation  to  the  restiform  bodjand  cerebellum, 
but  the  direction  in  which  tbej  conduct  is  uncertain.  Flecbsig  thinks 
that  they  may  conduct  from  the  cerebellum  to  the  reticular  forma- 
tion. Besides  these  two  sets  of  fibres,  the  restiform  body  contains 
also  the  fibres  from  the  opposite  olivary  body  to  the  oerebellum, 
which  we  have  already  considered. 

The  an tero- lateral  ascending  tract  seems  to  pass  to  the  reticular 
formation,  but  its  fibres  are  most  likely  interrupted  by  the  grey  matter 
of  the  lateral  nucleus.  We  have  seen  that  the  posterior  columns  are 
also  connected  with  the  reticular  formation.  It  is  probable  that 
the  upward  sensory  path  passes,  in  part  at  least  (aud  perhaps 
chiefly),  by  this  structure,  which  can  be  traced  tbrough  the  pous 
into  the  tegmentum  of  the  cms,  in  which  the  sensory  path  certainly 
lies. 

The  fillet  or  lemniscus,  as  we  have  seen,  is  a  layer  of  fibres  that  lies 
between  the  crustal  and  tegmental  portions  of  the  pons,  on  the  anterior 
(ventral)  side  of  the  reticular  formation.  It  extends  through  the  cms 
cerebri,  where,  however,  it  moves  outwards,  and  lies  in  the  outer  part 
of  the  tegmentum.  Tbere  is  still  much  difference  of  opinion  regarding 
the  connections  of  its  fibres,  in  spite  of  tbe  fact  that  these  have  been 
the  subject  of  an  immense  amount  of  recent  investigation.*  It  is  clear, 
however,  it  contains  several  different  sets  of  fibres.  Below,  the  fillet 
arises,  as  already  stated  (p.  34),  in  the  interolivary  layer,  formed  of 
tbe  arciform  fibres  which  proceed  from  the  nuclei  of  the  opposite  pos- 
terior columns,  median  and  external ;  part  of  the  fillet  thus  appears 
to  be  a  continuation  of  tbe  path  of  these  columns,  and  is  conjectured 
by  Spitzka  to  conduct  chiefly  centripetal  impressions  from  the  muscles. 
Many  of  the  fibres,  however,  degenerate  downwards ;  others  seem  to 
degenerate  upwards.  In  a  case  in  which  tbe  fillet  was  destroyed  on 
the  left  side  of  the  pons  by  an  old  hssmorrbage,  Spitzka  traced  the 
descending  degeneration  through  the  interolivary  layer  to  the  opposite 
nuclei  of  the  posterior  columns.  But  in  anotber  case  of  focal  lesion 
an  extensive  ascending  degeneration  of  tbe  same  part  of  tbe  fillet  was 
found  by  Meyer.f  A  few  fibres  also  seem  to  pass  to  tbe  lateral 
column  of  the  cord.  Among  the  different  sets  of  fibres  in  the  fillet 
we  may  distinguish  the  following  upward  connections : — (1)  Many 
fibres  pass  by  the  red  nucleus,  and  are  associated  with  fibres  from 
this  and  from  the  opposite  cerebellar  peduncle,  in  wbat  is  termed  the 
"  lenticular  loop,*'  a  set  of  fibres  wbich,  beneath  the  optic  thalamus, 
turn  outwards  and  pass  transversely  through  the  internal  capsule^  to 

•  The  most  important  recent  wrllangfl  on  tbe  tabjcct  are  those  of  Flecbsig  (*  Plan 
des  Menschlichen  Oehims ') ;  Flechsig  and  Bechterew  (abstract  by  Flecbsig  in  the 
*  Neoxologisches  CentralbUtt,  1885,  p.  856) ;  Monakow  Qh.,  p.  265) ;  Wernicke 
0  Qehimkrankheiten,'  Bd.  i) ;  Spitzka  (*  New  York  Med.  Record,'  1884^  Not.  16— 
18)  I  and  A.  Brace  ('  The  Mid  and  Hind  Brain,'  1882). 

t  'Arch.  f.  Psych.,'  xvii,  p.  489. 
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end  in  the  lenticular  nucleus*  (Fig.  29).  (2)  Some  fibres  pass,  in  the 
pons,  into  the  reticular  formation.  (8)  Some  fibres  go  to  the  posterior 
corpus  quadrigeminum.  Some  of  these  end  below  in  the  superior 
oliTMry  bodj.  (4)  Other  fibres  end  in  a  collection  of  grey  matter 
Ijing  outside  the  junction  of  the  two  corpora  quadrigemina,  the 
**nQcleQS  lemnisci"  of  Flechsig  and  Becbterew.  (5)  Fibres  pass  up 
to  the  posterior  part  of  the  internal  capsule,  and  radiate  with  these 
capsular  fibres  to  the  central  and  parietal  cortex.  Most  of  them  are 
said  to  be  connected  with  the  posterior  median  nucleus.  It  appears 
probable*  howeYer,  that  tbej  degenerate  downwards  (Monakow, 
Spitska). 

The  reticular  formation  contains  numerous  longitudinal  fibres,  the 
downward  connection  of  which,  with  the  lateral  column  and  posterior 
coluiims,  has  been  already  described.  It  also  receives  fibres  fi*om  the 
nMrre-nudei  of  the  pons.  At  the  upper  part  of  the  pons  it  rapidly 
lessens  in  size,  and  many  of  its  fibres  go  to  the  upper  corpus  quadri« 
geminum,t  and  from  this  again  fibres  proceed  to  the  posterior  part  of 
the  internal  capsule  and  tegmental  radiation.  The  fibres  that  do  not 
go  to  the  corpus  quadrigeminum  pass  upwards  to  the  optic  thalamus, 
and  perhaps  to  the  posterior  part  of  the  internal  capsule  and 
tegmental  nuiiation;  a  few  go  to  the  grey  matter  lining  the  third 
Tentricle. 

The  third  group  of  longitudinal  fibres  in  the  tegmental  portion  of 
the  pons  is  that  termed  the  posterior  longitudinal  fibres,  lying  near  the 
posterior  su  if  ace  and  middle  line  (Figs.  24, 29, 89).  This  group  contains 
fibres  of  different  size.  The  finer  are  continuous  below  with  some  of 
those  of  the  anterior  column  of  the  cord,  and  above  pass  to  the 
central  grey  substance  that  lines  the  third  ventricle  (Flechsig).  The 
coarser  fibres  extend  only  from  the  nucleus  of  the  third  and  fourth 
nerves  above  to  the  level  of  the  nucleus  of  the  sixth  below,  perhaps 
also  of  the  seventh,^  and  connect  these  nucleL  Some  of  the  fibres 
decussate,  and  they  no  doubt  subserve  the  complex  associated  action  of 
the  ejeb.iU  muscles,  their  relation  to  which  will  be  considered  later. 

In  the  lower  part  of  the  pons,  above  the  olivary  body,  is  a  small 
body,  with  somewhat  sinuous  outline,  the  superior  olivary  body.  It 
lies  in  the  anterior  part  of  the  tegmentum,  and  its  important  connec- 
tions have  been  traced  by  Bechterew.§  According  to  him,  fibres  pass 
up  from  it  to  the  fillet  and  central  grey  substance  of  the  posterior 
quadrigeminal  bodies ;  other  fibres  pass  to  the  nucleus  of  the  sixth 
nerve,  the  anterior  auditory  nucleus,  the  cerebellum  (roof  nucleus  in 

*  In  a  ciM  of  absence  of  the  ccrebellam,  examined  by  Flecbsig,  the  red  nncleoB 
and  fibres  from  the  superior  cerebellar  peduncle  were  absent,  and  the  fillet  flbree  in 
the  lenticular  loop  were  very  distinct. 

t  A  few  of  these  reticular  fibres,  that  lie  close  to  the  fillet,  are  by  some  authori- 
ties regarded  as  belonging  to  this  structure. 

J  See  Turner  and  Tooth, « Brain/  1892,  and  Mendel,  •  Neur.  Cent./  1887,  p.  687. 

I  '  WraUch/  No.  32, 1885;  'Cent.  f.  Nerveuheilk./  1886,  p.  687. 
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ibe  middle  lobe),  antl  to  tHe  lateral  column  of  the  spinal  cord.     TLi§ 
connection  gnggt^eta  that  the  bodj  bfis  important  central  functiooB^  < 
and  it  may  be  through  it  that  an  auditory  impression  causes  a  lateral 
movement  of  the  eves  and  bead,  the  former  through  the  nucleus  of  < 
the  sixthp  the  latter  through  the  lateral  column  of  the  cord*    The  con-  , 
nection  with  the  cerebellum  niaj  be  one  path  by  which  disease  or 
BtiDQulation  of  the  cerebellum  influences   ocular  movements.      The 
corpora  quadrigemina  are  probably  concerned  in  the  movements  of  the  i 
eyea,  and  the  ibres  from  them  to  the  superior  olivary  body  belong  to 
that  part  of  the  £llet  which,  according  to  Fiechsig,  degenerates  and 
conducts  downwards. 

Beneath  the  corpora  qnadrigemina  the  tegmentum  receives  a  con- 
siderable accession  of  fibres  from  the  passage  into  it  of  the  superior 
cerebellar  peduncle,  the  fibres  of  which  come  chit  fly  from  the  dentate 
nuclena.  They  may  be  connected,  through  this,  with  the  fibres  from 
the  olivary  body,  and  also  witu  the  cortei  of  the  cerebellum.  In  the  , 
tegmentum  these  fibres  cross  the  middle  line,  and  aro  connected  with 
the  opposite  red  nucleus,  which  is  absent,  with  the  fibres  of  this 
peduncle,  in  congenitiil  abaence  of  the  cerebellum  (Fleehaig),  Thus 
the  red  nucleus  may  be  connected  with  the  olivary  body  of  the  same 
side  by  means  of  the  opposite  dentate  nucleus.  Proceeding  upwardi  3 
from  the  red  nucleus,  the  fibies  divide  into  two  groups:  one  passes 
forwards  and  outwards  to  the  lenticular  loop » and  thus  to  the  lenticular 


Fig.  29* — tHsigram  of  a  section  through  the  crut,  Ac,  In  front  of  the  eorp, 
quad,     F '^  *  '         "      *  j-  -     *o  i   .         nt 

rior  lon|3 
tract. 


— IHsigrftm  of  a  section  through  the  crut,  Ac,  In  front  of  the  eorp, 
P  C,  posterior  cocnii)tB«ure ;  Aq,  aqopdoct  of  %lviu»j  P  L»  poste* 

niritudintil  ^brci ;  ni»  thiid  aerve;  L  B,  Luj'g  budyj  OP  T,  oplio 
(Modified  from  Wernicke.) 


nucleus  (Fig,  29) ;  the  other  courses  bacliivards  and  outwards,  partly 
into  the  basal  pait  of  the  optic  thalamus,  partly  into  the  posterior 
part  of  the  internal  capsule  and  tegmeutal  radiation.    Those  fibret 
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ihich  enter  tlie  tbalnmu:!  p^erliapa  merely  pass  through  it  to  the 
ipsule. 

Thus  the  chief  dostination  of  the  tegmentum,  including  the  superior 
oerebelli^  peduncle,  is  twofold — tbe  It* uticuleir  nucleua,  and  the  cortex 
of  the  hemisphere  b?  the  tegmenta!  radiation,  Fibres  go  to  each  of 
these  from  the  fillet  and  the  cerebellar  peduncle,  and  other  fibres  of 
the  fillet,  together  with  tbose  of  the  reticular  formation,  ultimately 
reiM?h  the  tegmontal  rtidiation.  As  before  stated,  the  sensor j  path 
eertaiiily  lies  in  the  tegmental  radiation  where  this  begins  in  tbe  bind- 
reg:ioii  of  the  inUrnal  ca|)sule.  It  is  alao  practioally  certain  that 
forms  of  sensation  from  the  limbs  pass  through  tbe  tegmentum 

the  poDSp  and  it  is  probable  that  the  path  ia   different  for  the 

ferent  forms  of  sensibility.  It  maj  be  assumed  that  no  sensory 
impressions  pass  in  the  larger  diTisioa  of  the  fillet  {which  is  connected 
Above  with  the  lenticular  nucleus)  since  the  fibres  degenerate  down, 
wurds,  nor  hj  tbe  posterior  longitudinal  bundles*  which  are  not  con- 
nected with  tbe  tegmental  radiation*  There  remain,  then,  as  possible 
pAihe  onlj  the  upper  smaller  diTtsion  of  tbe  fillet  and  tbe  iongitudinal 
fibres  of  the  reticular  formation.  It  has  been  conjectured  that  some 
forms  of  sensibility,  e,  g.  risceral  sensibilitj  and  muscular  sensibility » 
may  pass  through  the  cerebellum  and  superior  cerebellar  jieduncles. 
But  the  perceptions  of  posture  atid  movenient  are  very  complex, 
Tht*y  depend  in  part  on  afferent  impression  from  tbe  muscles^  tendons, 
ligaments,  and  jaints,  which  are  perceived  as  sen^jationSf  or  can  be  bo 
peroeived  by  attention.  The  path  of  these  is  probably  through  the 
pons,  and  some  facts  recently  ascertained  suggest  that  they  pass  up 
in  that  part  of  the  reticular  formatiou  and  fillet  which  is  nearest  the 
raphe,*  But  the  perceptions  of  posture  and  movement  are  prol>ably 
also  due  in  considerable  degree  to  tbe  activity  of  the  motL*r  cells  of 
t  '^,  under  the  influence  of  impulses  that  proceed  from  the 

m  *be  of  the  cerebellum,  and  are  d^ue  to  its  activity  under   the 

laflQeace  of  impulses  from  the  muscles,  the  semicircular  canals,  ^c. 
On  this  hypothesis  we  can  understand  the  origin  of  perceptions  of 
posture  and  of  movement  which  are  not  true  sensations  ;  active  states 
of  the  cortical  motor  cells  must  corresi>ond  to  tbe  states  of  the  muscles 
in  passive  as  well  as  in  active  movement  (see  voL  i,  p.  12) »  It  is, 
moreoTer,  noteworthy,  in  connection  with  tbe  passage  of  the  true 
sensory  impulses  by  the  fillet,  tliat  a  connection  of  this  with  the 
middle  lobe  of  the  cerebellum  {by  fibres  of  the  middle  peduncle)  has 
been  lately  described. f 

The  [>08terlor  third  of  the  internal  capsule  contains  not  only  the 
teosory  path  from  the  limbs,  but  also  the  ofitic  path,  and  it  also  con- 
tBins  the  paths  for  tbe  other  special  senses;  those  for  hearing  and 
ta«le  ascend  to  it  from  the  pons  in  the  tegmentum.     How  the  path  for 

•  Senator,  '  A.  f.  Paycb./  xi,  p.  725,  uud  iiv»  p.  663 ;  Goldschetder^  '  Chftr.  Aun./ 
iTi.  1991,  p.  162. 
t  HAf^cbi,  *  Rir.  iper*  di  fren..  &c.,*  169 1. 
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smell  reaches  it  is  at  present  unknown.  This  is  the  ^  sensorj  orost- 
wav  "  of  Charcot,  in  which  a  lesion  causes  hemiansBsthesia,  hemianopifti 
and  loss  of  the  other  special  senses,  all  on  the  side  opposite  to  the  lesion. 

Central  Oanglia. — The  corpns  striatum  and  optic  thalamus  present 
considerable  differences  in  their  connections,  and  these  probablj  indi- 
cate fundamental  differences  in  function,  although  we  are  still  almoet 
entirely  in  the  dark  as  to  the  nature  of  their  function. 

The  grej  matter  of  which  the  optic  thalamuB  is  composed  consists 
of  fine  nerve-cells,  among  which  narrow  tracts  of  fibres  pass.  At  the 
surface  is  a  lajer  of  white  fibres,  the  *'  zonal  stratum*"  and  outside 
this  again  a  verj  thin  layer  o£  gelatinous  grej  matter,  continuous  with 
that  lining  the  third  ventricle  and  surrounding  the  central  canal  of 
the  cord.  It  is  the  union  of  this  layer  on  the  two  thalami  that  con- 
stitutes the  posterior  commissure.  The  posterior  extremity  of  the 
thalamus  is  distinguished  as  the  "  pulvinar,"  and  between  the  extremi- 
ties of  the  two  thalami  lie  the  anterior  corpora  quadrigemina.  The 
grey  matter  of  which  the  thalamus  is  composed  is  divided  by  a  fhin 
stratum  of  white  fibres  (internal  medulUiry  lamina)  Into  an  external  and 
an  internal  nucleus,  and  the  lamina  divides  anteriorly  into  two,  which 
join  the  capsular  layer,  and  with  it  enclose  a  small  anterior  nucleus. 
The  most  important  connections  of  the  thalamus  are  with  the  corteZf 
the  optic  tracts,  and  the  tegmentum  of  the  cms.  It  is  connected  with 
all  parts  of  the  cortex  by  fibres  that  pass  from  it  to  the  internal  cap- 
sule and  corona  radiata,  of  which  they  form  a  largo  part.  They  pass 
to  all  parts  of  the  cortex ;  those  from  the  pulvinar  go  to  the  occipital 
lobe,  and  constitute  part  of  the  "  optic  radiation  "  of  Gratiolet.  It  ia 
probable  that  most  of  these  fibres  conduct  from  the  thalamus ;  never- 
theless some  fibres  from  the  central  convolutions  to  the  thalamus  have 
been  found  to  degenerate  downwards.*  Fibres  also  pass  between  the 
thalamus  and  lenticular  nucleus,  but  we  do  not  know  whether  they 
end  in  the  lenticular  nucleus,  or  merely  pass  through  it  to  the  cortex. 

The  connection  of  the  thalamus  and  optic  tract  will  be  described  in 
the  account  of  the  latter.  The  chief  downward  connection  of  the 
thalamus  is  with  the  tegmentum.  This  may  be  said  to  end  beneath 
the  posterior  part  of  the  thalamus,  in  what  has  been  termed  the 
"  subthalamic  region,"  in  which  are  certain  collections  of  grey  matter. 
Many  fibres  pass  to  the  thalamus  from  the  superior  cerebellar 
peduncle,  going  through  the  red  nucleus.  The  extent  of  the  connec- 
tion of  the  thalamus  with  the  fillet  and  the  reticular  formation  is  a 
subject  on  which  there  is  much  difference  of  opinion.  Wernicke  finds 
the  chief  origin  of  the  fillet  in  the  thalamus,  while  Flechsig  could  trace 
no  connection  between  them. 

Corpus  Striatum. — ^The  caudate  nucleus  is  more  uniform  in  structure 
than  is  the  lenticular  nucleus.  In  the  latter  two  narrow  laminso  of 
white  fibres,  almost  vertical  in  direction,  divide  the  grey  substance 
•  Mannkopf,  <  Zeitsch.  f.  kl.  Med.,'  1884»  Bd.  vii.  Sup. 
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Fig*  30. — Diagnun  nf  a  tmusverse  scftiOH  of 
the  loaticiilttr  nucleui  itod  internal  capsule. 
I,  n«  illj  indiento  the  three  parU  of  tlifs 
tincleasj  ANT.  COM.,  section  of  the  bundle 
of  fit)ri<9  nf  the  ^^nterior  oommiftsure  to  the 
temp'jro  ipheuiyiiUl  loLe. 


Qto  three  «one8.  intior,  middle,  and  oiater  (Fig.  29)*  In  consequence 
of  tba  sba{>e  of  the  uucleua,  the  outer  2006  is  tbe  most  extensive^  bott 
in  ihm  &ntero-po3terior  and  Tertieal  dt  recti  on  ;  and  it  is  also  darker  in 

,  Hot  thmii  the  other  parts.  Eicb  part  of  the  corpus  striatum  consists  of 
nerre-oelbtlargennd  small,  and 
iuterUxsiDg  fibres.  The  fibres 
ttre  far  wore  numerous  in  the 
lenticular  tlian  ju  tbe  caudate 
nucleus ;  but  it  is  probable 
that    liiaay  of    these    nierelj 

I'pMS  through  the  former,  while 

\thm  fibres  that  enter  tbe  cau- 

^jdmte  nucleus  are  connected  with 
itM  oeUs.  Moreover  tbe  outer 
part  of  the  lenticular  nucleus 
artuiLUj  blends  with  the  can- 
date  nucletxa  in  front  by  tracts 
of  grey  matter  wbich  pass 
through  the  interunl  capsule. 
To  the  outer  side  of  the  leu- 
ticular  nucleus  is  the  white 
layer  of    the   •*  external  cap- 

•ule/*  and  the  grey  lamina  of  the  *' clanstrum.'*  According  ta 
Kowalewsky*  all  three  limbs  of  the  lenticular  nucleus  receive  fibre§ 
from  the  internal  capsule  and  corona  radiata,  while  tbe  external  cap- 
iular  fibres  are  connected  with  some  if  not  all  those  limba.  Further, 
all  these  limbs  are  connected  with  each  other,  and  ho  regards  the 
lenticular  and  caudate  nuclei  as  to^etber  forming  one  ganglion^ 
divided  into  two  bv  tbe  internal  capsule. 

It  is  doubtful  whether  tbe  corpus  striatum  has  any  connection  with 
the  cortex,  and  tbe  old  hypothesis  that  its  cells  interrupt  tbe  fibres 
which  conduct  motor  impulses  seems  to  be  altogether  wrong.  Mey- 
Dert  thonght  that  many  fibres  pass  from  the  caudate  nucleus  to  the 
cortex;  but  the  reseavobe3  of  Wernicke  and  others  make  tbis  connec- 
tion very  doubtful.  It  is  extremely  diffimlt  to  ascertain  whether  the 
lenticular  nucleus  is  connected  with  tbe  cortex,  on  account  of  the 
camber  of  fibi-es  that  pass  through  it  and  do  not  end  in  It*  Fibres, 
hc/wefttf  pass  from  tbe  caudate  nucleus  to  the  internal  capsule,  and 
oilien  pass  to  the  cms  through  tbe  lenticular  nucleus.  These  caudate 
fibres  eeem  to  end,  as  we  have  seen,  in  the  pons,  and  to  be  con* 
neeted,  through  the  pontine  grey  matter,  with  the  fibres  of  the  middle 

rfitrebellar  peduncles.  The  lenticular  nucleus  differs  from  tbe  caudate 
nueleus  in  being  extensively  connected  with  the  tegmentum  of  the 
cms  cerebri  by  many  fibres,  and  especiully  by  those  of  the  lenticular 

.  lt>op*      It  is  also  connected  in  a  similar  manner  with  the  superior 
osfsbeUar  peduncle*    Tbe  connection  of  the  corpus  striatum  with  tbe 
•  •  K.  Akad.  dcr  VVUscuscb,*  18S2. 
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cerebellum  is  tlius  rerj  considerable.  When  the  cerebellum  is  absent, 
the  corpus  striatum  is  reduced  to  a  third  of  its  normal  sise.  Flechsig 
and  Wernicke  consider  that  it  must  be  regarded  as  a  central  organ, 
analogous  to  the  cortex.  The  latter  has  also  pointed  out  that — the 
lenticular  nucleus  being  continuous  with  the  grej  matter  of  the 
anterior  perforated  spot,  and  this  being  continuous  with  the  oortez — 
the  grej  matter  of  the  corpus  striatum  maj  even  be  conceiTod  to  be 
homologous  with  that  of  the  cortex.  The  "  amygdala  "  of  the  temporo- 
sphenoidal  lobe  is  an  instance  of  the  dcTelopment  of  the  cortical  grej 
matter  into  the  white  substance  to  such  an  extent  as  to  appear, 
in  some  sections,  as  if  it  were  a  central  mass. 

The  Corpora  quadrigemina  are  masses  of  grej  matter  mingled  with 
fibres,  which  lie  over  the  aqueduct  of  Sylvius  and  the  tegmentum 
of  the  cms  cerebrL  A  process  or  '*  brachium  "  extends  forward  from 
each,  and  contains  white  fibres,  which  proceed  from  a  superficial 
lajer  immediatelj  beneath  the  convex  surface.  The  process  from 
the  anterior  tubercle  sends  fibres  to  the  external  geniculate  bod j,  and, 
bj  the  posterior  portion  of  the  internal  capsule,  to  the  tegmental  or 
optic  radiation.  That  of  the  posterior  tubercle  goes  to  the  internal 
geniculate  body,  and  is  thus  connected,  according  to  Von  Gudden,  with 
the  commissural  fibres  of  the  optic  tract,  which  at  the  optic  chiasma 
turn  back,  along  the  opposite  optic  tract,  to  the  opposite  internal 
geniculate  body  and  corpora  quadrigemina. 

The  quadrigeminal  bodies  receive  many  fibres  from  the  teg- 
mentum, chiefly  from  the  reticulate  formation,  and,  according  to  some 
authorities,  from  the  fillet.  From  the  grey  matter  of  the  corpora 
quadrigemina  fibres  pass  directly  to  the  subjacent  nucleus  of  the  third 
nerves  (Meynert). 

We  have  no  direct  evidence  of  the  function  of  these  ganglia.  The 
results  of  experiment  are  difficult  to  interpret,  and  these  bodies 
appear  to  have  a  higher  relative  importance  in  animals.  In  man  thej 
are  scarcelj  ever  the  seat  of  isolated  disease.  It  is  not  probable  that 
they  are  directly  concerned  in  the  function  of  vision.  Stimulation  of 
either  the  anterior  or  posterior  causes  dilatation  of  the  pupils,  first  of 
that  on  the  side  opposite  to  the  tubercle  stimulated ;  while  further 
stimulation  causes  tonic  and  tetanic  spasm,  ending  in  opisthotonos, 
and  stimulation  of  the  posterior  causes  the  animal  to  cry  out  (Feirier 
and  others).  The  relation  to  the  optic  nerve  and  oculo-motor  nuclei, 
and  likewise  some  of  the  results  of  experiment,  strongly  suggest  that 
these  l)odies  are  concerned  in  the  adjustment  of  ocular  movements  to 
visual  impressions.  The  spasm  produced  by  their  stimulation  must 
be  of  reflex  origin,  and  suggests  important  connections;  but  of  the 
nature  of  these  we  have  at  present  no  evidence. 
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Obioxit  of  thb  Crawtal  Kbrvbs. 

The  surface  Rttachmenfc  of  the  cranial  iK^rpes  is  too  well  Imown  to 

'  Beed  repetition  here.     Their  relative  position  is  ahown  in  the  accom- 

LpazLjing  figure  (Fig.  31) ,  and  is  of  considerable  importance  because  it 
determines  the  grouping  of  nerve  palsies  in  diseases  of  the  base  of  the 

'  brain.  The  nerves  that  arise  nearest  the  middle  line,  and  are  there* 
fore  most  readily  affected  on  both  ^ides  bv  a  single  lesion*  are  the 
third  nerves.  The  two  sixth  nerves  are  also  near  together,  and  so  are 
the  two  hypoglossal  nerves^  but  the  latter  are  seldom  both  affected  by 
diseaae  ouUide  the  medulla  because  each  passes  outwards,  and  they 
are  separated  by  the  prominent  anterior  pyramids.  The  two  siitb 
nerves  suflfer,  on  the  other  hand,  with  great  frequency!  because  they 
have  a  long  course,  not  far 

I  apart,  over  the  most  pro- 
minent part  of  the  pons, 
and  they  are  reiidily  af- 
fected by  distant  pressure. 
The  nerves  that  are  farthest 

'  apart,  and  are  least  fre- 
quently damaged  tojjether 
by  a  basal  lesion,  are  tiie 
two  fifth  nerves. 

With  regard  to  the  rela- 
tive position  of  the  nerves, 
the  6fth  occupies  a  com- 
pam  lively  isohited  posi- 
tion at  its  surface  attach- 
ment: the  siith  nerve  is 
the  nearest,  and  is  most 
frequently  associated  with 
it  in  paralysis.  A^  the 
fifth  nerve  enters  the  dura 

I  mater  the  third  and  fourth 
fierves  are  also  neur  it 
(Fig.  32).  The  contiguity 
of  the  facial  and  auditory* 
and  abo  that  of  the  glosso- 
pharyngeal* vagus,  and 
spinal  accessory^  are  well 

known.  It  should  1^  especially  noted  that  the  hypoglossal  passes 
outwards  close  to  the  spinal  accessary,  and  hence  these  two  nerves 
not  unfrequently  suffer  together,  and  palsy  of  the  tongue  U  then 

p conjoined  with  that  of  the  vocal  curd  on  the  same  side. 

The  deep  origin  of  tliese  nerves  (with  the  eiception  of  the  first  two) 
it  from  a  series  of  tracts  of  grey  matttr  which  are  situated  in  front  of 


Fig.  31. — Origin  of  fclie  rmmnl  nervet  (tndieated 
by  the  roauin  nutnernls).  Th,  thalamnt;  t  o« 
tu1>er  cmereum;  h,  pitai<»rjr  body  (**hypo* 
phjs<s  cerebri  **) ;  P.  peduncle  j  P  V,  pom 
Varolii  i  a,  corporm  albican  tin ;  Ce,  cerebfllluw  ; 
pn.  Aittenor  pyramid;  o^ olivary  body.  (After 
Heok.) 
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the  central  cavity  of  the  mesencephalon,  and  extend  from  the  lerel 
of  the  anterior  corpora  qu  iJrigemiun  above  to  that  of  the  decussation 
of  the  pjiamiils  below.  Above  and  below,  these  tracts  lie  near  the 
middle  line,  but  beneath  the  floor  of  the  fourth  Tentricle  the^  exteud 
almost  from  one  side  of  the  floor  to  the  other.  Most  of  the  nuclei 
are  situated  bt"tw»'en  the  retirular  for  mat  ion  and  the  floor  of  the 
Teatricle,  but  soma  lie  on  the  ouler  bide  of  the  reticular  foroiation. 
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Fio.  32. — Bftxe  of  the  tkall,  showing  tbe  relative  potltiotia  of  tbe  nerve*  | 
Xli)  as  they  enter  tlie  dura  itmUT*  Mrhicb  ha*  beon  rpmovi?d  on  the  i  _ 
iide  from  the  GMSieriaa  g-angUon,  V*  i  f  c  b,  cut  edge  of  f alx  cercbeOi ;   H, 
pcdlele  of  pitiutary  body  or  hypoplivsia  lercbri;  T,  c«it  edge  of  tcutoriimi, 
(After  Henl«.) 

It  is  probable  that  the  upward  path  from  those  nuclei  that  are  aenatry 
in  function  liea  in  the  reticular  formation,  while  that  from  the  brain 
to  the  motor  nuclei  runs  ehieflj  with  the  pyriimidal  tracts,  at  we 
have  already  seen.  The  tracts  of  grej  mutter  which  eonstitute  these 
nuclei  are,  for  the  most  part,  of  small  transverse  sectional  area,  but 
of  considerable  length, 

IhehypoglosBal  imdeus  (Figs,  28,  34,  35)  is  situated  dose  to  the 
middle  line,  and  eitends  from   just  above  the  decussation  of  the 
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pjramicls  to  the  calamus  scriptorius  of  the  fourth  yentricle,  at  the 
point  of  which  it  lies  beneath  the  promioence  that  adjoins  the  raphe. 
Below,  it  is  situated  in  front  of  the  central  canal.  The  nerve-fibres 
pass  from  it  through  the  inner  part  of  the  reticular  formation  and 
ohTarj  bod  J,  and  then  curve  outwards  between  the  latter  and  the 
anterior  pyramid.  Besides  the  chief  hypoglossal  nucleus  there  is  also 
the  small-celled  nucleus  of  Roller,  nucleus  centralis,  which  lies  ventrally 
to  the  chief  nucleus  and  surrounds  its  root-buudles.  There  are  also 
some  large  cells  Ijiog  among  the  roots  of  the  nerve  and  probably 
reinforcing  them,  constituting  the  so-oalled  nucleus  aecessorius  of 
Duval.  The  nuclear  origin  of  the 
fibres  for  the  palate  and  vocal 
cords  running  in  the  spinal  acces- 
sory nerve  may  possibly  be  in  the 
lower  part  of  the  hypoglossal  *  nn- 
deus.* 

Accessory^  vagus,  and  glosso-pho' 
rjfngeoL — ^A  group  of  nerve-cells  be- 
hind the  hvpoglossal  nucleus,  and 
behind  the  level  of  the  canal,  is  the 
lower  part  of  the  nucleus  of  the 
ffrtnoi  accessary  nervef  (Fig.  28,  sp. 
«.  n«.),  and  from  it  the  fibres  course 
outwsjrds  (8p.  A)  through  the  lateral 
part  of  the  medulla.  As  the  canal 
opens  out  into  the  fourth  ventricle, 
this  nucleus  passes  to  the  outer 
tide  of  the  hypoglossal,  and  the 
fibres  pass  forwards  between  the  reti- 
cular formation  and  the  restiform 
body.  The  nucleus  is  the  lowest  part 
of  a  tract  of  grey  matter,  the  upper 
part  of  which  lies  beneath  the  floor 
(at  the  **ala  cinerea")  outside  the 
eminentia  teres,  and  gives  origin, 
above  the  upper  fibres  of  the  spinal 
accessory,  to  the  fibres  of  the  pneumo- 
gastric,  and  then  to  those  of  the  glosso- 
pharyngeal. The  filaments  of  origin 
of  these  nerves  form  a  continuous 
series,  and  it  is  scarcely  possible  to 
say  where  one  ends  and  another  begins.  They  all  have  a  similar 
course  tc  the  surface,  emerging  beside  the  prominence  of  the  resti- 

•  Loekhart  aarVe,  •  Phil.  Trans.,*  186a 

t  The  lower  fibret  of  the  nerve  arige,  not  from  the  ipinal  aoceworj  nncleiit,  but 
from  the  anterior  ooma  of  the  upper  cervical  cord.  These  fibres  supply  the  muscles 
of  the  neck. 


Fio.  88.— Diagram  of  the  relative 
position  of  the  nerve  naclei  beneath 
the  floor  of  the  fourth  ventricle. 
Ill,  third  nerve  nucleus;  IV, 
fourth;  V  s,  middle  sensory  nu- 
cleus  of  the  fifth;  V  m,  motor 
nucleus  of  fifth;  VI,  sixth;  F, 
facial ;  Au,  auditory ;  H,  hypo- 
glossal ;  V  a,  vago-accessorial  nu- 
cleus, the  upper  part  giving  origin 
to  the  pneumogastric,  the  lower 
to  the  highest  fibres  of  the  spinal 
accessory.  Where  one  nucleus  liee 
beneath  another  its  outline  it  in- 
dicated by  a  dotted  line. 
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form  bodvj  and  all  paaa  through  a  group  of  longituiBiDal  fibres,  more 
or  Idas  o?al  in  traasverau  SLCtion,  the  ase<jnJing  root  of  the  fifth 
cerfe  (Fig.  34,   V  use).     Ao  other  nerve-roots   pass  through  tliii 
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FiO«  8i* — Orip!D  of  pueomopiatric,    Hy,  hypO|r1ou&l  nocleua  j  Pniar,  chief  midfo* 
of  pn euro ogus trie  ;  An,  i  e,  lowest  pn rt  of  intiTtifil  mrid  (so-CHlled)  exterual  anditory 
nuclei  j  V  asc,  asectidln^  root  of  fifth  j  X,  nncleus  of  uiiktiowti  ftinction  in  frout  c^ 
reticular  fornrntion  (itET.  JOEIC.)]  r,  ^brei  passing  forwards  from  the  neighbour*  ] 
liood  of  the  vug&\  niicle^ti.  } 

Fm,  85. — DiHgTiitii  of  half- sect  ion  of  pons  at  the  level  of  th©gIo>  so -pharyngeal  J 
nuLleui,  QLFk^i  M$,  hypoglossal  nacleus*    The  other  letteriug  ia  the  eame  aa  iji| 

Fig,a4, 

hmidle.    It  may  be  noted  that  the  fibres  of  the  ipiaal  access oiy  which  ■ 
anse  from  the  medulla  are  those  that  iDDervate  the  mu aides  of  ti 
larynx,  and  are  thus  associated  in  origin  with  the  fit  ires  of  the  greftt 
respiratory  nerve,  the  vagus. 

Moreover,  id  this  relation,  another  connection  of  these  nerves  is 
important.  To  the  outer  aide  of  these  nuclei p  and  of  the  fibres  pro- 
ceeding from  them,  is  another  bundle  of  longitudinal  fibres,  rounded 
in  section  and  small  in  size.  It  is  the  "  slender  column  "  of  Lockhart 
Clarke  (Fig.  34).  It  extends  upwards  as  high  as  the  highest  part  of 
the  glos so  pharyngeal  nucleus,  wliile  downwards  it  jmsses  into  the 
deep  part  of  the  lateral  rolunm  of  the  cord  j  its  fibres  have  been 
traced  as  far  as  the  middle  of  the  cervical  enlargement,  and  may 
extend  lower  still.  Some  fibres  of  the  glos  so -pharyngeal,  pneumo* 
gastric,  and  sjdnal  accessory  nerves  pass  into  it,  or  rather  arise  from 
it,  and  hence  it  has  been  termed  their  ascending  root,  or  the  ascend- 
ing root  of  the  glosso-pharvngeal*  It  is  su imposed  to  be  connected 
with  the  process  of  respiration,  to  which  the  spinal  accessory  and 
vagus  have  such  important  relations.  Hence  Xrause  termed  it  the 
•  «■  Common  SM;cndh)g  r<K)t  of  th«  lateral  mixed  syi-tcm  "  by  Meyucrt* 


STBUOTCJBB   AND   FUNCTIONS.  47 

^  respiratory  column."  Diyision  of  it  on  botb  sides  is  said  to  arrest 
all  movemeots  of  respiratioD.* 

The  nucleus  of  the  pneumogastrie  and  glosso -pharyngeal  nerves  is 
thus  a  tract  of  grey  matter  wbicb  lies  beneath  the  outer  half  of  the 
floor  of  the  fourth  ventricle,  having  the  hjpoglossal  nucleus  on  the 
inner  side,  and,  on  the  outer  side,  the  restiform  bodj  below  (where  the 
pneumogastrie  arises,  Fig.  84),  and  the  lower  part  of  the  auditory  nuclei 
above  (where  it  gives  origin  to  the  glosso- pharyngeal,  Fig.  35).  Some 
fibres  arise  from  groups  of  large  nerve-cells  in  the  deeper  part  of  this 
tract,  and  these  are  probably  the  motor  fibres  of  the  nerves ;  such  cells 
are  especially  conspicuous  in  the  glosso-pharjngeal  portion  (Fig.  85). 
Other  fibres  arise  from  smaller  nerve-cells  in  the  more  supei-ficial  grey 
part  of  the  nucleus.  Some  fibres  seem  to  come  from  the  '*  slender 
column,"  as  already  stated,  and  others  have  been  traced  inwards  to  the 
raphe.  According  to  Meynert,  sdme  fibres  of  the  pneumogastrie  pass 
to  the  cerebellum;  the  gastric  functions  of  the  nerve  are  readily 
deranged  by  disturbance  of  the  equilibration,  as  in  the  vomiting  of 
vertigo.  lastly,  from  the  neighbourhood  of  thin  nucleus,  where  the 
nerve  enters  it,  fibres  pass  forward  towards  the  deep  part  of  the  teg- 
mentum (xx.  Figs.  84  and  85).  These  have  been  thought  to  arise 
from  a  small  collection  of  large  nerve-cells  (X),  but  most  of  thorn 
certainly  pass  by  this  nucleus f  to  nerve-cells  near  the  surface. 

The  deep  origin  of  the  auditory  nerve  is  still  involved  in  some 
uncertainty.  Its  attachment  to  the  medulla  (at  the  junction  of  this 
with  the  pons)  is  by  two  roots,  one  of  which  (Fig.  37)  winds  round 
the  restiform  bodv  (inferior  cerebellar  peduncle),  while  the  other 
(Fig.  36)  passes  into  the  substance  of  the  medulla.  The  former  is 
termed  the  superficial  (or  outer)  root,  and  the  latter  the  deep  (or 
inner)  root.  The  former  is  a  little  posterior  to  the  latter,  so  that  the 
two  are  not  shown  in  the  same  section  ;  the  lowest  superficial  fibres 
are  on  a  level  with  the  glosso-pharyngeal  nucleus  (Fig.  85),  but  the 
nuclei  of  the  auditory  nerve  extend  still  lower  in  the  medulla,  as  far 
as  the  middle  of  the  vagal  nucleus  (Fig.  84).  The  outer  or  super- 
ficial root  contains  fibres,  continuous  with  those  of  the  cochlear  part 
of  the  auditory  nerve,  and,  in  coursing  round  the  medulla,  contains 
some  grey  matter  mingled  with  its  fibres.  Some  of  the  fibres  are 
continuous  with  those  of  the  auditory  stria,  which  seem  to  pass  to  the 

*  Gierke.  At  the  same  time  the  division  of  this  tract  without  injury  to  adjacent 
■fcrnctaros,  on  a  livings  animal,  is  manifestly  impossible.  The  connection  with  the 
TEgus  has  been  described  by  almost  all  investigator!,  but  has  been  contested 
by  Spitska  (<New  York  Med.  Uecord,'  1884). 

t  The  nucleus  has  been  termed  the  '*  anterior  nucleus  "  of  these  nerves  by  some, 
by  others  the  "  nucleus  ambiguus."  It  is  not  certain  that  the  fibres  that  go  towards 
it  are  root-fibres.  I  believe  they  are  connected  with  scattered  nerve-cells  which  lie 
among  the  arciform  fibres,  between  the  ascending  root  of  the  fifth,  and  the  olivary 
bodj.  I  have  many  times  traced  the  fibres  to  this  part,  and  observed  that  these  cells 
icad  a  process  in  the  direction  of  these  fibres.  The  nucleus  X  is  not,  as  might  be 
imagined  from  its  position,  continuous  with  that  of  the  facial  nerve. 
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midiJIe  line  ami  oppoBite  side  of  the  medulla.*     Manj  of  the  fibres 
end  in  a  thick  tract  of  grejr  matter,  which  occapu's  the  incer  two 

thirds  of  the  floor  of  the  fourth 
Teiitricleatthia  lere],  the  **  inner 
auditorj  nucleus  "  {Au.  i.  Figs. 
34  — 37j,  which  is  commonly 
known  as  the  chief  nucleus  of 
the  nerve.  Outside  this  is  a 
smaller  area  containing  manj 
groups  of  longitudinal  fibres^ 
which  is  commonlj  known  as 
the  **  external  auditoiy  nucleus  " 
(An.  e),  or  Belter's  nucleus  (see 
foot-note)  ;  to  it  some  fibres  of 
the  superficinl  root  seem  to  go, 
but  it  is  probable  that  thej 
merely  pass  through  it,  and 
that  its  chief  connection  is  with 
the  inner  or  deep  root,t  As 
the  nerve  courses  round  the 
medulla  many  fibres  curve  in- 
wards into  the  restiform  l)ody ; 
some  may  change  their  direc* 
tion  and  join  the  restiform  fibres, 
but  others  appear  to  jmss  trans- 
versely through  the  restiform 
bodvp  and  to  be  continuous  with 
the  transverse  fibres  of  the  teg- 
mental! portion  of  the  pons. 
What  their  destination  is  we 
do  not  know.  Meynert  thinks 
tbat  they  may  pass  to  the  oppo- 
site  restiform  body  and  the 
cerebellum. 

The  deep  root  (Fig.  86)  is  con- 
tinuous with  the  vestibular  part 
of  the  auditory  nerve,  and  p^ssea  inwards  and  upwards,  on  the  inner 
side  of  the  restiform  body,  at  tbe  levtsl  of  the  lowest  fibres  of  the  pons. 
It  goes  to  the  external  auditoiy  nucleus  above  described.  But  many 
fibres  curve  outwards  into  the  restiform  body  and  pass  towards  the 
middle  lobe  of  the  cerebellum.    These  are  probably  the  fibres  that 

*  Their  coQuection  with  the  nerve  it  doQl»t6d  bj  BecUterew*    See  'Near,  Cent,/ 

t  Mon»itow  foond  it  atrophied  aftpr  hemisection  of  the  bwer  part  of  the  medulla 
(*  Arch.  f.  Ptych.,*  Bd,  xiv).  See  alao,  on  thin  lubject,  Onafrowki  (ih.,  Bd.  ivi), 
Thie  nuclem  hai  heen  also  termed  "  Deiter's  nucleus/'  us  mn  indifferent  dostgnalion^ 
but  the  ciama  has  not  oome  into  general  use,  uadlt  is  marked  Am^  §  in  the  diAgramiy 
In  aecorth&nou  with  prevailiuf  uaa^e. 
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Flo.  87. 

yios.  86  and  37. — Origin  of  auditory  nerve. 
Fig.  3G  ahowi  the  origin  of  the  dt*ep 
(Au.  d.).  Fig.  87  of  the  luperficial  root* 
Au,  a,  t»  and  §,  anterior*  iLiUrtial,  and  ao* 
called  external  nncki  j  Va.  ascending  root 
of  flftli  J  Fa,  oneU-ni  of  facial  iicrire  j 
A  P.  anterior  pyramid  j  Tr  Fuua»  traui* 
Terse  fibres  of  pons. 
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eome  from  tlie  setnTcirciilar  canali,  atid  «iiliserve,  not  auditory  sensa* 
tionB,  but  impress  ions  from  tlie  canals  determined  by  the  position 
and  moTement  of  the  body.  A  few  fibres  may  reach  the  "internal 
auditory  nucleus/'  while  others  turn  outwards  before  reaching  the 
restiform  body  to  an  important  collection  of  grey  matter  which  lies 
in  front  of  the  latter,  the  **  anterior  or  accessory  auditory  nucleus  " 
(Au  a,  Pig.  36).  Lower  dowu,  this  nucleus  lies  in  the  angle  between 
the  two  roots  of  the  nerve^  and  (together  with  the  cells  in  the  outer 
diTision  of  the  nerTe)  seems  to  give  rise  to  a  considenible  number  of 
the  fibres  of  the  nerre.* 

Of  the  auditory  path  to  the  hemisphere  we  know  only  that  it  passes 
by  the  posterior  part  of  the  internal  capsule.  It  probably  passes  in 
the  most  superficial  layer  of  the  tegmentum  of  the  crus.f  Mejnert 
thinks  that  it  passes  through  the  cerebellum,  and  not  through  the  pons ; 
Mudt  improbable  as  this  may  seem,  it  cannot  be  said  that  we  have  any 
facts  %t  present  inconsistent  with  the  hypothesis.  The  central  connec- 
tions of  the  accessory  nucleus  are  numerous,  and  include  oue  with 
the  cerebellum  i  their  meaning  is  too  uncertain  to  make  it  worth  while 
to  describe  them,|  The  cbief  connection  is  probably  with  the 
tegmeutal  region,  possibly  with  the  opposite  flocculus.  The  functions 
of  the  atiditory  nerre  are  very  closely  connected  with  those  of  other 
cranial  nerves,  more  so  indeed  than  we  can  readily  perceive*  and  the 
eonnections  are  of  great  physiological  importance. 

Above  the  auditory  strisB  the  most  prominent  part  of  the  eminentia 
teres  marks  the  position  of  the  nucleus  of  the  sixth  nerve  (Fig,  38),  to 
wbich  the  fibres  pass  through  the  inner  part  of  the  reticular  formation. 
They  enter  the  nucleus  on  its  inner  side-  The  fibres  of  the  facial  neiv9 
pass  outside  the  reticular  formation  to  the  neighbourhood  of  the  sixth 
nucleus*  where  they  form  a  loop  and  turn  downwards,  most  of  them 
in  ft  compact  bundle  around  the  upper  extremity  of  the  nucleus,  but 
some  through  tbe  nucleus  itself*  They  then  radiate  downwards* 
forwards*  and  outwards  to  a  column  of  nerve-cells  (Fa.  Figs.  36,  37)* 
which  lies  above  tbe  outer  part  of  the  fillet,  near  the  grey  tract 
known  as  the  "  superior  olivary  body/'  supposed  to  be  related  to  the 
oonj agate  rotation  of  the  head  and  eyes,  an  opinion  supported  by  the 
entrance  of  fibres  into  it  from  the  sixth  nucleus.  There  is  also  a 
very  dose  physiological  connection  between  the  uiuscles  of  the  lip  and 
tongtiCr  and  the  facial  nucleus  extends  down  almost  to  the  level  of 
ib6  hypoglossui  nucleus*  although  the  two  are  some  distance  apart* 

*  So  tluU  it  hnM  been  regit rded  u  the  ehlGf  miditory  nncleni,  although  bj  ftnme  it 
!■  looked  apon  aa  ktiftlogoui  ta  a  ipiiuil  gungUon.  But  Heciiierew  trmce«  mHiiy  fibree 
of  ihii  root  to  tbe  grey  matter  in  tbe  kternl  wall  of  tbe  fourth  ventriclc^to  wb»t 
baa  been  tcrmod  the  "■  mgiilmr  tiucleun,"  ikDd  bus  aUo  been  uitiiied  &fter  him  ('  Nenr. 
Cent./  1887>. 

f  8e«  a  oaee  published  by  Tnei,  *  L&ncet/  M&reb  15th,  1879,  in  which  biUtenl  dcuf- 
aMS  WIS  eaneed  by  ft  tumour  of  the  corpora  quftdrigeininA,  d&magiog  the  tuperfictrtJ 
lijiy  »f  the  tegmentuio  on  escb  tide. 

{  8«e  Ba^Qeky,  'Near,  Ceut^'  1889;  Flechiig,  ib„  1800. 
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aud  we  do  not  kn  i^w  whctliHr  the  ooonectioa  betweeu  the  li[»«  and  ton^ul 
is  subaerved  bj  fibre  a  that  [jaas  between  the  two  nuclei,  or  whether  (a« 
ispoaaible)  the  nerve-fibres  for  the  lipi  actually  arise  from  the  hjpo- 

FA  C  1  A  I. 
tlVl*_t£^*        D»*t^P"^*^         Loop 


\ 


Fi».  38. — Tniiii verse  tection  of  the  pons  fit  the  level  of  thw  tiaclei  of  the  akth 
nervw  (VI)  j  bbt.  toeii,,  reticular  for miition;  Vmi  motor  aucleyi  of  fifth 
nerve  i  Vdf  its  ascending  root  seen  m  ■cctioii ;  bfp.  ol.»  superior  olivary  body. 

gloBsal  nucleus.  Mauy  of  the  fibres  of  the  facia!  nerve ^  tumiug  down- 
wards at  the  loop,  have  a  longitodiaal  course  m  the  inner  part  of  the 
reticnkr  formation,  and  may  readily  reach  the  hypoglostitil  nucleus,* 

Si  m  ilarly  it  has  beeu  au  eeestcd 

POST   LONO>  .1       .    ^i         /;,  ^        ^,         e       ^   y 

that  the  fibres  in  the  facial  sup- 
plying the  orbicularis  palpe- 
brarnm,  frontalis^  and  corm- 
gator  aupercilii  are  derived  from 
the  nucleus  of  the  third  nerve^ 
aud  reach  the  facial  hy  way  of 
the  posterior  longitudinal  bun- 
-^^**^  '  -  =U.i-L4. ,    .v."5ij^&>:  •'.''     dle8.t    But  for  evideucti  of  these 

hypotheses    we    have    still    to 
wait. 

The  origin  of  the  fifth  nerve 
(Mg.  39)  is  very  extensive,  its 
deep  connection  reaching  from 
the  level  of  the  anterior  qnadrigeminal  tubercle  to  the  lowest  part  of 
•  The  doseness  of  the  central  relation  between  the  lips  and  tongue  is  shown  both 
hj  their  ilmaltaneDUs  affection  in  iliaeft«e»  such  oa  labio-gloual  paralysis,  and  by  th« 
faet  tbat  the  traus verse  flbrea  of  the  tongue  and  the  orbicularis  oria  eau  only  coatract 
together, 
t  See  Mendel,  'Neur.  Cent./  1887,  and  Tooth  and  Tamer,  'Brain/  1891. 
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-Origin  of  fifth  nerves. 


V  mot. 


motor  nucleus f   Fate,  ascending  rooU 
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tKe  aediilla*  This  is  Dot  surprising  when  we  reflect  that  this  nerve 
representf  the  sensory  roots  of  all  the  motor  cranial  nenred,  from  the 
third  to  the  hjpoglossiiL  The  two  parts  of  the  nerre  pafia  backwar<l8 
Mid  inwmrrls  through  the  outer  part  of  the  pons»  or  rather  through 
Lha  inner  part  of  the  middle  peduncle  of  the  cerebellum.  The  8maUer« 
motor  rocit  is  a  little  higher  up  than  the  other.  The  sensorj  root 
riftfllies  the  outer  part  of  the  tegmentum,  beneath  the  outer  edge  of 
the  floor  of  the  fourth  veulricle,  and  thore  some  of  ita  fibres  terminate 
in  small  collections  of  grej  matter,  which  are  collectivelj  termed  the 
iiiii2^  nueieug,  or  '*  chief  nucleus/'  It  is  certainlj  not  the  chief 
origin  of  the  nerve,  for  bj  far  the  largest  number  of  the  fibres  turn 
MHownwards  &nd  descend  the  pt>ns  and  medulla.,  as  a  compact  collection 
^BHbiiDdlee»  Ijing  in  the  same  rt^lative  position,  on  the  outer  side  of 
[  the  te^m^^utnm.  This  is  termed  the  <ueendin^  root^  bat,  to  avoid 
HKBmbigiiitj,  may  be  better  called  the  lo^oet  root  It  is  a  conspicuoui 
^fpbject  in  all  sections,  and  is  shown  in  most  of  the  preceding  figures 
(Fate).  It  becomes  smaller  as  it  passes  down  the  medulla,  butmaj 
be  tntoed  to  the  upper  cervical  region,  and  the  source  of  the  lower 
fibrei  is  uncertain.  It  may  be  from  oerve-cella  of  the  posterior  horn 
terew).  Some  fibres  of  the  nerve  course  inwards,  beneath  the 
of  the  fourth  ventricle;  passing  through  the  posterior  hori- 
»3ntal  fibres,  they  reach  the  rophe,  and  prohal*!y  go  to  the  opposite 
ha^lf  of  the  pons:  iheir  precise  origin  ia  not  known..  This  is  termed 
e  medial  root.  It  is  easily  mistalceii  for  the  loop  of  the  facial  nerve, 
aich  has  a  similar  position  a  little  lower  down  the  pons.  Fibres 
[ibably  connect  the  two  motor  nuclei,  and  others  may  bring  the 
otor  path  from  the  other  side  of  the  pons  (and  other  hemisphere). 
.  few  fibres  are  said  to  turn  outwards  to  the  cerebellum^  but  this 
onnection,  probable  as  it  is.  Ftill  needs  confirmation.  The deicending 
root  of  the  nerve  (better  termed  the  upper  root)  consists  of  a  series  of 
■  bundles  which  fjass  upwards*  and  lie  outside  the  a^Jueductof  Sylvius, 
rbere  ihey  are  arranged  somewhat  in  the  form  of  a  crescent  (Figs. 
^aad41).t  They  can  be  traced  as  far  as  the  upper  part  of  the 
lir|M>ra  quadrigemina»  but  lessening  in  number,  and  they  apparently 
( from  large  rounded  nerve-cella  that  lie  adjacent  to  the  root.  The 
1  commonly  been  regarded  as  one  origin  of  the  sensory  portion 
'  the  nerve,  but  it  has  been  stated  that  most  of  its  fibres  enter  the 
division, I     Almost  all  the  fibres  of  the  motor  root  end  in  a 

•  Tb<«  t#mift  ascetidinf^  and  de«c«Tiiiing  have  been  adopted  apparently  under  the 
I  of  ibe  wurii  **  root."  but  the  fibres  conduct  in  the  diiectioQ  oppo«it«  to  that 
,  by  tba  namea.     Hence  the  alteration  I  have  tuggestod, 
f  S^o  ^ao  Fig.  24  (p.  30),  in  which  the  orescent  on  emcb  itde  of  the  aqueduot 

nti  tba  deaeending  root. 

f  BffiUt  Forel,  Bechterevr,  &c.     In  ipite  of  the  high  character  of  tbeae  auth(i« 

the  gtatement  li  ao  opposed  to  the  opinion  of  other  Invettigatora  that  the 

i  mtui  be  regfarded  as  at  present  ansettlfd.     Both  cimrae  and  6ne  Hbres  are  said 

r  ObaratdDCT  to  proceed  from  the  same  eel  It,  the  Lttter  passing  upwards.    S#^  in 

tion  with  this  point,  "  FjiciaI  hemiatrophy/'  at  a  subsequent  page. 
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large  collection  of  nerve-cells  {V  mot,},  which  lies  on  the  inner  side  of 
the  sensory  root,  in  the  outer  part  of  the  tegmentum,  and  extends  for 
a  short  distance  down  the  pons.* 

Each  fourth  nerve,  arising  from  the  Talve  of  ^eussens  (supenor 
medullary  Telum),  decussates  within  the  substance  of  the  valve  with 
iU  fellow  (Fig.  41).    It  is  the  only  nerre  that  decussates  between 

FiQ.  40. 


VAL 


R^.i^ 


Fta.  41, 


FlOi.  40,  micleaf,  and  41,  origin  of  fourth  Tiervet.  T.  deb., 
descending  root  of  the  fifth  nerve  {  HT,  IV,  tectloui  of 
ftticicaU  of  the  fourth  nerves. 


its  surfao©  origin  and  nucleus,  with  the  eiception  of  the  optic.  In  its 
course  in  the  velum  the  nerve  divides  into  a  seiies  of  bundles,  which 
curve  forwards  and  upwards,  round  the  central  grey  matter  lining  the 
aqueduct  of  Sylvius,  to  a  collection  of  oerve-celle  at  the  hinder  and 
outer  part  of  the  posterior  longitudinal  fibres  (Fig.  40),  The  nucleus 
lies  beneath  the  junction  of  the  anterior  and  posterior  quadrigeminal 
bodies  and  beneath  the  latter,  but  it  is  not  sharply  defined  from  tbe 
third  nucleus,  so  that  many  of  the  fibres  pass  the  whole  length  of  the 
nates  before  reaching  the  nucleus.  Hence,  according  to  the  position 
of  the  section,  the  bundles  of  origin  are  divided  transversely,  obliquely, 
or  iongltudlnallj  (see  Figs.  40  and  41).     Some  fibres  teem  to  paa4  to 

*  A  connection  with  the  L  cCDroleui  (i*  ferrugines)  hmt  b««ia  u»ert«d  &nd  mIjo 
di'iiied  (Bechterevr). 
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the  posterior  loDgitudiual  bundles ;  some  (Westplial)  to  a  group  of 
^rouud  dark  cells  behind  these,  near  the  raphe. • 

The  fibres  of  tbe  third  nerve  arise  from  a  column  of  nerre-cella 
{ that  occupies  the  anterior  p«irt  of  tbe  central  grey  matter  below  the 
raqueduct  of  Sjlvius,  beueath  tlie  anterior  quadrigeminal  bodies  and 
lihe  posterior  commissure  (Fig.  24,  p.  30).     The  ct^lla  from  which  the 
Lfourtb   nerre  arises   are  in  tbe  lowest  part  of  this  column.      The 
f fibres  of  origin  of  tbe  third  nerre  pass  forwards,  curving  outwards 
tbrough  the  red  nucleus,  and  then  inwards,  to  tbe  side  of  the  crus, 
I  where  tbej  emerge.     Tbe  cells  lie  In  a  double  series :  a  smaller,  towards 
the  dorsal  aspect,  gives  origin  to  fibres  that  cros^  the  middle  line  ;  and 
larger  "  Tentralwards,"  from  which  the  fibres  pass  through   tbe 
^posterior  horizontal  bundles  which,  as  we  ha76  seen  (p.  37).  are  eon- 
|.  nected  with  this  nucleus,  and  seem  to  estabUsh  au  association  between 
it  and  tbe  sixth  nucleus^  tbrough  whioh  the  exterual  and  internal 
recti  act  togetber.f     The  nucleus  of   the  third  nerve  consists  of  a 
■eriett  of  groups,  almost  fused,  corresponding  to  the  several  functions 
subserved  hj  the  nerve,  the  most  anterior  being  related  to  accommo- 
dation, the  next  to  tbe  reflex  action  of  the  iria,  while  tbe  remainder 
-of   the   nucleus,  comprising   its  chief    part,  subserves  the  external 
ocular  muscles  in  the  following  order,  from  before  backwards: — In- 
ternal rectus,  superior  rectus,  levator   palpebr©  superioris,  inferior 
rectus,  inferior  oblique.     It  is  highly  probable  that  the  same  arrange- 
ment  obtaius  in  man,  and  that  the  serial  dispositiou  of  tbe  filaments 
of  origin  of  the  nerve  corresponds  to  the  series    of    functions  and 
of    centres.     But    the    eontiguitj    of    these  is  lateral   as  well   a« 
an tero- posterior,   and   the   disposition    thus   complex   (see    •*  Motor 
Nen*es  of  the  Ejeball  **).      A   et>iiiplex  arrangement  also  se^nis  to 
subserve  the  association  of  the  internal  and  external  recti.     When 
sctiog  together  both  these  muscles  are  innervated  tbrough  the  nucleus 
of  the  sixth,  disease  of  which  causes  loss  of  at  least  the  associated  action 
of  the  internal  rectus,     Tlie  path  from  the  sixth  nucleus  to  the  origin  of 
the  internal  rectus  is  doubtless  bj  the  posterior  longitudinal  fibres ; 
and  there  is  some  reason  to  regard  the  su])erior  olivarj  body  as  con- 
cerned in  tbe  action-  The  ;»ubject  is  considered  more  f  ullj  in  the  account 
of  diseases  of  the  oculo-motor  nerves.     Fibres  ^vass  to  tbe  third  nuclei 
from  the  grey  matter  of  the  quadrigeminal  bodies,  and  doubtless  sub- 
s«*rve  the  rehition  between  visual  impressions  and  ocular  movements. 
The  downward  path  from  the  cortex  in  the  internal  capsule  seems  to  be 
at  or  in  front  of  the  angle  or  just  behind  it,  according  as  a  section  divides 
their  oblique  course,    (See  Beevor  and  Horsley,  •  Phih  Trans,,'  1890.) 

*  J*  Stilling  deirribet  s  fine  root  from  the  cereb^Uum  which  rnni  through  the 
liogula  and  joini  the  trochlt'ar,  perhnpi  witlujut  crossing.  It  U  luppoMd  that  tht 
eonoeeU<ms  of  the  trochleiir  with  the  cerebrura,  tostc§»  and  posterior  kngitudiDJid 
^ndle  srs  the  •sine  &t  those  of  the  oculo-motor,  to  be  sfberwurds  detcribed. 

f  Tlie  tipper  third  of  the  nucleus  hai  ah  o?iil  tection^  and  congists  of  Urge  pale 
sells  {,  t*crU», '  A.  f.  O,'  1890,  who  deecribea  a  mlnate  labdlviJiion  of  the  nucleut). 
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The  origin  of  the  optic  nerves  is  complex  and  still  imperfectly  ander- 
Btood.     At  the  optic  chiasma  a  partial  decussation  takes  place,  the 
fibres  from  the  nasal  half  of  each  retina  cross,  and  as  the  temporal 
half  of  each  field  of  vision  (subsei-ved  bj  the  nasal  half  of  the  retina) 
is  (functionally)  the  larger,*  more  fibres  cross  than  pass  uncrossed. 
Thus  each  optic  tract  contains  the  fibres  from  the  same-named  half 
of  each  retina,  which  conduct  impressions  from  the  other- named  half 
of  each  field.     Fibres  also  pass  from  one  tract  to  the  other  by  the 
posterior  portion  of  the  cbiasma.     The  old  opinion  that  fibres  pass 
trom  one  optic  nenre  to  the  other  by  the  anteriof  part  of  the  chiasma 
seems  to  be  erroneous,  but  some  go  to  the  central  grey  matter  lining 
the  third  ventricle.f    In  the  nerve*  the  uncrossing  fibres  lie  in  thick 
bundles  in  the  lateral  (outer)  part.    In  the  tract,  the  fibres  from  the 
opposite  eye  lie  chiefly  on  the  inferior  (basal)  surface;    the  direct 
fibres  lie  in  the  superior  part  of  the  tract ;  and  the  fibres  from  the 
opposite  tract  are  on  the  inner  side  (t.  Oudden).    The  fibres  from 
the  lower  half  of  each  retina  lie  outside  to  those  from  the  upper  half 4 
Beneath  the  posterior  extremity  of  the  thalamus  the  optic  tract 
divides  into  two  parts.    The  outer  is  the  larger,  and  goes  to  the  optic 
thalamus,  external  corpus  geniculatum,  and  anterior  quadrigeminal 
body.    All  these  structures  atrophy  after  extirpation  of  the  eye  of 
young  animals  (v.  Oudden).    From  each  of  these  bodies  fibres  pass 
to  the  posterior  (sensory)  portion  of  the  internal  capsule,  and  thence 
to  the  white  substance  of  the  occipital  lobes,  in  the  "  optic  radiation  " 
of  Gratiolet.     Some  fibres  of  the  tract  have  been  said  to  pass  directly 
to  the  hemisphere,  but  it  is  doubtful  whether  any  have  this  direct 
course.    Of  these  intermediate  stations,  the  external  corpus  genicu- 
latum  has  been  commonly  regarded  as  that  which  is  of  chief  im- 
portance in  connection  with  the  visual  fibres,  since  its  atrophy  has 
been   frequently    observed   in    cases  of    long-standing  atrophy  of 
the  tract     But  many  recent  observations  establish  the  fact  that 
disease  limited   to  the  posterior  extremity  of  the  optic  thalamus 
may  cause  hemianopia,  and  it  seems  doubtful  whether  the  symptom 
is  caused  by  disease  of  the  external  geniculate  body.§     Hence  we  must 
regard  the  pulvinar  as  the  intermediate  visual  centre,  and  the  precise 
function  of  the  external  corpus  geuiculatum  becomes  again  mysterious. 
The  inner  root  of  the  optic  nerve  goes  to  the  internal  geniculate  body, 
and  is  said  to  contain  only  those  fibres  which,  at  the  optic  commissure, 

•  See  «*  Optic  Nerve." 

f  Obersteiner. 

X  Marchand,  *A.  f.  0.,*  xxviii,  and  Magnus,  ib.  See,  however,  also  Delbrfick, 
« A.  f.  Psych.,'  xxi.  746. 

§  It  is  commonly  believed  that  the  fibres  are  interrapted  by  nerve-cells  in  thet«e 
ganglia,  but  Darkschewitach  ('Arch.  f.  Anat.  n.  Phya.,*  1886)  has  asserted  that  they 
pass  through  without  interruption,  a  fact  that  can  scttrcely  be  proved  by  the  method 
of  investigation  employed  by  him.  Secondary  degeneration  from  a  legion  of  the 
occipital  lobe  causing  hemianopia  has  been  trnced  into  the  pulvinar,  but  no  further 
(Richter,  *  Arch.  f.  Psych./  xvi,  638). 
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torn  back  to  the  opposite  optic  tract  (v.  Gudden).     Through  this  body 
the  nerwe  also  appears  to  be  connected  with  the  posterior  corpus 


LF 


RF 


PlO.  42. — ^IMAgrrmm  of  the  relation  of  the  fields  of  vision^  retina,  and  optio 
tracts.  B  V,  L  F,  right  and  left  fields^-the  asterisk  is  at  the  fixation- 
point;  R  R,  L  R,  right  and  left  retina — the  asterisk  is  at  the  macula  Intea; 
Ik,  rh,  left  and  right  half  of  each  retina,  receiving  rays  from  the  opposite 
halves  of  the  fields ;  R  N,  L  N,  right  and  left  optic  nerves ;  Ch,  chiasma ; 
R  T,  L  T,  right  and  left  optic  tracts ;  helow  are  the  superimposed  halves  of 
the  fields  from  which  impressions  pass  hy  each  optic  tract. 


quadri^eminiim,  but  some  fibres  seem  also  to  reach  the  anterior  body.* 
The  connection  of  the  optic  nerves  with  these  bodies  probably  sub- 
serves the  relation  between  visual  impressions  and  ocular  movements. 
The  relation  of  the  parts  concerned  in  vision  is  illustrated  and  also 
confirmed  by  an  instructive  case  of  congenital  atrophy  of  one  occipital 
lobe,  extending  as  far  as  the  middle  of  the  posterior  limb  of  the 
fissure  of  Sylvius.  There  was  also  atrophy  of  the  pulvinar,  the  optic 
tract,  the  external  geniculate  body,  the  superficial  layer  of  the  ante- 

•  Stilling,  Obcrsteiner. 
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rior  qua^rigemiiial  ho(\j,  and  its  anterior  bracbium.*  The  relation 
of  the  oortex  to  vision  has  been  already  mentioned,  and  some  other 
points  in  connection  with  tbe  function  of  the  nerves  will  be  described 
in  the  account  of  their  diseases. 

The  central  connections  of  the  olfctetary  nerve  are  still  bat  little 
known.  The  external  root,  crossing  the  fissure  of  Sjlvins,  passes  to 
the  temporal  lobe,  towards  the  anterior  part  of  the  uncinate  convola- 
tion.  There  is  some  evidence,  as  we  have  seen,  that  an  olfactory 
centre  exists  in  this  locality.  Some  fibres  (according  to  Obersteiner) 
pass  to  the  optic  thalamus  on  the  same  side.  The  fibres  of  the  inner 
root  go  to  the  anterior  commissure,  one  part  of  which,  in  animals,  is 
large  in  proportion  to  the  size  of  the  olfactory  nerves,  and  is  regarded 
as  commissural  between  the  two  olfactory  bulbs.  But  there  is  evi- 
dence that  the  path  from  one  olfactory  nerve  reaches  the  cortex  of  the 
opposite  hemisphere,  since  the  sense  of  smell  has  been  affected,  together 
with  the  other  special  senses  on  the  same  side,  by  disease  of  the  posterior 
part  of  the  opposite  internal  capsule,  and  also  by  disease  of  the  oortex 
(see  p.  20).  It  is  possible,  as  Charcot  suggests,  that  the  path  dam- 
aged by  disease  involving  the  internal  capsule  is  that  which  crosses  by 
the  anterior  commissure.f 


Cbbebelluit. 

The  division  of  the  cerebellum  into  two  hemispTiPre.^  and  a  middle 
lobe,  founded  on  external  conformation,  is  borne  out  by  the  little  we 
know  of  its  function.  Nevertheless  all  parts  consist  of  similar  struc- 
tural elements.  Branching  folia  everywhere  constitute  the  superficial 
layer ;  the  grey  substance  which  envelops  these  folia,  and,  following 
all  the  involutions  of  their  surface,  is  of  enormous  superficial  extent,  has 
an  identical  three-layered  structure  in  all  parts.  Below  a  superficial 
**  gelatinous  stratum  "  is  a  layer  that  contains  nuclei  and  branching 
fibres,  which  are  the  processes  of  the  large  ^  cells  of  Purkinje." 
These  cells  lie  at  the  junction  of  this  and  the  deepest  layer  of  the  oor- 
tex ;  the  latter  is  composed  of  nuclear  bodies  similar  in  aspect  to  those 
that  constitute  the  granule  layers  of  the  retina.    The  grey  matter  is 

•  Kreu8ner,*Allg.  Zeitschr.  f.  Psyche*  Bd.  xlviiL 

f  The  subject  is  involved  in  great  obscurity.  The  other  fibree  of  the  Anterior 
commissure  pass  into  the  temporal  lobe,  but  they  have  not  been  traced  to  the  uncinate 
gyrus.  Meynert  says  that  fibres  pass  back  from  the  anterior  commissure,  and  thus 
the  olfactory  path  (whether  from  the  nerve  by  the  one  part  of  the  oommissure,  or 
from  tbe  opposite  uncinate  centre  by  the  other  part  of  the  commissure)  may  reach, 
St  it  certainly  does,  the  internal  capsule,  but  Ganser  denies  that  fibres  paas  back- 
wards from  the  anterior  commissure.  As  a  further  instance  of  the  uncertainty  as  to 
the  precise  relations  of  the  anterior  commissure,  most  of  its  fibres  have  been  found 
secondarily  degenerated  in  a  case  of  bilateral  softening  of  the  region  of  the  liugual 
gyrus  by  Popow,  wlio  regards  it  as  a  commissure  between  these  convolutioni 
(*  WraUch/  1886,  and  'Cent.  f.  Nervenh./  1886,  p.  684). 


BTBDOTUEJfi    AND    fU^OTlONS.  Oi 

Qot  ^o  ft  Tied  to  the  cortex.  It  exists  also  in  tlie  white  iubstanoe  ab 
m  wriet  of  massei  or  "  Duclei/*  Of  these  tbe  corpus  dentaiuni  Uea  in 
tha  tniiar  part  of  the  hemisphere,  aod  closely  resembles  the  oliTarj 
boAf  of  the  medulla*  Ici  the  white  subsUoce  of  the  middle  lobe  is 
iIm  **  loof  nucleoB  "  (EN^  Fig.  43),  bo  called  bj  Stilling  because  it  lies 
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jost  aboTe  the  roof  of  the  fourth  vpntrtcle.  At  the  junction  of  tbe 
heiniB}ih<^n^  and  middle  lobe  are  two  other  grey  bodies,  the  "spherical " 
and  **  emboliform  *^  nuclei  (Stiiliug).  The  latter  ii  the  nearer  to  the 
deatAie  bodf , 

Th«  oourse  of  the  fibres  in  the  white  substance  is  still  imperfectly 
known*  The  dilficultj  of  traciDg  tbem  is  extreme,  ud aided  as  it  is  by 
•eeondarj  degeneration,  and  the  conclusions  reached  by  different 
torestigatora  do  not  alt^jgether  correspond.  Although  much  has  been 
wriiten  on  the  subject,  the  facts  are  so  meagre,  %nd  their  application 
is  so  uncertain,  that  a  lengthj^  discussion  of  the  aubjetit  is  unprofitable. 
There  are  few  well-marked  tracts  of  fibres,  and  of  those  that  can  be 
dtstinguishedr  such  as  the  semilunar  tract  (Sem,,  Fig.  i3)  in  the  outer 
part  of  the  hemisphere,  the  connections  are  doubtful.  Some  fibres  of 
the  hemisphere  appear  to  pass  in  various  directions  be  twee  a  the 
different  folia  of  the  cortex ;  others  pass  inwards,  or  towards  the 
middle  line.  Of  the  latter,  some  go  to  the  dentate  nucleus,  and  inter- 
lace around  it  in  a  feltj  capsule,  the  "fleece**  of  Stilling;  others 
poiM  to  the  middle  peduiicle,  and  end  in  the  grey  matter  of  the  pons, 
and  through  this  are  connected  with  the  cortex  of  the  cerebral 
hami  spheres  and  with  the  corpus  a  tr  in  turn,  as  we  have  already  seen 
(p.  S*2),  Other  Bbres  pass  to  the  middle  lobe,  part  of  which  may 
hare  a  commissural  function.  Mechsig  states  that  many  fibres 
oonnect  the  cortex  of  the  superior  yermiform  process  with  that  of  the 
oefebellar  hemispheres* 
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Of  the  fibres  of  the  inferior  peduncle  m&nj  course  to  the  neighbour- 
hood of  the  dentate  nucleus ;  some  enter  this  nucleus,  and  apparently 
connect  it  with  the  olivary  body.  The  destination  of  those  that  pass 
by  the  dentate  nucleus  is  very  uncertain.  Stilling  thinks  that  most 
go  to  the  cortex  of  the  hemisphere,  and  a  few  directly  to  the  superior 
peduncle.  Another  and  rery  important  series  of  fibres  of  the  inferior 
peduncle  pass  to  the  middle  lobe.  Among  these  are  the  fibres  of  the 
direct  cerebellar  tract,  and  probably  fibres  from  the  posterior  pyramids 
and  from  the  auditory  nerves  and  nuclei.*  Most  of  these  fibres  are 
believed  to  cross  the  middle  line,  and  end  in  the  grey  matter  of  the 
opposite  side  of  the  middle  lobe ;  some  in  the  roof  nucleus,  others 
probably  in  the  grey  cortex  of  the  superior  vermiform  process.  The 
fibres  of  the  middle  peduncle  connect  the  grey  matter  of  the  pons  with 
the  cortex  of  the  cerebellar  hemisphere,  and  also,  it  is  said,  the  fillet 
with  the  middle  lobe.  Most  of  the  fibres  of  the  superior  peduncle  go 
to  the  neighbourhood  of  the  dentate  nucleus,  but  some  are  said  by 
Stilling  to  radiate  to  the  cortex  of  the  anterior  and  outer  part  of  the 
hemisphere,  others  to  pass  to  the  inferior  peduncle,  and  others  again 
to  the  middle  lobe.  The  fibres  of  the  superior  peduncle  cross  the 
middle  line  beneath  the  corpora  quadrigemina,  and  pass  through  the 
opposite  red  nucleus,  but  one  group  is  said  to  ascend  to  the  optio 
thalamus  of  the  same  side  (Marchi). 

The  precise  functions  subserved  by  the  cerebellum  have  been 
long  a  mystery.  There  is,  however,  abundant  evidence,  experimental 
and  pathological,  to  show  that  this  part  of  the  brain  is  in  some 
way  connected  with  the  co-ordination  of  movement,  and  especially 
with  those  muscular  actions  which  maintain  the  equilibrium  of  the 
body.  It  appears,  however,  that  this  function  is  confined  to  the 
middle  lobe.  As  Nothnagel  first  showed,  the  function  is  not  impaired 
by  disease  of  the  hemispheres  tmless  such  disease  compresses  the 
middle  lobe.  We  do  not  know  to  what  extent  this  function  is 
subserved  by  the  roof  nucleus,  or  by  the  grey  matter  of  the  middle 
cortex.  We  may  reasonably  assume  that  the  fibres  which  go  to  the 
middle  lobe  from  the  cord,  those  of  the  direct  cerebellar  tract  and 
(probably)  those  from  the  post-pyramidal  nuclei,  are  connected  with 
this  function,  since  we  have  seen  reason  (in  the  account  of  the  spinal 
cord)  to  believe  that  these  fibres  constitute  the  path  of  centripetal 
impressions  from  the  muscles,  interruption  of  which  causes  inco- 
ordination. All  the  tracts  certainly  or  probably  connecting  the  spinal 
cord  with  the  cerebellum  in  man  conduct  upwards.  The  existence  of 
connections  between  the  cerebellum  and  other  structures  is  no  proof 
of  downward  conduction  of  impulses  from  it. 

With  this  function,  and  with  the  relation  of  the  upbearing  paths 
from  the  muscles,  we  must  associate  the  fibres  which  pass  from  the 

*  In  some  of  the  lower  animals  some  of  the  fibres  of  the  direct  cerebellar  tract  are 
said  to  degenerate  downwards  after  extirpation  of  the  cerebellum,  bat  the  existence 
of  sach  fibres  in  man  has  not  been  ascertained  (March!, '  Biv.  sper.  di  f r.,'  xvii). 
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madiioTj  nerrei  or  naclei  to  tbe  middle  lobe,  Bince  that  part  of  the 
fctidlt<»rjr  oerv«*  which  comes  from  the  aemit-ir^ular  canals  conducts 
impr«4^ioQA  determined  \*j  tbe  position  and  movement  of  the  body 
(actiog  OQ  tbe  endoljiupb),  and  disturbance  of  these  fibres  derangeB 
the  maiuteiiaiioe  of  equilibriuin.  The  only  effoi-t  of  electiical  stimu- 
l4tioa  of  the  middle  lobe  olitaiued  by  Ferrier  was  a  movement  of  tbe 
«]ra«.  It  i«  not  probable  that  there  are  centres  for  tbe  ocular  move- 
ttents  in  tbe  cerebellum,  but  a  connection  l>eivveen  the  cuntrea  for 
these  movements  and  the  middle  lobe  is  bighlv  probable^  since  the 
Tela t ion  of  seen  objects  to  tbe  body  is  eatimu  ted  im consciously  from  the 
|>asitioo  of  the  eyes,  and  thus  tbe  doi^ree  of  innervation  of  the  ocular 
muscles  must  influence  the  mechanism  for  niaintaiuing  equilibrium. 
It  is  to  be  noted  that  most  of  these  impressions,  e.g,  from  the  muscles 
of  the  legs  and  from  tbe  semicircular  cauals,  do  not  influence  con» 
•eioiisuess  directly,  and  so  cannot,  strictly  speaking,  be  called  "  sen* 
•ory."  It  m*iy  be  that  in  the  middle  lobe  of  tbe  cerebellum  we  have 
m  mechanism  by  which  the  various  centripetal  imjiulses  are  combined 
ftnd  harmonised,  and  that  an  influence  is  thence  exerted  on  the  motor 
centres  in  tbe  cerebral  hemispheres,  from  which  the  muscles  are  excited 
to  the  necessary  contraction.  There  is  no  actual  evidence  that  the 
oerebellum  aids  co-ordination  by  direct  downward  influence  oo  the 
spinal  eord.  On  the  contrary,  such  a  connection  is  opposed  to  what 
wt  know  of  the  voluntary  motor  process.  Moveuienta  are  arranged 
fay  the  establisbmeut  of  a  certain  rektion  between  the  activiry  of  tbe 
motor  cells  of  the  cerebral  cortex,  and  the  influences  which  determine 
this  relation  must  be  exerted  on  tbose  cells.  Besides  the  true  sensory 
impulses,  we  can  conceive  that  an  influence  proceeds  from  the  cere- 
bellum, arising  in  it  from  the  torn  bin  ed  effect  of  tbe  impressioDS  from 
the  muscles,  from  the  semicircular  canaH  and  from  the  centres  which 
determine  the  position  of  the  head  and  eyes  (possibly  tbe  superior 
olivary  l»ody),  and  that  this  influence  induces  such  a  corresponding 
related  activity  of  the  motor  cells  of  the  cortex.  We  can  also  under- 
st&tid  that  the  state  of  these  cells  thus  induced  acts  upon  eon- 
sdottsness,  and  thus  gives  rise  to  the  perceptions  of  posture  which 
are  not  true  sen^^at ions. 

The  function  of  the  hemispheres  of  the  cerebellum  is  still  mysterious. 
They  lessen  in  size  as  we  descend  the  scale  of  animals,  until  tbe? 
disappear  in  birds,  in  which  the  whole  cerebellum  correiipands  to  the 
middle  lobe  of  man.  They  are  connected  chiefly  with  those  parts  of 
the  cortex  of  the  cerebrum  which  chiefly  subserve  psychical  pro- 
oesses.  With  these  parts,  moreover,  tbe  cerebellar  hemispheres  have 
this  in  common,  that  simple  loss  of  substance  causes  no  definite  and 
recognisable  loss  of  any  funetion  of  the  brain.  The  loss  can  apparently 
be  compensated  by  other  parts.  Hence  it  seems  possibTe  that  the  old 
theory  may  be  correct  which  assumes  that  tbe  cerebellar  hemispheres 
■re  in  some  way  connected  with  psychical  processes.* 

•  Extirpation  of  tbe  whole  cerebellum  in  an  nnimal  renders  it  dependent  on  viBtoa 
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Blood  YEBSELS  of  the  Bbaiv. 

The  blood-supply  to  the  brain  is  a  subject  of  great  importance,  because  many 
diseases  are  due  to  the  rapture  or  obstruction  of  yessels,  and  the  distribution  of 
the  vessels  (especially  that  of  the  arteries)  explains  the  incidence  of  a  large 
number  of  cerebral  lesions. 

DiSTBiBUTiov  OF  THB  Cbbbbbal  ABTBBnss.^* — ^The  blood-snpply  to  the  brain 
comes  from  the  carotid  and  vertebral  arteries.  The  mode  of  origin  of  the  two 
carotids  presents  an  important  difference,  which  explains  why  embolism  is  more 
frequent  on  the  left  side  than  on  the  right.  The  left  carotid  arises  directly  from 
the  highest  part  of  the  arch  of  the  aorta,  and  its  course  is  thus  almost  a  direct 
continuation  of  the  direction  of  the  current  of  blood  in  the  aorta,  whereas  the 
right  carotid  comes  from  the  innominate,  which  arises  from  the  aorta  at  an  angle 
with  the  course  of  the  aortic  blood.  Henoe  clots,  washed  from  the  cardiac 
▼alves,  pass  into  the  left  carotid  more  readily  than  into  the  right. 

There  is  a  similar  difference  in  the  mode  of  origin  of  the  two  yertebrali.  The 
left,  usually  the  larger,  arises  from  the  left  subclavian  in  the  ascending  part  of 
its  coarse,  while  the  right  subclavian  gives  origin  to  its  vertebral  when  horixontaL 
Hence  a  plug  can  enter  the  left  vertebral  more  readily  than  the  right,  becaoie 
the  direction  of  this  vessel  b  that  of  the  blood-current,  and  this  is  probably 
also  the  reason  why  the  left  vertebral  is  usually  larger  than  the  right.  But  thk 
does  not  determine  any  difference  in  the  frequency  of  embolic  obstruction  in  the 
two  posterior  cerebral  arteries,  because,  to  reach  these,  the  plug  has  to  pass 
through  the  common  basilar. 

The  "  circle  of  Willis,"  it  will  be  remembered,  is  formed  by  the  two  posterior 
communicating  arteries,  which  pass,  one  on  each  side,  from  the  internal  carotide 
to  the  posterior  cerebrals  into  which  the  basilar  divides,  and  by  the  anterior 
communicating  artery,  between  the  two  ahterior  cerebrals  of  the  internal 
carotid.  The  usual  ari-angeroent  is  subject  to  occasional  variations,  which  are 
important  because  they  explain  some  of  the  anomalous  facts  of  disease.  The 
vertebrals  often  present  abnormalities  which  will  be  described  further  on.  One 
posterior  communicating  artery  is  sometimes  very  small,  and  occasionally 
one,  usually  the  right,  is  abnormally  large,  and  through  such  a  vessel  the  pos^ 
terior  cerebral  may  even  arise  from  the  carotid,  a  minute  branch  from  the  basilar 
representing  the  usual  origin  of  the  vesseL  Duret  has  even  seen  the  chief 
blood-supply  to  the  basilar  come  from  the  carotid  by  a  large  artery  which 
entered  the  basilar  in  the  middle  of  its  course,  the  vertebrals  and  the  lower 
part  of  the  basilar  being  very  small.  Occasionally  one  anterior  cerebral,  almoet 
always  the  right  (Duret),  is  very  small  at  its  origin,  and  the  anterior  commu- 
nicating artery  is  abnormally  large,  so  that  the  right  anterior  cerebral  virtually 
arises  from  the  left.  It  is  to  be  noted  further  that  there  are  usually  communi- 
cating branches  between  the  posterior  cerebrals  and  the  anterior  cerebellar  arteries, 
which,  with  the  posterior  communicating  arteries,  constitute  an  important  con- 
nection between  the  carotid  and  the  basilar  systems. 

The  internal  carotid,  on  each  side,  divides  into  the  anterior  and  middle  cere* 

for  the  imperfect  co-ordination  which  remains,  and  if  the  eyes  are  covered  with  a 
bandage  all  voluntary  movement  is  at  once  abolished,  and  the  creature  seems  to  pass 
into  a  state  of  stupor  (Horgherini,  *  Neurolog.  CentralbL,'  1891,  p.  649). 

*  Our  knowledge  of  the  distribution  of  the  vessels  within  the  substance  of  the 
brain  is  largely  due  to  the  researches  of  Duret,  '  Arch,  de  Physiologies  1878  and 
1874;  and  Heubner,  *  Ccntralblatt  f.  m.  Wissensch.,'  1872. 
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Ivml  miienM,  End  from  these,  and  th©  posterior  cerebral,  the  blood -aripply  of  each 
litmitphere  it  derived.  From  the  circle  nf  Willi?,  and  the  com  men  cement  of 
llie  three  cerebral  arteries,  umall  branches  ariae  which  aupplj  the  central 
gmogtift  of  the  hemisphere  and  tho  adjacent  white  subKtance,  while  the  three 
•rt^riee  ramify  over  the  iurface  of  the  brain,  and  supply  the  ^rey  cortex  and 
the  greater  part  of  the  white  substance  of  the  hemisphere.  Between  these  oen. 
tnd  and  oorticml  aystems  there  are  no  ann^tomone?,  nor  do  the  central  branches 
ecwnmttiiieftte  with  each  other.  The  anastomr^es  between  the  sereml  cortical 
htmnehci  ttem  to  vary  in  different  ^lersonK,  In  many  the  communications  are 
tuo  idif^hl  to  permit  of  the  establiithment  of  a  collateral  circulation.  In  others 
ibey  appear  to  be  sufficient  to  maintain  nutrition.  Moreoveri  similar  di^erences 
gjgni  to  exist  among  the  cortical  branches  in  the  same  individual,  and  even 
among  those  of  the  same  vessel ;  hence  the  effect  of  ohstmction  of  these  vesseli 
vmriea  mock* 

The  etniral  arteries  may  be  divided  into  six  gronpe,  two  medial  and  four 
lateral,  two  on  each  si  dp. 

The  ai^fenor  medial  group  eonnists  of  a  few  twi^,  inconstant,  which  are 
giTen  off  from  the  anterior  cerebrals  and  anterior  com  municarting  artery.  They 
ra|yprly  the  anterior  extremity  of  eiich  caudate  nuelens.  The  poUerior  medxoL 
group  consists  of  twigs  given  off  by  the  posterior  cerebral  arteries  near  their 
origin  friom  the  baeilar  ;  these  twigs  pasa  into  the  posterior  perforated  spot*  and 
supply  the  inner  parte  of  the  optic  thalarai  and  the  walls  of  the  third  ventricle. 
The  supply  by  these  groups  is  insignificant  as  regards  extent,  but  important  in 
tvgard  to  position,  on  account  of  ita  proximity  to  the  ventricles,  into  which 
Mood,  eecaping  from  one  of  these  vessels,  may  readily  pass. 

The  lateral  groups  supply  the  chief  part  of  the  central  ganglia.  The  antero* 
lolertil  group  arises  from  the  middle  cerebral  near  its  origin  (in  the  first  inc}i  of 
its  ootine),  and  eonsmtd  of  a  number  of  small  ai-teries  which,  coming  off  at  a 
right  angle,  pass  into  the  "  anterior  perforated  space/*  and  snpply  the  caudate 
iraeleiia  (except  ite  head),  the  lenticular  nucleus,  the  internal  capsule^  and  part 
of  the  optio  thalamus.  These  arteries  are  of  great  importance,  and  may  be 
divided  into  two  sets  (Fig.  44)  i  an  iniemoX  set,  the  vessels  of  which  pass 
duectly  through  the  internal  segment  of  the  lenticular  nucleus  to  the  internal 
oaptnle ;  and  an  extemdlt  consisting  of  vessels  that  course  upwards  for  a  short 
diatafiee  outaide  the  lenticular  nucleus,  and  then  pass  into  its  third  segment,  and 
through  this  to  the  internal  capsule.  The  vessels  extend  through  the  internal 
caprole,  the  anterior  to  the  caudate  nacleue  (except  ite  head),  the  posterior  to 
th#  optic  thalamus  (except  ite  inner  and  hinder  part).  Hence  the  anterior  have 
been  called  the  lefdiculo-Btrvite^  and  the  posterior  the  lent%mlo.opiic  arteries, 
Tbeae  vessels  are  prone  to  rupture,  and  one  of  the  former  group,  which  runs  at 
ib0  outer  side  of  the  lentieuljir  nucleus  (Fig.  41),  from  its  size  and  tendency  to 
give  way,  baa  been  called  by  Charcot  **  the  artery  of  cerebral  haemorrhage." 
Tbe  Tessela  burst  chiefly  out^tide  the  lenticular  nucleus,  and  the  hiemorrhage 
gepaimlea  the  nucleus  from  the  external  capsule. 

Tb«  poMierolaieral  group  arises  from  the  posterior  cerebral,  after  it  has 
paned  round  the  cms,  and  supplies  the  hinder  part  of  the  optic  chalamus. 
Hjemorrhage  from  the  rupture  of  these  vessels  is  apt  to  invade  the  eras  on  the 

*  Tha  oonelusions  of  Heubner  and  Duret  differ  regarding  the  anastomoses  of  the 
aoryeal  tmkIs  ;  the  hitter  could  not  find  the  anastomosea  detcribed  bj  the  fornuT* 
na  fiielB  of  pathology  are  strongly  In  favour  of  the  view  thst  anaiitomoses  between 
IIm  aoitiaal  branches  occor  often,  but  not  invariably.  An  injectioo  often  pju>«ea 
bi^jood  tbe  Umit  of  the  dlstribotion  of  the  artery  tggected. 
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Sfi^  rmmify;  from  the  bnoehea  and  the  nttimAte  ramifications  (in  thepia  uiater) 
i«rigs  Are  given  off  to  the  oerebml  aabstance.  These  are  o£  two  kinda,  long  and 
•liori.  The  thort  are  corticalt  supplying  only  tbe  ^rey  cortex » in  which  they 
forma  capillary  network,  moat  abundant  in  the  middle  lajem  which  contain  the 
laq^  oerTe-oelli.  The  long  are  Tnedidlaryt  and,  passing  through  the  cortex» 
fmettmie  the  white  substance  to  variouB  depths.  The  distribution  of  the  longent 
ttachee  the  neighbourhood  of  that  of  the  central  vessels,  but  the  two  do  not 
b1«iid»  and  at  the  onn6nes  of  the  two  areas  swall  cavities  often  form  in  old  age. 
The  ooiticali  moreover,  do  not  communicate  with  each  other,  and  although  thei-e 
m  a  Mftnty  oommnnication  between  Ihe  areas  supplied  by  the  larger  trunks, 
it  ia  often  insufficient  to  establish  a  collateral  circulation  if  one  is  obstructed. 
Henee  the  obliteration  of  branches  usually  (though  not  invariably)  causes 
softening  limited  to  the  area  supplied.  This  is  most  extensive  on  the  surfacei 
and  leasens  in  extent  towards  the  centre  of  the  brain. 

The  anterior  cerebral  curves  round  the  corpus  calloaum  and  supplies  part  of 
the  orbital  lobule,  the  inner  surface  asi  far  us  the  quadrate  lobule,  and  the 
frontal  lobe,  with  the  exception  of  the  inferior  and  ascending  frontal  convolu- 
iioni.  Its  chief  branches  are  three,  and  supply  the  fallowing  parts  s— (I)  the 
•Qpra-orbital  lobule  (as  far  as  the  orbital  auleos)  and  the  inner  aspect  of  the 
aatenor  extremity  of  the  hemisphere ;  (2)  the  anterior  half  of  the  inner  surface 
in  front  of  the  quadrate  lobule,  also  the  fir&t  and  second  frontal,  and  the  highest 
part  of  the  ascending  frontal  convolution ;  (3)  the  quadrate  lobule  (precuneus). 

The  middle  cerebral  dividea,  opposite  the  island  of  Reil,  into  four  branohea, 
marked  I,  II,  III,  IV,  in  Fig.  47*    These  lie  in  the  sulci  of  the  insula*  and  then. 


j:r. 
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Fio.  17. — Course  of  the  branches  of  the  middle  cerebral  artery* 


passing  on  to  the  surface  of  the  hemisphere,  have  the  following  dtstribution 
(Pijps.  47  and  48) : — (1)  to  the  thin!  (inferior)  frontal  convolution  ;  (2)  to  the 
lower  two  thirds  of  the  ascending  frontal  and  the  nKit  of  the  middle  frontal 
(S)  to  the  whole  ascending  parietal,  superior  parietal  lobe,  and  a^iljacent  part  of 
the  inferior  parietal  lobule,  often  also  to  a  small  part  of  the  ascending  frontal ; 
(4)  to  the  convolutions  about  the  posterior  limb  of  the  68sure  of  Sylvius»  vix. 
part  of  the  inferior  parietal  lr>bule  (*»upra-raarginal  and  angular  gyrus),  posterior 
sxtnsmity  of  the  superior  parietal  lobule,  and  the  hinder  part  of  the  first  two 
temporal  convolutions.  Prom  this,  near  its  origin,  one  or  two  large  branches 
arise  (V)  which  supply  the  anterior  part  of  the  Erst  and  the  greater  part  of  the 
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•aoond  temporal  ecmTolations.    There  are  individual  TmrlationR  in  tbe  pfeeiw 
area  supplied  by  the  branohee,  and  alio  in  the  posterior  limit  of  the  diairibatiou 


ts^* 


Fxo.  48. — ^Area  of  diitribation  of  the  branches  of  the  middle  eerebral  arteiy* 

of  the  middle  cerebral.  This  is  of  considerable  importance,  because  the  posie- 
rioT  part  of  the  angular  gyrus  often  escapee  the  softening  caused  by  ohstmetion 
of  the  middle  cerebral. 

The  potterior  eeredniZ  supplies  the  greater  part  of  the  inferior  ■speei  of  the 
brain,  and  also  the  occipital  lobe,  inner  and  outer  sur&oes,  by  three  branches. 


Fio.  49. 


Fig.  6a 

Fxee.  48  and  SO.^Area  of  the  cortex  supplied  by  the  branches  I,  II,  11^ 
of  the  posterior  cerebral  artery. 

The  vessel  diTides  into  these  branches  after  winding  over  the  cms,  and  giTing 
off  its  oential  branches  and  twigs  to  the  tegmentum  of  the  cms,  and  to  the  eor^ 
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qnAdrigemina.  Its  branches  supply  (1)  the  lower  part  of  the  uncinate 
eonvolntion ;  (2)  the  inferior  part  of  the  temporal  lobe ;  (3)  the  cuneos,  lingual 
oonyolution  («.  e.  the  posterior  part  of  the  uncinate  gyms  beneath  the  calcarine 
fissore),  and  also  the  outer  surface  of  the  occipital  lobe. 

Thus  the  middle  cerebral  supplies  the  chief  part  of  the  motor  convolutions 
and  the  motor  central  struotared,  as  well  as  the  cortical  auditory  centre,  and  the 
greater  part  of  the  angular  region.  The  posterior  cerebral  supplies  the  optic 
ganglia  (optic  thalamus  and  corpora  quadrigemina  and  geniculata),  and  in  the 
cortex  the  viraal  region  in  the  occipital  lobe. 

The  blood-supply  to  the  pons,  medulla  oblongata,  and  cerebellum  is  deriveil 
from  the  Tertebrals  and  basilar.  The  arrangement  of  the  supply  to  the  medulla 
and  pons  is  very  important  on  account  of  the  centres  which  are  here  so  closely 
grouped  together. 

It  will  be  remembered  that  each  Tertebral,  before  it  joins  its  fellow  to  form 
the  barilar,  gives  off  an  inferior  cerebellar  artery  and  an  anterior  spinal  artery. 
From  all  these  vessels  small  branches  enter  the  pons  and  medulla.  The  cere- 
bellum li  nourished,  not  only  by  the  inferior  cerebellar  from  the  vertebral,  and 
fiiperior  cerebellar  from  the  anterior  extremity  of  the  basilar,  but  also  by  a  large 
branch,  the  middle  cerebellar  artery,  which  comes  off  from  the  basilar  about  the 
middle  of  its  course,  and  passes  outwards  over  the  pons  and  middle  cerebellar 
peduncle. 

The  arterioles  for  the  pons  and  medulla  consist  of  two  sets.  (1)  A  series  of 
medial  vessels  enter  near  the  middle  line  in  front,  and  pass  directly  back,  clo«>e 
to  the  raphe,  to  the  nerve-nuclei,  which  receive  from  these  arteries  the  chief 
part  of  their  blood-supply  ;  (2)  lateral  or  radicular  vessels  pass  to  the  nerve- 
roots,  and  on  each  root  an  artery  divides  into  a  descending  branch,  which  extends 
along  the  nerve,  and  an  ascending  branch,  which  enters  the  medulla  with  the 
nerve-fibres,  and  accompanies  them  as  far  as  their  nucleus,  giving  off  branches 
as  it  proceeds.  But  the  blood-supply  to  the  nacleus  derived  from  the  radicular 
branch  is  far  less  than  that  from  the  median.  The  vertebral  supplies  the 
radicular  branches  to  all  the  bulbar  nerves,  except  a  branch  to  the  spinal  acces- 
sory nerves  which  comes  from  the  inferior  cerebellar,  and  to  the  hypoglossal, 
from  the  anterior  spinal  artery.  The  branches  to  the  facial  and  auditory  nerves 
may  come  from  the  vertebral  or  basilar,  or  both.  All  the  other  radicular  branches 
are  derived  from  the  basilar,  but  the  middle  cerebellar  artery  sometimes  gives 
brsnches  to  the  auditory  and  fifth  nerves. 

The  median  branches  form  a  continuous  series,  but  are  divided  by  Duret  into 
four  sets,  termed,  from  their  position,  bulbar,  subpontine  (at  the  lower  edge  of 
the  pons),  medio-pontine  (along  the  pons),  and  eupra-pontine  (at  the  upper  edge 
of  the  pons).  The  lower  bulbar  branches  come  from  the  anterior  spinal,  and 
supply  the  nuclei  below  the  calamus  scriptorins — the  hypoglossal  and  accessory. 
The  subpontine,  from  the  basilar,  supply  the  pneumogastric,  glosso-pharyngeal, 
and  auditory  nuclei,  while  the  medio-pontine  and  supra-pontine  branches  supply 
the  nuclei  in  the  upper  half  of  the  floor  of  the  fourth  ventricle,  as  well  as  the 
sixth.    The  anastomoses  of  these  vessels  are  unimportant. 

It  b  necessary  to  remember  that  the  larger  trunks  about  the  medulla  present 
frequent  variations,  which  entail  corresponding  variations  in  the  origin  of  the 
nutrient  arteries.  The  left  vertebral  is  usually  larger  than  the  right,  and  the 
latter  may  be  very  small,  so  that  the  basilar  is  practically  a  continuation  of  the 
left  vertebral  only.  There  is  usually  only  one  anterior  spinal  artery,  arising 
from  both  vertebrals,  or  arising  from  the  left  only.    If  there  are  two,  they 

ally  communicate,  but  the  left  occupies  the  medial  furrow  and  furnishes  the 
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median  nntrient  arteries.  These  variations  explain  why  obstruction  of  one 
vertebml  sometimes  affects  the  nuclei  on  one  side,  sometimes  on  both,  and  some- 
times on  neither. 

Branches  to  the  olivary  body  and  anterior  pyramids  come  from  the  vertebral 
or  anterior  spinal ;  those  to  the  restif orm  body  arise  from  the  inferior  cerebellar, 
and  this  also  gives  o£E  the  posterior  spinal  arteries,  from  which  branches  pass  to 
the  posterior  pyramids  and  to  the  upper  part  of  the  central  canal,  chiefly  at  the 
level  of  the  decussation  of  the  pyramids. 

The  chief  cerebellar  arterw  are  (1)  the  posterior  from  the  vertebral  (some- 
times from  the  basilar),  which  winds  round  the  medulla  between  the  hypoglossal 
and  pnenmogastric  nerves,  and,  after  giving  origin  to  the  posterior  spinal  and 
branches  to  the  choroid  plexus  of  the  fourth  ventricle,  supplies  the  inferior 
vermiform  process  and  the  posterior  region  of  the  hemisphere ;  (2)  the  median 
(Duret),  which  leaves  the  basilar  at  the  middle  of  the  pons  and  passes  outwards 
over  the  middle  peduncle  of  the  cerebellum  to  ramify  on  the  under  surface ;  (8) 
the  superior  cerebellar,  arising  from  the  basilar  dose  to  its  bifurcation,  curves 
round  the  pons,  and  supplies  the  anterior  and  upper  parts  of  the  hemisphere. 
These  cerebellar  arteries  communicate  with  each  other,  and  the  superior  is  often 
connected  by  one  or  mora  twigs  with  the  posterior  cerabraL 

Vbnous  Cibculjltion. — The  veins  of  the  convexity  of  the  hemisphere,  and  of 
its  inner  surface,  ascend  and  open  in  a  forward  direction  into  the  superior  longitu- 
dinal sinus.  One  of  the  veins  of  the  convexity  courses  at  first  along  the  fissura 
of  Sylvius,  and  afterwards  ascends  across  the  hemisphera :  it  has  been  termed  the 
"  Sylvian  vein  "  by  Durat. '  The  course  of  the  surface  veins  is  important  because 
it  helps  to  explain  the  frequency  with  which  clots  form  within  them.  Elsewhere 
the  blood  from  ascending  arteries  passes  into  descending  veins,  so  that  the  feeble 
pressura  through  the  capillaries  is  supplemented  by  the  influence  of  gravitation. 
Elsewhera  ascending  veins  convey  blood  that  has  been  brought  by  descending 
arteries,  and  the  venous  pressura  is  aided  by  the  "  hydrostatic  pressura,"  which 
tends  to  make  the  blood  rise  in  the  veins  to  the  level  of  the  heart  But  on  the 
brain,  blood  from  ascending  arteries  passes  into  ascending  veins.  The  openings 
of  these  veins  into  the  longitudinal  sinus  being  diracted  forwards,  the  entering 
blood  is  opposed  in  direction  to  the  current  in  the  sinus,  and  the  effect  must  be 
to  retard  the  flow  in  both  veins  and  sinus.  Moreover,  in  the  erect  posture,  the 
anterior  part  of  the  longitudinal  sinus  has  also  an  ascending  course,  while  the 
trabeculte  that  occupy  the  lumen  of  the  sinus  must  offer  some  hindrance  to  the 
movement  of  the  blood.  These  circumstances  help  us  to  understand  the  readi- 
ness with  which  clots  form  in  the  cortical  veins  and  longitudinal  sinus,  when 
other  circumst^ces  favour  the  coagulation  of  the  blood*  Indeed,  the  marvel  is 
that  thrombosis  is  not  more  common  than  it  is. 

The  veins  of  the  inferior  surface  of  the  brain  enter— the  anterior  the  cavern- 
ous sinus,  the  middle  the  petrosal  sinuses,  the  posterior  the  lateral  sinus.  The 
veins  of  Galen,  from  the  ventricles,  receive  not  only  the  blood  from  the  ventri- 
cular walls  and  choroid  plexuses,  but  also  from  the  corpus  callosum.  The  veins 
of  the  upper  surface  of  the  cerebellum  open  into  the  veins  of  Galen  or  the 
straight  sinus  in  which  the  veins  of  Gralen  end.  Those  of  the  inferior  surface 
open — the  posterior  into  the  lateral  sinus,  and  the  anterior  into  the  occipital 
sinuses.  The  individual  veins  have  not,  as  a  rule,  free  communications  with 
those  adjacent,  although  differences  exist  in  this  respect.  But  the  system  of 
the  convexity  (superior  longitudinal  sinus)  has  three  important  communications. 
A  large  vein  always  passes  from  the  Sylvian  vein  to  the  enperior  petrosal  nnne 
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(Trolmrd),  sod  another,  at  the  base,  connects  the  commencement  of  the  Sylvian 
Tsin  with  the  hssilar  yein,  and  thns  with  the  straight  sinus.  The  vein  of  the 
eoipna  oalloeam  (going  to  the  reins  of  Galen)  often  communicates  freely  with 
the  veins  on  the  inner  surface  of  the  hemisphere,  which  go  to  the  superior 
longitudinal  sinus.  The  communication  between  the  various  sinuses,  with 
the  exception  of  the  superior  longitudinal,  are  free.  Thus  the  two  cavernous 
sxniiMS  are  connected  by  the  circular  sinus  around  the  pituitary  body,  and  each 
caTemoQS  sinus  has  a  double  communication  (by  the  two  petrosal  sinuses)  with 
the  lateral  sinus  and  jugular  vein,  while  the  two  inferior  petrosal  sinuses  are 
coonected  by  the  "  transverse  sinus  "  across  the  basilar  process  of  the  occipital 
bone.  The  cavernous  sinus  receives  the  ophthalmic  rein,  the  superior  petrosal 
sinos  receives  veins  from  the  internal  ear,  and  into  the  lateral  sinus  some  mas- 
toid veins  open.  The  occipital  sinus  receives  the  spinal  veins,  and  many  sinuses 
receive  veins  from  the  diplod  of  the  skulL 

There  exist  certain  communications  between  the  cerebral  sinuses  and  veins 
oatmde  the  skull.  The  following  are  the  chief.  Veins  from  the  nose  enter  the 
anterior  extremity  of  the  superior  longitudinal  sinus.  The  ophthalmic  vein 
(cavernous  sinus)  communicates  freely  with  the  facial  vein.  By  the  veins  of 
the  mastoid  cells  the  occipital  vein  communicates  with  the  lateral  sinus.  More- 
over, small  "  emissary  "  veins  pass  through  minute  foramina  in  the  cranium  and 
eonneet  certain  sinuses  with  external  veins.  The  most  important  of  these  are 
between  the  superior  longitudinal  sinus  and  the  veins  of  the  scalp,  between  the 
eavemoos  sinus  and  the  pterygoid  plexus  of  the  internal  maxillary  vein,  between 
the  inferior  petrosal  sinus  and  the  deep  veins  of  the  neck.  A  further  communi- 
cation, very  variable  in  degpree,  is  established  by  the  veins  of  the  diploS.  Lastly, 
the  spinal  system,  which  has  free  external  communication,  is  connected  by  six 
feins  with  the  sinus  system  of  the  brain.  The  cerebral  veins  and  sinuses  have 
no  valves.  These  facts  are  important  in  regard  to  the  external  signs  of  throm 
bosis  in  the  unnaes  within  the  skulL 
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We  liaTe  already  seen  that  some  tracts  of  fibres  in  the  brair 
undergo  degeneiution  after  a  lesion  in  their  course  or  in  the  gre> 
matter  from  which  they  spring.  In  the  latter  case  the  whole  length 
of  the  fibre  degenerates,  in  the  former  only  that  portion  which  lies 
OD  the  distal  side  of  the  lesion,  t.  e,  on  the  side  farthest  from  the 
nerre-eell  which  gives  origin  to  the  fibre.  This  secondary  degene- 
ration proceeds  until  the  fibres  are  again  interrupted  by  grey  matter, 
and  there  it  ceases.  The  nature  of  secondary  degeneration  was  con- 
sidered in  Tol.  i,  where  we  saw  that  the  axis-cylinder  of  each  ner re- 
fibre  must  be  regarded  as  the  prolonged  process  of  a  nerve-cell, 
depending  on  that  nerve-cell  for  its  nutritional  integrity,  and  that  the 
nerre-fibre  therefore  undergoes  degeneration  when  the  cell  is  destroyed 
or  the  fibre  is  cut  off  from  the  cell.  As  a  general  rule  the  direction 
in  which  a  fibre  degenerates  is  that  in  which  it  conducts;  that  is,  the 
cell  on  which  the  nutrition  of  the  fibre  depends,  the  cell  of  which  it 
is  the  prolonged  process,  is  the  cell  from  which  the  nerve  impulses 
originate  that  traverse  the  fibre,  or,  in  other  words,  it  is  this  cell  only 
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fvhich  excites  the  functional  activitj  of  the  fibre.  But  this  rule  of 
the  identity  of  the  direction  of  conduction  and  degeneration  does  not 
seem  to  be  true  of  all  nerve-fibres.  As  far  as  is  jet  known,  it  is  true 
of  all  motor  fibres,  but  there  is  a  conspicuous  exception  to  it  in  the 
case  of  the  fibres  of  the  peripheral  sensory  nerves.  These  conduet 
centripetally,  but  degenerate  centrifugally  from  the  ganglion  on  the 
posterior  root.  Above  the  ganglion  they  conform  to  the  general  law. 
In  the  central  nervous  system  we  may  take  the  direction  of  degeneration 
as  presumptive  but  not  as  absolute  proof  of  the  direction  of  conduction. 
It  is  doubtful  whether  all  nerve-fibres  undergo  secondary  degeneration. 
The  fibres  of  the  corpus  callosum  apparently  do  not.  Possibly  some 
fibres  pass  between  two  nerve-cells,  and  are  so  related  to  both  (con- 
necting, for  instance,  undivided  processes)  that  either  cell  is  able  to 
maintain  the  nutrition  of  tbe  fibre. 

The  most  important  and  extensive  secondary  degeneration  is  that 
of  the  fibres  of  the  pyramidal  tracts,  proceeding  from  the  central 
convolutions.  The  course  of  these  fibres  has  been  already  fully 
described  (p.  28).  The  lesion  causing  their  degeneration  may  be  in 
the  cortex,  or  anywhere  in  the  course  of  tbe  fibres.  If  it  is  above  the 
cms,  the  degeneration  appears  at  the  under  surface  of  the  cms,  in  its 
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Fig.  51. — Lesion  of  tbe  apper  part  of  tbe  central  convolutions,  caanng 
descending  degeneration  of  tbe  pyramidal  tract  in  tbe  cms  and  tbe  anterior 
pyramid  of  tbe  medulla.     (After  Brissaud.) 

Fig.  52. — Partial  di^ase  of  tbe  central  convolntioni,  causing  partial 
degeneration  of  tbe  pyramidal  fibres  in  the  cms  and  medulla.  More 
degenerated  fibres  come  to  tbe  surface  near  tbe  pons  tban  near  tbe  tract. 

middle  two  fifths  (Pig.  61),  and  is  wider  above,  near  the  optic  tract, 
than  below,  near  the  pons,  where  the  pyramidal  fibres  are  overlapped 
by  those  on  each  side.  The  pons  is  reduced  in  size  on  tbe  side  of  the 
degeneration,  and  the  anterior  pyramid  of  the  medulla  is  small  and 
grey.    To  cause  extensive  degeneration  of  these  tracts,  a  lesion  of  the 
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ma^t   be  also  exten- 
,  such  aa  tbat  showa  in 
"^tpr.   51.      A  slighter  lesioD 
•'ig.  52)  causes  partial  de- 
pratioo ;    some  tibres  are 
irolred  and  others  escape. 
,  leeion  of  the  marginal  con* 
rtlutioQ    in   the   monkej   k 
L>1  lowed     bjr     scattered    de- 
ion    In    the    inttTnal 
iiUe  behind  its  bend,  but 
in  front  of  thi8»  and  in 
iie  pons  and  cord,  where  it 
mure  compact.     Lesions  uf 
gjms  foroieatus  are  fol- 
owed  hj  similar    degenera- 
tion in  the  pons  and  medulla, 
but,  in  the  cord,  this  is  spread 
out   OTer  the    whole    traas* 
?ene  sectional  area  of  the 
U^roased    pjramidal  tract   of 
bs  opposite  side  alone,  and 
iukllj      diminished      in 
dunnt  from    above    down- 
(Fnmce,  '  Phil  Tr./ 

'.) 
A  lesion  within  the  pons 
degeneration  only  of 


r.r. 


F.r. 
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Fl«.  63.— Softening  in  the  Ii  ft 
dde  of  thfl  pout  lo  the  crustal  por- 
tir»ii  (A),  ftnd  Dtfiir  the  nudetu  of 
ibc  firib  nerre  (B  «)♦  Tbo  otber 
are*  repr«s<^nt  teciioni  through 
piirta  of  thd  tnedalla  &ad 
fttioD  of  the  pynimida;  the 
ia  of  the  spiaul  cord.  L  Pif, 
jy,  left  and  Hgbt  pvraniidnl 
ii  L  F,  R  F,  left  »*Qd  right 
fcj  I>eep  Tr,  Sup  TV,  deep  and 
ftdal  trmniverae  libreg  of  tfaa 
V  mut,  VoiC,  motor  nadeue 
jbieenditig  root  of  the  tifth 
1 1  Audi  Am  9,  deep  and  itiper* 
fOoti  of  the  iinditory  nerve  | 

0,  if  m,  lit  externa],  internal^  /C^&\  I  \ fjUfSl^S^'^^ 

i  SUttfrior  nnclei ;  ir««/,  rest) form 
ri  LAP,RA FMit aiin  right 
^norpjramid;  l>if,  liii^eucruted 
t),  Nd^  tiot  degeuemttd  (nf»^lit) 
vramldftl  fibres  at  the  dei^UBJiatioQ 
'\  tbe  pyraaidj  i  LA  FT^  left  ant. 

r.  tnctr  &  L  F  T,  right  kteral  pyr.  tract  \  m^  anterior  corau  t  y.  flight  degene- 
tion  in  the  anterior  part  of  the  lateral  col  urn  q. 
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the  fibres  below  the  lesion,  as  in  the  case  shown  in  Fig.  59.  The 
effects  of  the  area  of  softening  in  the  crustal  half  of  the  pons,  shown 
in  Fig.  58,  present  a  good  illustration  of  the  downward  course  of  the 

Fie.  64.  Fio.  55. 


Fio.  56. 

Fio.  64. — Degeneration  of  thp  right  anterior  and  left  lateral  pyramidal 
tracts  in  the  spinal  cord,  consequent  on  a  lesion  in  the  right  hemisphere  of 
the  hraln,  causing  left  hemiplegia. 

Fio.  55. ^Bilateral  degeneration  of  the  pyramidal  tracts  secondary  to  a 
lesion  in  the  right  hemisphere.    (From  sections  by  Prof.  Pitres.) 

Fio.  66.— Area  of  disease  of  the  right  pre-f  rental  lobe,  oaosing  partial 
degeneration  of  the  inner  fibres  of  the  crosta. 
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degeneration  through  the  medulla  and  the  decussation  of  the  pyra- 
mids. In  Fig.  B  the  degenerated  bundles  of  the  pyramidal  tract  are 
separate,  but  in  0  and  D  they  are  united  in  the  anterior  pyramid, 
which  is  completely  degenerated.  The  passage  of  the  degenerated 
fibres  through  the  decussation  of  the  pyramids  is  shown  in  F  and  G ; 
in  the  latter  most  of  them  have  reached  tbe  opposite  lateral  column 
of  the  cord,  and  occupy  the  position  of  the  lateral  pyramidal  tract, 
while  the  degeneration  in  the  anterior  column  is  reduced  almost  to 
the  small  dimensions  which  it  presents  in  the  lowest  figure  (of  the 
cord).  The  descending  changes  in  the  spinal  cord  have  been  described 
in  the  first  Tolume.  and  are  shown  in  Fig.  54. 

In  some  cases  of  disease  of  the  motor  path  in  one  hemisphere  there 
is  a  doable  degeneration  in  the  cord,  a  slight  degeneration  in  the 
lateral  pyramidal  fibres  on  the  side  of  the  cerebral  lesion,  as  well  as 
considerable  degeneration  in  the  lateral  tract  of  the  opposite  side. 
Attention  has  been  called  to  the  frequency  of  this  double  degeneration 
by  Pitres.*  An  example  of  it  is  shown  in  Fig.  55.  It  is,  perhaps, 
related  to  the  double  representation  of  the  leg  in  both  hemispheres  of 
the  brain,  which  will  be  mentioned  in  the  account  of  the  symptoms 
of  brain  disease.    It  is  not  present,  however,  in  all  cases. 

Another  frequent  secondary  degeneration  is  that  of  the  fibres  which 
course  from  the  pre-frontal  lobe  of  the  brain  (in  front  of  the  central 
oonTolntions)  through  the  anterior  limb  of  the  internal  capsule,  and 
the  inner  part  of  the  crusta  of  the  cerebral  peduncle  to  the  grey 
natter  of  the  pons.  In  the  pons  their  degeneration  ceases,  but  the 
eridence  that  they  are  connected,  through  its  grey  matter,  with  the 
eerebellum  is  very  strong  (see  p.  82).  Hence  they  are  termed  the 
fronto-cerebellar  fibres  (F  G,  Fig.  56).  Their  degeneration  is  visible 
in  the  most  internal  portion  of  the  cms,  and  may  be  produced  by 
disease  either  of  the  frontal  lobe  in  front  of  the  ascending  frontal 
convolution  (see  Fig.  56)  or  of  the  anterior  limb  of  the  internal  capsule 
(Fig.  57). 

Degeneration  of  the  most  external  fibres  of  the  crusta,  those  that 
pass  between  the  grey  matter  of  the  pons  and  the  temporal  and 
occipital  lobes,  has  been  met  with  in  rare  cases.  In  an  instructive 
case  of  congenital  atrophy  of  one  occipital  lobe,  extending  as  far  as 
the  middle  of  the  posterior  limb  of  the  fissure  of  Sylvius,  there  was  also 
stropby  of  the  pulvinar,  the  optic  tract,  the  external  geniculate  body, 
the  superficial  layer  of  the  anterior  quadrigeminal  body,  and  its 
anterior  brachium.t  Degeneration  of  those  fibres  has  been  caused 
by  extensive  damage  to  the  cortex  (Bechterew),  or  by  a  lesion  in  the 
vicinity  of  the  hindmost  fibres  of  the  internal  capsule,  as  in  the  case 
shown  in  Fig.  58.  It  is  not  the  disease  of  the  capsule  itself  which 
causes  the  degeneration,  for  the  fibres  that  run  in  this  part  of  the 
cmpsole  proceed  from  the  tegmentum  (p.  32),  and  probably  degenerate, 

•  See  also  Hadden  and  Sherrington,  <  Bmin,'  18S6. 
t  Kieoiner,  'Allg.  Zeitschr.  f.  Psych./  Bd.  xlviii. 
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as  they  certainly  oonduct,  upwards.  The  degeneration  is  due  to  the 
damage  to  the  adjacent  fibres,  which,  as  thej  leave  the  cms,  do  not 
enter  the  capsule,  but  pass  close  by  it,  to  radiate  to  the  temporal  and 
occipital  cortex* 


Fio.  67. 


Fig.  68. 


Fin.  69. 


Fie.  67. — Lesion  of  the  lenticolar  nnclens  and  of  both  limbt  of  the  cup- 
■nie,  causing  partial  degeneration  of  the  inner  and  pyramidal  fibres  of  the 
crasta. 

Fie.  68.— Disease  of  the  posterior  part  of  the  capsule,  damaging  also  the 
adjacent  fibres  from  the  outer  part  of  the  crasta,  which  have  undergone 
secondary  degeneration.    (After  Brissaud.) 

Fto.  69. — ^A  lesion  (S)  of  the  pons,  causing  secondary  degeneration  of 
the  transverse  fibres  (D  D)  and  of  the  anterior  pyramid  of  the  medulla. 

The  transverse  fibres  of  the  pons  are  said  to  degenerate  when  inter- 
rupted  by  a  lesion  in  their  course.  Of  adjacent  fibres,  some  seem  to 
degenerate  in  one  direction,  and  other  fibres  in  the  opposite  direction, 
so  that  the  degeneration  extends  on  each  side  of  the  lesion,  as  in 
Fig.  59.  lu  the  case  shown  in  Fig.  53  such  degeneration  could  not  be 
distinctly  traced. 

The  above  are  the  chief  secondary  degenerations  that  are  of  medical 
significance.  Some  other  degenerations  have  been  met  with,  such, 
for  instance,  as  that  of  the  fillet,  but  they  are  not  yet  of  sufficient 
definiteuesB  to  warrant  their  detailed  description. 


THE  SYMPTOMS   OF  BRAIN  DISEASE. 


The  symptoms  produced  by  diseases  of  the  brain  are,  for  the  most 
part,  the  same  in  character,  whatever  be  the  morbid  process  that  causes 
them.  They  depend  on  the  seat  of  the  disease,  and  on  the  nature  of 
the  change  that  the  nerve-elements  undergo,  rather  than  on  the  patho- 
logical character  of  the  primary  lesion.  In  moat  diseases  that  we 
term  "organic"  the  primary  morbid  process  is  outside  the  nerve- 
elements  themselves ;  the  changes  these  elements  undergo  are 
secondary,  and  are  few  in  kind,  while  the  diseases  by  which  they  are 
produced  are  numerous.  In  the  maladies  that  we  term  *'  functional  *' 
(which  are  better  conceived  as  "  nutritional,"  see  vol.  i,  p.  2)  there  is 
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no  lesion  outside  the  nerre-elements ;  the  change  which  these  undergo, 
and  on  which  the  symptoms  immediately  depend,  is  pnmarj.  This  is 
probably  the  case  also  in  the  degenerations  of  the  brain,  although  the 
changes  in  the  nerve-elements,  and  those  in  the  interstitial  tissue, 
often  seem  to  occur  almost  at  the  same  time. 

The  symptoms  of  disease  show  that  there  is  disorder  of  function, 
either  **  objective  "  and  recognisable  by  another  person,  or  '*  subjeo- 
tiTe**  and  peroeived  only  by  the  sufferer  himself.  The  disturbance  of 
function  is  of  two  kinds :  (1)  a  diminution  of  action,  which  may  present 
erery  degree  down  to  abolition ;  and  (2)  an  increase  of  action.  These 
two  effects  are  often  combined.  Disease  may  lessen  the  possible 
amount  of  functional  action,  and  jet  render  that  which  remains  too 
readilj  excited.  This  is  the  ** irritable  weakness"  of  old  writers. 
The  increase  of  action  caused  bj  disease  is  commonly  called  "  irri- 
tation." But  irritation  sometimes  lessens  function  bj  the  process 
that  physiologists  term  ** inhibition."  Thus  loss  of  function  may 
be  due  to  structural  damage  or  to  irritation ;  from  the  latter  the  loss 
is  transient,  from  the  former  it  is  permanent.  Lastly,  function  may 
be  gravely  deranged  and  even  arrested  bj  a  change  in  the  blood, 
especially  by  the  presence  in  it  of  new  elements,  constituting  what  is 
termed  a  "  toxemic "  state.  The  facts  at  present  available  suggest 
that  these  agents  may  be  either  organisms  or  the  products  of  their 
growth — perhaps  merely  the  chemical  products. 

Structural  damage  to  the  nerve-elements  is  produced  in  various 
ways  by  organic  disease  of  the  brain.  The  following  are  the  most 
important  mechanisms : — (1)  Mechanical  interruption  or  destruction, 
as  when  nerve-fibres  are  torn  across,  or  nerve-cells  are  separated 
by  an  extravasation  of  blood.  This  involves,  of  necessity,  entire 
abolition  of  function.  (2)  Mechanical  compression,  which  may  be 
sudden  or  slow  in  its  production,  and  varies  in  its  influence  on  func- 
tion according  to  its  rapidity.  Yery  slight  compression,  if  suddenly 
or  rapidly  induced,  arrests  function ;  on  the  other  hand,  a  consider- 
able amount  of  pressure  produces  little  or  no  effect  if  it  be  very 
slowly  induced.  We  do  not  know  whether  pressure  acts  on  function 
by  a  mechanical  influence  on  the  nerve-elements,  or  by  an  arrest  of 
the  blood-supply  due  to  compression  of  the  capillaries.  The  differ- 
ence between  the  effect  of  slow  and  sudden  pressure  suggests  that 
its  influence  on  the  nerve-elements  is  direct,  since  the  effect  on  the 
capillaries  must  be  the  same  in  each  case.  Pressure  does  more  than 
arrest  function ;  it  causes  structural  disintegration  of  nerve-elements, 
and  this  also  is  greater  when  the  pressure  is  rapidly  produced.  (3) 
Arrest  of  the  blood-supply  causes  arrest  of  fuction,  and  diminution  of 
the  blood-supply  causes  impairment  of  function.  Here  also  we  may 
trace  a  relation  to  rapidity  of  production,  although  slighter  than  in 
the  case  of  pressure,  and  perhaps  due  to  the  fact  that  slow  obstruc- 
tion gives  time  for  the  establishment  of  a  collateral  circulation.  The 
immediate  arrest  of  function  that  follows  a  sudden  arresit  of  blood- 
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supply  is  Tery  remarkable.  If  tlie  heart  fails,  for  instance,  conscious- 
ness is  instantly  lost.  It  is  probable  that  the  influence  is  in  part 
mechanical,  due  to  the  sudden  diminution  in  the  pressure  to  which 
the  nerye-elements  are  normally  exposed.  It  is  probable,  therefore, 
that  a  decrease,  as  well  as  an  increase,  of  pressure  interferes  with 
function.  (4)  Inflammation — which,  in  the  brain  as  in  other  tissues, 
involves  the  interstitial  tissue  and  the  proper  elements  of  the  part,  as 
well  as  the  blood-vessels.  (5)  Molecular  disintegration  or  wasting  of 
the  nerve-elements.  This  constitutes  the  primary  and  chief  element 
in  many  degenerative  processes,  in  which  it  is  associated  with  changes 
in  the  interstitial  tissue.  It  occurs  also,  in  rapid  form,  in  consequence 
of  many  of  the  other  morbid  processes  above  described. 

Some  symptoms,  such  as  local  paralysis,  are  due  to  and  indicate 
interference  with  the  function  of  a  definite  part  of  the  brain.  They 
are  often  termed /ocaZ  symptoms.  Other  symptoms,  such  as  loss  of 
consciousness  or  delirium,  indicate  a  wide-spread  interference  with  func- 
tion, and  are  called  diffuse.  The  distinction,  although  useful,  must  not 
be  conceived  as  absolute.  Sv>me  symptoms  may  be  at  one  time  diffuse, 
at  another  focal.  The  same  terms  are  also  applied  to  the  morbid 
processes,  but  the  two  applications  do  not  altogether  correspond. 
Diffuse  processes  may  cause  focal  symptoms,  as  when  hemiplegia 
results  from  an  inflammation  extending  over  the  whole  of  one 
hemisphere.  On  the  other  hand,  a  focal  lesion  may  cause  a 
diffuse  symptom,  as  when  a  small  hsemorrhage  produces  loss  of 
consciousness. 

It  is  necessary,  in  the  first  place,  to  describe  the  characters  of  the 
several  symptoms  of  organic  disease  of  the  brain.  Some  of  these 
symptoms  consist  of  disturbance  of  the  functions  of  the  cranial 
nerves,  and  it  will  be  convenient  to  describe  them  in  connection  with 
the  diseases  of  those  nerves,  before  wo  consider  the  general  rules  of 
diagnosis  and  the  special  diseases  of  the  brain. 

Motor  Symptoms. — Motor  Pabaltsis — Hemiplegia. — Loss  of 
voluntary  power  over  the  muscles  is  one  of  the  most  frequent  and 
important  eff'ects  of  brain  disease.  A  distinction  is  often  drawn 
between  complete  and  partial  loss  of  power,  and  the  former  is  termed 
"  paralysis,"  the  latter  "  paresis."  The  two  differ  only  in  degree,  and 
the  term  **  paralysis  "  is  also  applied  to  all  grades  of  deficiency.  The 
loss  is  due  to  interference  with  the  motor  centres  or  the  motor  path, 
which,  as  we  have  seen,  passes  from  the  central  convolutions  down 
through  the  ceutrum  ovale,  the  internal  capsule,  the  crusta  of  the 
cerebral  peduncle,  and  the  corresponding  region  of  the  pons,  to  the 
anterior  pyramid  of  the  medulla.  The  disease  that  causes  paralysis 
may  be  situated  in  any  one  of  these  regions.  Disease  elsewhere  does 
not  cause  loss  of  motor  power  unless  it  exerts  pressure  on  the  motor 
tracts.     The  paths  from  the  two  sides  are  near  together  in  the  pons. 
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and  still  nearer  in  the  medulla;  hence  a  lesioa  in  either  of  these 
situations  may  paralyse  both  sides  of  the  body.  Even  in  the  pons, 
bowerer,  a  single  lesion  often  affects  one  side  only,  while  in  the  crura 
the  paths  diverge,  and  both  suffer  only  when  they  are  damaged  by  a 
large  tumour.  In  the  cerebral  hemispheres  a  single  lesion  always 
alfeets  only  one  motor  path.  The  unilateral  paralysis  that  results 
£rom  disease  of  the  tract  on  one  side  is  termed  "  hemiplegia."  The 
paths  decussate  in  the  medulla,  and  therefore  the  limbs  are  paralysed 
on  the  side  opposite  to  the  lesion  in  the  brain.  In  the  pons  the 
motor  paths,  before  crossing  the  middle  line  to  the  hypoglossal  and 
fo^aal  nuclei,  are  associated  with  the  path  from  the  limbs,  and  hence 
a  lesion  anywhere  aboye  the  middle  of  the  pons  usually  causes  also 
paralysis  of  tbe  face  and  tongue,  which  is  on  the  same  side  as  the 
palsy  of  the  limbs.  The  motor  fibres  diverge  in  the  internal  capsule, 
and  still  more  as  they  pass  through  the  white  substance  to  the  cortex, 
where,  as  we  have  seen,  are  centres,  to  some  extent  separate,  for  the 
leg,  arm,  face,  and  tongue.  Hence  lesions  of  the  cortex,  or  of  the 
white  substance  just  beneath  it,  may  paralyse  one  of  these  parts 
without  tbe  others;  but  such  partial  palsy  seldom  results  from  a 
lesion  in  the  internal  capsule,  because,  to  have  so  limited  an  action, 
a  lesion  there  must  be  minute. 

To  the  rule  that  the  paralysis  is  on  the  side  opposite  to  the  cerebral 
lesion,  apparent  exceptions  have  been  met  with,  in  which  hemiplegia 
was  on  the  same  side  as  the  lesion.  Morgagni  suggested  that  in  these 
eases  the  ordinary  decussation  of  the  motor  tracts  does  not  occur ;  and 
the  discovery  by  Elechsig  that  there  are  great  variations  in  the  decus- 
sation of  the  pyramids  in  the  medulla  has  been  regarded  as  confirming 
the  hypothesis  of  Morgagni.  But  there  is  strong  reason  to  believe 
that  when  the  paths  do  not  decussate  in  the  medulla  they  cross  lower 
down  the  spinal  cord,  and  if  so  this  explanation  falls  to  the  ground. 
Much  more  frequent  than  hemiplegia  on  the  same  side  as  tbe  lesion 
is  hemiplegia  without  any  discoverable  lesion  to  account  for  it.  The 
nature  of  these  cases  is  mysterious,  but  most  pathologists  have  met 
with  instances.  They  are  probably  due  to  a  morbid  blood-state,  as ' 
already  explained. 

In  a  case  of  severe  **  complete "  hemiplegia  tbe  arm  and  leg  are 
powerless ;  the  face  is  paralysed,  chiefly  in  tbe  lower  part,  and  moves 
almost  as  well  in  the  upper  part  as  on  the  unparalysed  side ;  tbe  tongue, 
when  protruded,  deviates  towards  the  paralysed  side,  being  pushed 
over  by  the  genio-hyo-glossus  of  the  sound  side.  But  tbe  muscles  of 
mastication  contract  equally  in  ordinary  action,  and  tbe  two  sides  of 
the  thorax  move  equally  in  ordinary  respiration.  Some  of  the  trunk 
muscles  may  be  weakened ;  tbe  patient  cannot  sit  up.  If  he  takes 
a  deep  breath,  and  brings  into  action  tbe  extraordinary  muscles 
of  respiration,  the  half  of  the  thorax  on  tbe  paralysed  side  often 
expands  less  than  the  other.  Thus  some  muscles  are  completely 
paralysed,  others  are  merely  weakened,  others  are  apparently  un- 
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affected.  This  difference  in  the  condition  of  the  muscles  beoomet 
greater  after  the  lapse  of  a  few  months.  Even  when  the  motor  path 
in  one  hemisphere  is  completely  interrupted  bj  the  disease,  and  the 
interruption  is  permanent,  the  muscles  that  were  mere] j  weakened  im* 
prove  in  strength,  and  in  some  others,  that  were  at  first  totally  para* 
Ijsed,  a  certain  amount  of  voluntary  pother  returns.  Some  movement 
of  the  leg  is  regained,  especially  at  the  hip-  and  knee-joints ;  in  the 
arm  the  shoulder-joint  can  be  moved  a  little,  and  often  also  the  elbow, 
although  the  hand  may  remain  motionless.  Such  recovery,  the  lesion 
persisting,  occurs  to  some  extent  at  all  ages,  but  much  more  readily 
in  the  young  than  in  the  old.  In  children  the  recovery  of  the  leg  is 
so  gpreat  that  in  time  th^re  is  ability  to  walk  long  distivnces,  in  spite 
of  the  destruction  of  the  motor  patb.  In  adults,  the  palsy  of  the 
hand  may  remain  almost  absolute ;  often,  however,  slight  power  of 
flexing  the  fingers  returns,  and  in  children  some  recovery  of  movement 
in  the  hand  is  invariable,  and  it  may  ultimately  be  oonsidemUeb 
although  disordered.* 

This  difference  in  the  initial  palsy,  and  the  return  of  power  in  certain 
muscles,  manifestly  suggest  a  complex  relation  of  the  muscles  to  the 
centres  of  each  hemisphere,  and  this  relation  is  often  stated  by  an 
hypothesis  called  *•  Broadbent's  ;*'  but,  as  stated  by  Broadbent,  it  was 
in  a  form  somewhat  different  from  that  which  seems  best  to  meet  the 
exigencies  of  present  knowledge.  Its  form  has  indeed  changed  more 
than  once,  but  the  credit  belongs  to  him  of  having  first  definitely 
stated  it.  Some  muscles  of  the  body,  as  the  intercostals  and 
masseters,  are  used  only  with  their  fellows  of  the  opposite  side; 
others  are  often  used  with  their  fellows,  but  often  also  alone,  as  the 
zygomatici,  the  trapezii,  and  many  leg  muscles ;  others  are  chiefly 
used  alone,  as  the  muscles  of  the  hand.  Movements  are  represented 
exclusively  in  the  opposite  hemisj>here  in  proportion  as  they  are  uni- 
lateral, in  both  hemispheres  in  proportion  as  they  are  bilateral  in 
execution.  In  other  words,  either  hemisphere  can  excite  the  bilateral 
movements,  but  only  the  opposite  hemisphere  can  excite  the  unilateral 
'  movements.  The  muscles  that  are  sometimes  used  with  their  fellows 
of  the  opposite  side  and  sometimes  alone,  which  recover  partially  with 
a  persistent  lesion,  are  connected  with  both  hemispheres,  but  are 
habitually  excited  from  the  opposite  hemisphere ;  they  recover  some 
power  because  the  hemisphere  on  the  same  side  gains  the  influence 
over  them  for  which  structural  arrangements  previously  existed,  but 
had  not  been  used. 

We  do  not  yet  know  the  nature  of  the  connection  between  the 
hemisphere  and  the  muscles  on  the  same  side.  Broadbent  thought  it 
was  by  a  connection  between  the  lower  (spinal  and  bulbar)  centres  on 

*  Thus,  in  one  case  of  severe  hemiplegia  in  early  life,  the  patient  became  able  to 
walk  long  distances,  and  had  some  power  of  (disordered)  movement  in  the  band. 
After  death  in  adult  life  the  opposite  internal  capsule  was  found  destroyed.  A  ]arg« 
cavity  occapied  the  whole  of  the  central  ganglia. 
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the  two  sides,  which  enabled  the  bilateral  muscles  to  be  excited 
together  from  one  hemisphere.  It  is  highly  probable  that  such  a 
eonnection  does  exist,  and  it  may  be  actually  effectiTC  in  the  case  of 
the  bilateral  use  of  mnsdes;  but  such  a  connection  cannot  subserve 
the  unilateral  use  of  such  muscles,  as,  for  instance,  the  isolated  move- 
ment of  the  leg.  This  implies  a  separate  path  to  the  lower  centre ; 
a  mere  connection  of  the  lower  centres  would  not  suffice.  We  do  not 
know  whether  this  separate  path  is  by  pyramidal  fibres  that  do  not 
decussate  (as  by  the  anterior  pyramidal  tract,  or  by  the  passage  of 
some  fibres  into  the  lateral  column  of  the  same  side),  or  whether  it  is 
by  a  recroBsing  in  the  cord.  We  must,  however,  associate  this 
relation  with  the  fact  that  degeneration  may  be  found  in  both  lateral 
columns  when  the  disease  is  on  one  side  of  the  brain  (see  p.  70) ;  but 
there  is  a  difference  of  opinion  as  to  the  way  in  which  this  degenera- 
tion arises,  whether  the  fibres  that  degenerate  come  down  from  the 
medulla,  as  is  suggested  by  Pitres'  observations  on  man,  or  whether 
they  are  due  to  a  recrossing  in  the  cord,  as  Sherrington  concludes 
from  his  experiments  on  animals.* 

But  the  retention  of  some  moyements  and  the  return  of  otliers 
raggests  another  correlated  fact.  If  bilateral  movements  are  excited 
from  both  hemispheres,  disease  of  one  hemisphere  should  lessen  the 
power  cm  both  sides.  In  proportion  as  muscles  escape  or  recover  on 
the  side  opposite  to  the  lesion  they  should  be  weakened  on  the  side  of 
the  lesion.  As  a  matter  of  fact  this  is  so.  Most  of  the  bilateral 
mnscles  are,  however,  so  placed  that  their  strength  cannot  be 
measured,  but  many  muscles  of  partly  bilateral  use  can  be  tested,  and 
these  are  always  found  to  be  weakened  on  the  side  of  the  lesion.  The 
weakening  of  this  side  was  pointed  out  lon^  ago  by  Brown- Sequard, 
and  has  been  also  investigated  by  Pitresf  and  Friedlander.^  It  is 
greater  when  the  lesion  is  in  the  left  hemisphere  than  when  the  right 
m  diseased.  In  the  leg  the  loss  is  always  considerable,  and  is  indeed 
oonspicuouB,  even  on  a  cursory  examination.  It  exists  also  in  the 
trunk  muscles,  where  it  is  less  readily  detected,  and  it  exists  also  in 
the  arm  in  a  degree  for  which  theory  scarcely  prepares  us.  The 
power  of  the  hand  is  often  reduced  to  not  much  more  than  one  half 
of  the  normal.  Such  a  loss  is  not  adequately  explained  by  the 
hypothesis  above  stated,  and  seems  to  show  that  this  hypothesis, 
however  true  and  important,  does  not  express  the  whole  truth,  part 
of  which  may  be  lost  sight  of,  obscured  by  developmental  processes 
in  which  it  arose.  This  is  especially  true  of  the  complementary 
weakening  that  should  correspond  to  the  preservation  of  strength, 
and  which  can  scarcely  be  otherwise  explained. 

Some  other  features  of  hemiplegia  remain  to  be  described.  Certain 
morementa  towards  one  side  are  produced  by  the  action  of  muscles 

•  •  Jonrn  of  Phys.,'  vi,  N<>8.  4  and  S. 
t  '.Arch,  de  Neurologic/  1882. 
X  « Neor.  Centmlbl./  1888,  p.  241. 
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situated  on  both  sides.  Such,  for  instance,  is  the  lateral  movement 
of  the  eyes,  by  the  external  rectus  of  one  side  and  the  internal  rectuB 
of  the  other.  Such  also  is  the  rotation  of  the  head;  the  face  is 
turned  towards  one  side  by  the  opposite  sterno-mastoid,  acting  with 
other  less  important  muscles  of  tbe  side  towards  which  the  head  is 
turned.  In  hemiplegia  these  movements  towards  the  paralysed  side 
may  be  impaired.  The  head  and  eyes  cannot  then  be  turned  towards 
the  affected  side;  and  the  unopposed  antagonistic  muscles  may 
even  turn  the  head  and  eyes  towards  the  unparalysed  side.  This  is 
termed '' conjugate  deviation  of  the  eyes."  Tbe  symptom  usually 
)»asses  away  in  the  course  of  a  few  days,  but  occasionally  continues 
for  weeks,  and  is  perhaps  occasionallj  represented  by  nystagmus 
on  movement  in  the  direction  concerned.  From  this  we  learn 
two  facts.  First,  that  movements,  rather  than  muscles*  are 
represented  in  the  cerebral  hemispheres,  and  are  lost  in  disease. 
Secondly,  that  these  lateral  movements  by  muscles  of  both  sides  are 
represented  in  both  hemispheres,  but  that  in  a  normal  state  thej  are 
chiefly  effected  by  the  opposite  hemisphere.  When  this  is  diseased 
they  are  impaired,  until  the  hemisphere  on  the  same  side  has  acquired 
functional  power  over  them  through  mechanisms  before  existing  but 
unused. 

A  sudden  cerebral  lesion,  such  as  causes  heiniple^a,  is  often 
attended  by  loss  of  consciousness.  We  are  then  deprived  of  the 
direct  evidence  of  loss  of  voluntary  power,  and  a  slight  degree  of 
weakness  cannot  be  detected.  But  the  existence  of  considerable  para- 
lysis can  generally  be  ascertained.  There  may  even  be  greater  flaccidity 
of  the  paralysed  limbs,  which,  if  raised,  fall  like  a  weight  influenced 
only  by  gravitation,  while'the  opposite  limbs,  although  they  also  fall, 
do  so  less  suddenly.  We  are  also  helped  in  this  condition  by  the 
state  of  reflex  action,  which  is  often  though  not  always  diminished 
or  abolished.  This  is  best  seen  in  the  abdominal,  cremasteric,  and 
plantar  reflexes,  when  these  are  compared  with  the  corresponding 
actions  on  the  opposite  side.  Moreover,  during  the  period  of  un- 
consciousness, the  conjugate  deviation  of  the  head  and  eyes  is  often 
distinct ;  if  the  head  be  placed  in  the  mid-position,  the  deviation 
slowly  returns.  A  slight  degree  of  ptosis  may  also  sometimes  be 
noticed  on  the  paralysed  side. 

If  the  patient  is  conscious,  the  power  of  voluntary  movement  can 
be  directly  tested,  and  if  the  paralysis  is  not  absolute  tbe  several 
movements  of  each  joint  should  be  separately  examined,  and  the 
force  with  which  passive  movement  can  be  resisted  should  be  ascer- 
tained. The  patient  is  almost  always  able  to  dose  the  eye,  but 
often  a  strong  contraction  of  the  orbicularis  is  less  on  the  para- 
lysed side  than  on  the  other.  When  there  is  no  difference  in  the 
strength  of  contraction  of  the  orbiculares  palpebrarum,  the  patient, 
if  previously  able  to  shut  the  eye  on  the  hemiplegic  side  without 
the  other^  is  usually  no  longer  able  to  do  so.    In  the  early  stage 
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It^'eol  may  Le  unable  even  to  close  the  eye  on  the  liemi[»legic 
Smui*' times  there  is  even  slight  wen kn ess  of  the  i'ronfalis,  and 
Ilia  fDrrliezid  tnaj  be  fiinoother  on  the  paralysed  side  tliau  od 
the  other.  In  the  lower  part  of  the  face  there  may  be  a  marked 
difference  in  the  degree  of  aff*"etion  of  the  voluntary,  emotional,  and 
Mndated  movements   (Figs.   60—62),      The   foi-mer  is  tested  by 
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Figs*  60 — 62. — Different  affrction  of  rolontarj  nnd  cmolif>Tial  move- 
ne&Uof  the  face  in  a  case  of  right  hotni(>legiu.  Ihe  appearimce  of  the 
farr  at  reti  if  shown  !d  Fig*  60;  an  attempt  to  r&Ue  the  uppfr  lip  on  both 
mdf9  in  Fig.  61  :  a  xinile  m  Fig.  62.  'J'he  Ixst  was  much  more  nearly  eqml 
on  tlie  two  aldei  than  the  Bgare  saggestt.     (From  photogr.ipiia.) 


making  the  patient  raise  the  upper  lip»  and  move  the  mouth  from  side 
to  side;  emotional  movement  is  seen  in  a  smile,  aod  the  associated 
toovemeDt  is  obtained  by  causing  the  patient  to  grasp  strongly  with 
the  sound  hand.  This  difference  is  occasionally  of  considerable  dia- 
gnostic importance.  In  some  cases,  in  the  early  stage,  the  eye  canoot 
tje  closed,  and  there  may  be  a  doubt  whether  the  paralvsis  is  due  to 
disease  of  the  nerve  or  of  the  motor  tract  in  the  hemisphere.  In  the 
former  case  all  emotional  movement  is  lost,  as  well  as  that  which  is 
fulnntarj.  In  the  latter  the  smile  may  be  equal  on  the  two  sides 
lltlioQgb  voluntary  movement  is  lost  on  one.  The  movement  of  the 
tongue  within  the  mouth  should  be  observed,  as  well  as  its  deviation 
oa  protrusion.  The  base  of  the  tongue  is  usually  higher  on  the 
f paralysed  side  than  on  the  other. 

If  hemiplegia  is  compkte  in  extent  "but  imperfect  in  degree,  the 
idition  is  similar  to  that  of  perfect  hemiplegia  which  is  in  process 

:  recovery.  The  loss  of  power  is  greater  in  the  urm  than  in  the  leg, 
and  greater  towards  the  extremity  of  each  limli  than  in  the  part 
nearest  the  trunk.  The  m useless  moving  the  himd  are  weaker  than 
tlioee  of  the  shoulder,  and  in  the  leg  the  most  affccled  movements  are 
those  of  the  toot,  especially  flexion  of  the  ankle.  Hence,  in  walking, 
the  foot  is  swung  round  (or,  less  commonly,  the  knee  is  unduly  flexed) 
in  order  to  prereat  the  contact  of  the  toes  with  the  ground  when  the 
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foot  is  brought  forwards.  There  is  often  more  power  of  using  the  leg 
with  the  other,  as  in  walking  or  standing,  than  there  is  in  the  separate 
movements  of  the  limb. 

To  the  rule  that  the  leg  recovers  before  the  arm»  and  the  proximal 
parts  of  the  limbs  before  the  distal,  apparent  exceptions  are  some- 
times met  with.  The  arm  may  recover  earlier  and  more  than  the  leg, 
and  sometimes  the  distal  recover  before  the  proximal  parts  of  the 
limbs.  We  should  remember  that,  in  comparing  the  two  modes  of 
recovery,  we  are  (or  may  be)  comparing  things  in  their  nature  unlike 
— the  return  of  power  due  to  compensation  by  the  other  hemisphere, 
with  that  due  to  the  recovery  of  the  damaged  hemisphere. 

Yarieties  of  hemiplegia  depend,  for  the  most  part,  on  differences 
in  the  seat  of  the  lesion.  These  differences  may  be  spoken  of  as 
transverse  and  vertical.  The  transverse  variations  determine  differ- 
ences in  the  distribution  of  the  palsy  on  the  affected  side,  and  are 
greater  the  higher  the  lesion  is  in  the  motor  path,  reaching  their 
maximum  at  the  cortex.  The  vertical  differences  determine  chiefly 
the  associations  of  the  hemiplegia,  although,  as  we  have  just  seen, 
they  are  not  without  influence  on  its  distribution,  on  account  of  the 
different  compactness  of  the  path,  and  consequent  differences  in  the 
scope  for  transverse  variations  in  the  lesion.  Where  the  path  occu- 
pies a  small  transverse  area,  a  single  lesion  can  hardly  fail  to  influence 
the  whole  of  it. 

The  varieties  determined  by  the  relative  amount  of  damage  to  the 
several  parts  of  the  motor  path  or  centres  depend  on  the  distribution 
of  the  palsy,  whether  this  is  "  complete  "  from  a  total  lesion,  or  •*  in- 
complete" from  a  partial  lesion.  Tiie  latter  occurs  chiefly  when  the 
disease  is  in  the  white  substance  of  the  hemisphere  or  in  the  cortex. 
Such  limited  palsy  is  termed  **  monoplegia,'**  or  **  dissociated  hemi- 
plegia." The  arm  only,  the  leg  only,  or  the  face  and  tongue  may  be 
affected.  The  two  last  named  are  usually  involved  together  iu  conse- 
quence of  the  proximity  of  their  centres  and  path.  These  varieties  have 
been  term  ed  hra  chia  I,  cru  ral,  an  d  fa  do  •  lin  gual  monoplegia.  The  face  and 
arm  may  also  suffer  together  (bra chio- facial  monoplegia).  The  para- 
lysis is  never  a!)solute  in  these  cases  of  limited  range,  and  the  condition 
of  the  limb,  as  regaids  loss  of  power,  usually  resembles  that  of  hemi- 
plegia which  is  iu  process  of  recovery.  The  coarse  movements  of  the 
upper  part  of  the  limb  are  preserved,  while  the  movements  of  the  hand 
may  be  lost. 

The  second  class  of  varieties  depend  on  the  vertical  position  of  the 
lesion.  If  this  is  in  the  medulla  the  face  escapes  altogether,  or  only 
the  lips  are  involved.  Disvase  at  the  level  of  the  hypoglossal  may,  by 
damaging  the  flbns  of  this  nerve,  cause  its  paralysis  on  the  same  side 

*  Strictly,  **  monopli  gia  "  ought  to  be  used  to  designate  doable  hemiplegia,  but 
this  is  commonly  called  diplegia.  We  have  thus  the  anomaloos  nomenclatore  (too 
firmly  rooted  to  be  disturbed)  that  two  half-palsies  make  a  double  palsy,  and  that 
a  one-palsy  is  part  of  a  half -palsy  I 
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%9  the  lesion,  and  a  deriation  of  the  ton^e  towards  the  tinparatjscd 
tide.  Theoretically,  hemiplegia  without  paralysis  of  face  or  tongue 
may  result  from  a  lesion  of  one  pyramid  below  the  hypoglossal  nuclei* 
but  such  cases  are  extremely  rare.  In  the  lower  part  of  the  pons 
the  facial  nerve  is  damaged  on  the  side  of  the  lesion,  and  therefore 
on  the  side  opposite  to  the  palsy  of  the  limbs.  In  the  upper  part 
Off  the  pons  the  fibres  from  the  opposite  facial  nucleus  have  joined 
the  motor  tract,  and  the  hemiplegia  does  not  differ  from  that  pro- 
duced by  disease  of  the  internal  capsule,  unless  the  fifth  nerve  is 
inTolved  on  the  side  opposite  to  the  limbs.  If  the  lesion  is  in  the 
cms,  the  fibres  of  the  third  nerve  may  be  damaged  on  the  side  of  the 
lesion,  and  there  is,  in  addition  to  the  hemiplegia,  palsy  of  the  third 
nerve  opposite  to  the  hemiplegia,  usually  complete,  sometimes  incom- 
plete, and  affecting  especially  the  levator.  The  impairment  of  sensa- 
tion that  often  accompanies  hemiplegia  will  be  described  in  a  separate 
section. 

Associated  movements  sometimes  occur  in  the  parts  paralysed. 
An  effort  to  grasp  with  the  unaffected  hand  will  sometimes  cause 
a  similar  movement  in  the  paralysed  hand.  More  common  still  is  a 
movement  of  the  paralysed  arm  during  the  act  of  yawning  or  stretch- 
ing, or  even  during  coughing.  When  partial  recovery  of  power  has 
taken  place,  voluntary  movements  of  the  affected  limb  may. cause  an 
associated  movement  of  the  unaffected  limb.  The  explanation  of 
these  associated  movements  is  doubtless  to  be  found  in  the  connections 
of  the  subsidiary  centres  through  which  they  are  produced. 

The  diminution  in  the  superficial  reflex  action  already  mentioned 
is  almost  invariable  at  first.  Sometimes  it  passes  away  in  the  course 
of  weeks  or  months ;  in  other  cases  it  persists.  In  rare  cases  an 
increase  in  the  superficial  reflex  action  has  been  met  with.  This 
difference  bears  no  relation  to  the  change  in  sensibility.  We  do  not 
yet  know  the  significance  of  the  difference.  Some  physiological 
researches  suggest  that  there  is  a  cerebral  centre  which  normally 
restrains  the  activity  of  the  spinal  reflex  centres,  and  that  this  is,  in 
its  turn,  controlled  by  a  higher  centre,  the  influence  of  which  may  be 
cut  off  by  the  lesion.  In  consequence,  the  reflex  inhibitory  centre  is 
unrestrained,  and  lowers  reflex  action  on  the  paralysed  side.  This  loss 
of  reflex  action  is  of  diagnostic  importance,  because  it  often  occurs  when 
the  motor  paralysis  is  slight. 

In  rare  cases,  considerable  movements  of  the  limbs,  even  of  the  arm. 
similar  to  the  associated  movements,  may  be  produced  by  cutaneous 
stimulation.  The  effect  may  not  be  confined  to  the  paralysed  side. 
Thus,  Nothnagel  mentions  a  case  in  which  a  moderate  pinch  of  the 
hemipl^c  arm  caused  muscular  contractions  in  the  other  arm  ;  on  a 
stronger  pinch  the  contractions  extended  to  the  other  leg,  and  on  a 
still  stronger  pinch,  to  the  leg  also  on  the  same  (the  hemiplegic) 
side,  whilst  the  arm  that  was  pinched  always  remained  stilL* 
•  « V.  Ziemnen'i  Handbnch,'  Bd.  xi,  1,  ii  Audage,  p.  lia 
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Jfiwctt/or  Bigidiiy, — At  some  period  the  paralysed  limbs  usually 
present  rigidity  of  the  muscles,  which  stiffens  the  limbs  in  a  certain 
posture,  and  opposes  passive  movement.  The  attempt  to  oyercoma 
the  rigidity  by  forced  extension  of  the  muscles  causes  pain.  Todd 
first  drew  a  distinction  between  two  forms,  ••  early  "  and  "  late  ** 
rigidity,  and  to  these  we  must  add  two  others.  (1)  Initial  rigidity 
comes  on  immediately  after  the  onset,  and  often  lasts  for  a  few 
hours  only.  It  is  due  to  the  irritation  of  the  fibres  by  the  process 
that  interrupts  their  continuity,  and  is  often  absent.  The  (2)  earlff 
rigidity  comes  on  within  a  few  days  of  the  onset,  and  lasts  for  a 
few  weeks.  The  posture  which  the  limbs  assume  is  that  of  rest.  It  is 
apparently  due  to  the  irritation  of  the  fibres  of  the  motor  tract  by  the 
inflammation  that  the  lesion  sets  up.  It  is  usually  slight  in  degree, 
but  sometimes  considerable,  when  there  is  an  unusual  amount  of 
irritation.  If  the  initial  rigidity  is  prolonged  it  may  pass  into  the  early 
rigidity.  The  (3)  l(Ue  rigidity  comes  on  in  the  course  of  a  few  weeks, 
and  lasts  for  months  or  years ;  in  cases  of  enduring  paralysis  it  may 
be  permanent.  This  rigidity  occurs  when  there  is  descending  degene- 
ration in  the  motor  (pyramidal)  tracts,  and  seems  to  be  influenced  in 
its  degree  by  the  irritative  nature  of  this  degeneration  (Charcot).  In 
the  upper  limb  the  position  is  that  of  adduction  of  the  shoulder, 
flexion  of  the  elbow,  flexion  and  pronation  of  the  wrist,  and  still  greater 
flexion  of  the  fingers,  especially  of  the  distal  phalanges,  by  the  con- 
traction of  the  long  flexor  (fig.  63),  the  interossei,  which  flex  the 
metacarpo-phalangeal  joints,  being  little  affected  in  this  form  of  con- 
tracture. When  the  wrist  is  passively  flexed  the  fingers  can  be  ex- 
tended freely,  but  if  the  wrist  is  extended  they  return  to  the  state  of 
flexion,  because  extension  of  the  wrist  lengthens,  and  flexion  shortens 
the  course  of  the  flexor  tendons  (fig.  64).  Although  the  contracture 
preponderates  in  the  flexor,  muscles,  the  extensors  present  also  some 
rigidity,  as  passive  movement  readily  demonstrates.  Very  rarely  the 
fingers  are  extended  at  all  joints  (including  the  metacarpo-phalangeal), 
but  in  these  cases  there  is  never  complete  paralysis,  and  the  rigidity 
also  is  slight.  In  the  leg  the  rigidity  is  more  nearly  equal  in  the  two 
groups  of  muscles,  and  produces  extensor  contracture,  so  that  the  leg 
is  straight,  and  the  foot  tends  to  assume  the  position  of  talipes  equino- 
Tarus.    The  face  does  not  participate  in  this  form  of  rigidity. 

The  late  rigidity  depends  on  an  active  muscular  contracture.  It 
lessens  very  much  during  sleep,  and  when  the  limb  is  placed  in  warm 
water.  It  can  also  be  overcome  by  passive  extension,  most  readily 
when  this  is  gentle  and  long  continued.  The  relaxation  is  facilitated 
by  rubbing  the  muscle.  Faradisation  of  the  opponents  of  the  most 
contracted  muscles  also  lessens  the  rigidity.  When  late  rigidity  has 
continued  for  a  considerable  time,  tissue  changes  sometimes  take  place 
in  the  shortened  muscles,  in  consequence  of  which  their  passive 
elongation  is  no  longer  possible.  Thus  we  must  distinguish  from  the 
active  late  rigidity  an  ultimate  (4)  $tnMtural  contracture. 
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Fia.  63.— Late  rigiditjinlipnii- 
plegia  five  mootht  after  t}m 
onset. 


Tb©  rigiditj,  earlj  and  late,  evidently  depends  on  the  over -action  of 

iMim  spinal  centres.     The  centres  which  thna  overact  are  probablf  those 

9a  whicb  normal  muscular  '•tone**  de-  _ 

l«»  and  the  rigiditj  is  an  excessive 

\4tgree  of  this  "  tone."     With  it  is  asso- 

an  excess  of  the  pet^ullar  muscular 

it?  an  which  the  so-called  **ti  u^ 

xes  **  depend,  due  probaW^r  to  a 

^mnscle-reflei  actio d  (see  vol.  it  |>*  15). 

The  excess  is  not  usuallj  evident  until  a 

[week  or  ten  dajs  after  the  onset  of  the 

iitplegia.     In  consequeuce  of  tliis  in- 

irritabilitj  there  is,  in  moat  cases 

[  af  hemiplegia  with  persistent  weakness, 

\mn  excessive  knee-jerk,  and  a  foot-clooiis 

■  ean  generally  be  obtained.     Sometimes  a 

lectns-clonns  can  be  elicited.     The  same 

eoadition  raav  be  observed  in   the  arm. 

I A  tap  on  the  front  of  the  wrist  causes  a 

contraction  in  the  flexors  of  the  fingers; 

I  ene  of  the  radius  produces  a  contraction 

in  the  biceps,  one  on  the  ulna  a  cotitrac- 

[Uonk  in  the  triceps,  and  this  can  be  Btlll 

(bailer  obtained  by  a  tap  on  the  ten<1oii 

of  the  triceps  just  above  the  olecranon. 

k  clonus  can  sometimes  be  obtained  iu  the 

>  of  the  fingers  by  putting  sudden 

yn  on  them.     I  have  even  obtained 

'  a  similar   clouus   in   the    trapezius    by 

ludden  depression  of  the  sbouidtr. 

The  increase  of  myotatic  irritability, 

Nhicb  de{»ends  on  degenerative  cbanj^es 

tu  tile  pvmmidai  tracts,  comes  on,  as  has 

^1>etfn  said,  about  ten  davs  after  tbe  onset 

of  tbe  hemiplegia.     But  the  myotatic  irritabilitj  sometimes  presents 

▼aviations  before  the  degenerative  increase  is  established,  and  theso 

are  probably  due  to  the  cerebral  irritation,  wliich  may  increase  or 

I  inhibit  the  action  of  the  spinal  centres  on  which  the  phenomena  depend. 

Indeed,  immediately  after  the  onset  of  hemiplegia,  the  knee-jerk 

Inaj  be  absent,  and  it  may  return  in  a  few  hours.     When  it  is  thus 

ilo»t  there  is  perfect  relaxation.     More  frequent  than  this  loss  is  an 

Nnitial  increase  ;  soon  after  tbe  onset  the  knee-jerk  is  increased,  and  a 

fuot-clouus  can  he  obtained.     This  early  increase  may  or  may  not  pass 

away  before  the  degenerative  excess  is  developed. 


Flo.  f^4  — Lflte  rigidity  In  tiemi- 
pk^gttt,  BliowiTig  the  ticxion  of 
the  luiddJe  and  dtital  pUti- 
iHiigea  IV hen  the  wriat  h  vx- 
tended^  end  tbi^ir  extenaioa 
when  flexion  of  tbe  wtihI 
ihort^na  the  course  g|  tlio 
tA;ndon8. 


MM§cular  IrritahilUy  and  Nutrition.^In  cerebral  disease  there  is 
hax^lj  aoy  considerable  change  in  tlie  Irritability  of  the  muscles.     It 
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nay  be  the  same  as  that  on  the  nnparaljsed  side,  or  it  may  present  a 
tlight  change,  increase  or  diminution.  The  change  is  neyer  consider- 
able, and  is  the  same  to  both  faradism  and  voltaism.  The  increase  is 
the  earlier  change ;  a  decrease  is  not  usually  present  until  some  months 
after  the  onset.  In  the  cases  in  which  there  is  an  alteration  of  mus- 
cular irritability,  there  is  generally  wasting  of  the  muscles,  sometimes 
considerable,  but  never  reaching  the  degree  seen  in  progressiye  mus- 
cular atrophy.  Both  the  wasting  and  the  alteration  in  irritability  are 
probably  due  to  the  irritative  character  of  the  descending  degeneration 
in  the  pyramidal  tracts.  Although  the  degeneration  does  not  spread 
to  the  motor  nerve-cells  as  a  destructive  process,  it  seems,  when  irri- 
tative in  character,  to  influence  their  nutrition  and  the  nutrition  of 
the  motor  nerve-fibres  proceeding  from  them,  and,  through  these,  that 
of  the  muscles. 

Vcuo-motar  and  Trophic  Changes, — The  paralysed  limbs  (1)  may 
present  no  vascular  changes ;  (2)  they  may  be  warmer  by  half  a  degree 
or  80  than  those  of  the  opposite  side  ;  (8)  tbey  may  be  colder,  pale  or 
livid.  Eulenberg  and  Landois  have  ascertained  that  the  cortex  contains, 
near  the  motor  centres  for  the  limbs,  other  centres  that  influence  the 
vascular  state  of  the  limbs.  Irritation  of  these  centres  causes  pallor 
and  coldness,  while  hypersBmia  and  increased  warmth  are  probably  the 
result  of  a  loss  of  the  central  influence,  and  may  be  due  to  disease  of 
the  cortex  or  of  the  path  from  it,  which  seems  to  pass  in  the  posterior 
limb  of  the  internal  capsule.  The  elevation  of  temperature  may  be 
from  '2°  to  15°  P.  above  that  of  the  unparalysed  side.  It  is  often 
uniformly  raised  for  ten  days  or  a  fortnight,  and  then  presents  varia- 
tions, sometimes  an  elevation,  sometimes  a  depression.  The  elevation 
of  temperature  may  be  accompanied  by  redness  of  the  skin  ;  when  the 
temperature  falls  the  vessels  may  contract,  causing  pallor,  or  may 
remain  distended,  and  the  limb  then  has  a  bluish-red  aspect.  Occa- 
sionally there  is  increased  sweating.  There  may  be  some  subcu- 
taneous oedema,  most  marked  towards  the  extremity  of  the  limb. 
This,  in  slight  degree,  is  very  common,  and  may  come  on  &t  the 
end  of  one  or  two  days  and  persist  for  many  weeks.  It  is  especially 
great  when  there  is  kidney  disease,  and  may  be  very  marked  in  the 
paralysed  limb  and  absent  elsewhere.  In  some  cases  there  is  a 
tendency  to  acute  trophic  changes.  Slight  pressure,  continued  for 
a  few  hours,  may  raise  a  blister,  and  even  cause  the  skin  to 
slough ;  sometimes,  indeed,  the  vesication  and  sloughing  seem  spon- 
taneous. Bedsores  thus  readily  occur.  Their  most  common  seat  in 
hemiplegia  is  the  gluteal  region,  while  in  paraplegia  it  is  usually 
over  the  sacrum.  The  skin  over  the  trochanter,  malleolus,  and  heel 
is  also  apt  to  slough,  manifestly  because  these  points  are  the  most 
exposed  to  pressure.  A  marked  tendency  to  such  sloughing  is  of  bad 
prognostic  significance. 

More  chronic  trophic  changes  are  sometimes  observed.    Dissemi- 
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iritis,  with  caiisi<ieraWe  thickening  of  tlie  nerres  at  v  Haia 

rSpraCkikB  been  met  with  (Ltmbiisther),  and  is  said  to  l>e  iird*-p<.ideot 

^ of  degemerat ion  in  the  pyramidal  tracts  (Obarcot).     luflammahon  of 

tbe  Urger  join  tit,  attended  with  redness  and  sweUing,  has  been  occa< 

mdoaIIj  observed  during  the  latter  |>art  of  the  period  of  iDtiaminatory 

bctian,  three  or  foor  weeks  alter  the  onset.     It  is  limited  to  the 

!»■  Mle,  and  is  evidently  analogue  a  to  the  similar  inflammation 

it  idarv  to  acute  myelitis.     This  conJitiou  is  met  with  more 

troqueDtlj  in  cases  of  cerebral  softening  than  of  cerebral  haemur- 

la  some  caseH  there  are  symptoms  that  eugjjest  paralysis  ol  the 

[  cenrical  sympathetic  (NotLna^el).  Tht^ae  are  contraction  of  the  pupiU 
•light  droopiug  of  the  eyelid  (not  due  to  paralysis  of  the  leyator, 
beoaune  the  eyelid  can  be  raised  us  high  as  on  the  paralysed  side)» 

bBHrrowinp  of  the  pjilfjebral  fissure*  retraction  of  the  eyeball,  and  au 

^in^frased  secretion  ok"  tears  and  of  nasal  mucus.  Tiie  pulse  on  the 
fiaralysad  side  is  often  smaller  than  on  theoth^^r^and  sphygmographic 
tracings  are  said  to  show  a  lessened  contractility  of  the  wall  of  the 

Uenel  (Wolff  and  Eulenberg). 

Occasionally  the  uutrition  of  the  nails  is  changed,  and  they  become 
more  curved  and  brittle.  Rarely  there  is  au  increase  in  the  growth  of 
bair  and  a  thickening  of  the  skin.     When  hemiplegia  comes  on  in 

[ childhood  the  growth  of  the  limbs  u  usmtlly  retarded,  and  tbey  never 
nitauQ  the  normal  size.     The  difference  is  more  marked  iu  the  up|ier 

'ih»ii  in  the  lower  limbs,  and  affects  all  parts,  including  the  bones  ;  iu 

^  iKtf  sca}>ula  it  is  often  very  conspicuous. 


Dfsorder*  o/  Movement  after  Benii^Jegia, — Besides  the  rigidity 
already  mentiuued  the  affected  limbs  bo  me  times  present  other  forrns 
of  spasm, — Iremor,  rhvthmical  niovements,  and  especially  irregubr 
moTi*nient8,  occai^ionally  quick,  more  often  slow.  These  occur  only 
whef)  there  is  some  return  of  voluntary  power,  not  when  the  paralysis 
'  absolute.  The  spiism  is  especially  conspicuous  on  voluntary 
iit,  although  it  may  also  occur,  in  slighter  degree,  wheu  the 
liaibs  are  at  rest.  All  forms  are  more  frequent  and  more  considerable 
In  I  ho  arm  than  in  the  \*^g.  The  spasia  ^ioos  uot  manifest  itself  until 
>liie  months  after  the  onset  of  the  hemiplegia,  coming  on  with  the 
return  of  volnntary  power;  once  eattiblisUed,  it  usuallj  persists, 
although  it  may  lessen  somewhat  in  the  course  of  years. 

Simple  tremor  is  not  common.     It  is  usnallj  fine,  and  occurs  chiefly 

during  moveuieot,  rarely  when  the  limb  is  at  rest.     It  is  confined  to 

the  arm.     Rhythmical  mov*  mmta  are  also  rare,  and  likewise  occui 

only  in  the  upper  limb.     There  may  be  alternate  flexion  or  exten- 

OD  of  the  fingers  or  wrist,  or  pronation  and  supination  of  the  hand, 

r«ofltiaiion9  or  only  on  movement. 

The  most  common  form  is  that  in  which  there  is  tonic  spasm,  slowly 
tarjiiig  ill  relitive  degree  in  diSerent  muscles,  and  thus  causing  slow 
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irregular  moyements,  chiefly  conspicuous  in  the  band,  and  bIow  irre- 
gular inco-ordination.  From  this  feature  it  may  conveniently  be 
termed  "  mobile  spasm."  It  is  commonly  conjoined  with  more  or  less 
permanent  rigidity,  which  tends  to  fix  the  limb  in  a  certain  posture. 
Tliis  fixed  rigidity  is  generally  proportioned  to  the  amount  of  paralysis. 
If  the  loss  of  power  is  slight,  and  there  is  no  fixed  rigidity,  tbe 
movements  may  extend  in  range.  In  some  cases  the  movements  are 
quick  instead  of  slow.  In  rare  cases,  these  movements  come  on 
without  preceding  hemiplegia;  such  a  condition  was  called  by 
Hammond  "athetosis"  (= without  fixed  position).  Such  primary 
spasm  is  similar  in  characters  to  that  which  may  succeed  hemipl^ia, 
and  every  gradation  is  met  with  between  such  cases  of  extensive 
movement  without  rigidity  and  the  more  frequent  cases  in  which  the 
movements  are  slighter,  and  are  combined  with  fixed  contracture. 
The  condition  bas  also  been  termed  "  spastic  hemiplegia  "  and  "  post- 
hemiplegic chorea.*'  This  latter  term  is  objectionable,  because  the 
condition  has  nothing  to  do  with  chorea,  and,  except  in  very  rare 
cases  of  quick  movement,  the  resemblance  to  true  chorea  is  remote. 
In  this  condition  the  upper  arm  is  usually  adducted ;  the  elbow* 
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Fio.  65. — Continaoas  mobile  spRBin  (athetosis)  after  slight  hemiplegia. 
(Patient  aged  24;  onset  of  hemiplegia  at  23;  of  spnsm  four  months  later. 
Previoas  syphilis.)  The  hand  was  in  continuous  movement  between  the 
two  positions  shown.  The  foot  was  habitually  inverted,  and  the  great  toe 
often  over-extended. 

Pio.  66.— Post-hemiplegic  mobile  8pa^m.  (The  hemiplegia  came  on  at 
23,  probably  from  embolism,  and  was  s«vcre.  Spasm  commenced  a  year 
after  the  onst't,  at  the  same  time  as  sliplit  return  of  voluntary  power.  The 
figures  fihow  some  of  the  postures  of  the  hand  six  years  after  the  oi>sct, 
especially  the  predominant  spasm  of  the  iutcrossei.) 

joint  is  commonly  flexed,  sometimes  extended,  and  occasionally  the 
extended  arm  is  carried  backwards  by  the  spasm  and  rotated  inwards, 
so  that  the  hand  is  held  against  the  lumbar  region  with  the  palm 
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turned  outwards.     In  the  same  patient,  the  arm  may  be  sometimes 
extended  and  sometimes  flexed.    If  there  is  fixed  rigidity,  this  usually 
affects  chiefly  the  flexors  of  the  wrist,  so  that  this  joint  is  bent  at  a 
right  angle.    If  there  is  no  fixed  rigidity,  the  wrist  is  sometimes 
flexed*  sometimes  over-extended.    In  the  hand  (Figs.  65  and  66)  the 
spasm  has  almost  always  a  peculiar  distribution.    It  affects  especially 
the  interossei  and  lumbricales,  which  flex  the  metacarpo-phalangeal 
and  extend  the  phalangeal  joints  ;  sometimes  it  affects  also  the  long 
extensor,  but  never  the  long  flexors  of  the  fingers,  which  are  the  espe- 
cial seat  of  the  ordinary  '*  late  rigidity."     Hence,  the  hand  is  usually 
b  the  **  interosseal  position"  (such  as  the  interossei  produce),  with 
flexion  of  the  proximal  and  extension  of  the  middle  and  distal  phalan- 
ges* but  the  amount  of  spasm  varies  from  time  to  time  in  the  muscles 
of  the  different  digits ;  now  one  is  slowly  extended,  then  another ;  and 
the  thumb  is  sometimes  pressed  against  the  forefinger,  sometimes  over- 
extended.    At  one  time  all  the  fingers 
may  be  extended  and   separated,  then 
<me  or  another  is  adducted  or  flexed, 
the  wrist   being  sometimes  flexed  and 
sometimes  .extended,  and  the  slow  irre- 
^lar  changes  in  position  suggest  the 
movements  of  the  tentacles  of  a  cuttle- 
fish.    The  constant  spasm  of  the  inter- 
ossei may,  after  a  time,  so  affect  the 
middle  and   distal  phalangeal   articula- 
tions that  they   become  over- extended 
and  undergo  a  subluxation,  so  that  the 
head  of  the  nearer  phalanx  is  prominent 
on  the  palmar  aspect  of  the  flnger.*    The 
exercise  of  the  muscles  by  the  contin- 
uous  activity  may   lead  to   their  over- 
growth, so  that  the  affected  arm  may 
be  larger  in   circumference    than    the 
other,  and  this  even  in  cases  in  which 
growth  has  been  arrested  and  the  limb 
is  shorter  than  the  other.     When  the 
hand  is  at  perfect  rest,  the  movemonts 
become  slighter  and    often   cease,  but 
they   are   renewed  by  any  attempt  at 
voluntary  action,  and  even  by  attention. 
In  more  severe  cases,  such  as  those  to  which  the  term  " athetosis  ** 
is  strictly  applicable,  the  movements  continue  during  rest,  and  may 
even  persist  during  sleep.     On  the  other  hand,  in  many  cases  the 
spontaneous  movements  are  trifling,  and  close  observation  may  be 
•  This  occurs  chiefly  when  the  spasm  comes  on  early  in  life.     In  children  over- 
extension of  the  phalangeal  joints  can  readily  be  produced,  and  it  is  kept  up  and 
incrvftaed  by  the  spasnoi. 


Fig.  67.— Mobile  and  fixed  spatm 
in  hand  after  hemiplegia  in 
early  life.  In  the  upper  fiL'uro 
the  thumb  is  held  so  m  to  sliow 
the  over-extension  of  the  mid*!  1e 
phalanges  of  the  fingers.  As 
soon  as  the  thnmb  was  released, 
the  hand  assumed  the  position 
shown  in  the  Ipwer  figure. 
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necessary  to  detect  them.  In  all  cases  Tolnntary  moTement  is 
irregular  and  difficult,  the  spasm  excited  by  the  attempt  produciog  a 
peculiar  slow  inco-ordination. 

The  leg  is  always  affected  in  much  slighter  degree  than  the  arm. 
The  spasm  is  extensor,  and  in  the  foot  tends  to  cause  eleyation  of 
the  heel  and  inversion  of  the  foot — talipes  equino-yarua.  Some  fixed 
rigidity  in  these  muscles  usually  coexists.  There  is  often  also  a 
marked  over-extension  of  the  great  toe.  The  mobile  spasm  in  the 
I'g  is  rarely  spontaneous,  but  is  usually  at  once  excited  by  morementi 
especially  by  attempts  to  walk. 

The  face,  in  these  ca8es,  presents  as  a  rule  no  spontaneous  spasm  ;* 
the  same  spasmodic  tendency  is  neTertheless  seen  also  here,  causing 
a  slight  movement  to  be  greater  in  degree  on  the  affected  side  thaa 
on  the  other,  and  the  result  may  be  of  great  diagnostic  importance. 
In  a  slight  smile,  for  instance,  the  angle  of  the  mouth  is  drawn  out* 
wards  more,  and  often  sooner,  on  this  side  than  on  the  other,  although 
there  may  be  a  manifest  deficiency  of  power  on  a  stronger  movements 
The  slight  over-action  in  the  face  is  often  a  most  valuable  diagnosUei 
indication  in  cases  of  old  infantile  hemipleg^  of  which  little  trace 
may  remain  elsewhere. 

In  about  half  the  cases  in  which  this  condition  follows  hemiplegia 
in  the  adult,  there  is  impaired  sensation  on  the  affected  side — hernia 
ansBsthesia.  But  in  the  cases  which  date  from  childhood,  sensation 
is  always  normal.  (A  lesion  of  the  brain  in  childhood  seldom,  if  ever» 
causes  persistent  loss  of  sensibility.) 

It  has  been  mentioned  that  movement  intensifies  the  spasm  and 
is  disordered  by  it,  being,  in  consequence,  rendered  ataxic  or  inco* 
ordinate.  In  some  cases  there  is  no  spontaneous  spasm,  but  simply 
inco-ordination  of  voluntary  movement,  varying  in  degree  from  mere 
awkwardness  or  unsteadiness  to  wild  disorder,  and  there  may  be 
jerking  inco-ordination  resembling  that  seen  in  disseminated  sclerosis^ 

Begarding  the  nature  and  position  of  the  disease  which  causes 
these  disorders  of  movement  we  have  as  yet  but  little  pathological 
evidence.  The  symptom  is  observed  after  recovery  from  the  para- 
lysis, and  hence  in  patients  who,  for  the  most  ^lart,  live  on  and  pass 
out  of  observation.  But  two  etiological  facts  are  of  great  signifi- 
cance. The  first  is  that  these  disorders  of  movement  are  far  more 
frequent  after  cerebral  softening  from  vascular  occlusion  than  after 
cerebral  haBmorrhage.f  The  second  is  that  they  follow  hemiplegia 
far  more  frequently  when  this  comes  on  in  infancy  or  childhood  than 
when  it  comes  on  in  adult  life.  The  probable  significance  of  the  first 
fact  is  that  in  softening,  slight  damage  to  the  cerebral  tissue  is  more 
extensive  than  the  actual  destruction,  and  the  spontaneous  spasm 

•  Bat  cf.  a  case  by  Beevor  and  Horsley,  <Brit.  Med.  Journ./  1890,  ii,  1288. 
Many  other  anomalous  cases  have  been  recorded,  chiefly  solitary  (see  Remak, '  Near. 
Cent./  1888,  392;  Blocq  and  Blam,  'Rev.  de  M^./  1888,  p.  79;  Kraft  £bing« 
•  Wien  Kl.  Woch./  1889,  Ac.). 

t  See  •*  Athetosis,"  Ac,  *  Med.-Chir.  Trans./  1676. 
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jiiiist  be  referred  to  the  overact  ion  of  ^rey  matter,  whicb  is  in  a  stat^ 

F  of  altered  nutritioii  and  fimction.     Hence  we   can  iinderstand  the 

fkectifrence  of  this  symptom  from  a  lesion  which  involvts  extensive 

attgbt  damage.    The  Bigniticance  of  the  second  fact— the  frequencj 

with  which  the  condition  folk>W9  infantiie  hiiuii>legia — ^is  probahlj 

•  greater  facility  with  which  the  growijig  and  developing  nerre- 

[telb  recover,  and  their  greater  susceptibility  to  disorder  of  function 

[wImq  their  development  is  perveited. 

Aegsrding  tlie  seat  of  the  disease  which  gives  rise  to  these  sym- 

Um8»  the  facts  at  pri*sent  recorded  are  too  few  to  pern^it  any  accurate 

[^•iieraliaation.     It  is,  however,  probable  that  a  distinction  must  be 

t  drawn  bt^tween  the  cases  in  whicb  the  lesion  occurs  in  childbood  and 

bin  adult  life*     In  the  latter,  tbe  condition  is  rare,  and  in  most  oE  the 

iMoorded  cases  tbe  disease  has  been  siluated  either  in  or  outside  the 

^  optic  thalamus;   in  several,  it   involved  the  posterior  part   of  tbe 

tnteriial  CApsule,  a  fact  which  explains  the  occasional  association  of 

llMttian»8thesi&.    The   disease  of  the  internal  capsule  has  nsually 

[Wen  incomplete,  not  involving  the  whole  thickness  of  tbe  capsule,  and 

^  tbe  lesion  has  always  involved  the  grey  matter  of  the  lenticular  nucleus 

©r  the  caudate  nucleus.     Since  the  optic  thalamus  is  not  in  tbe  motor 

i  fMtk,  disease  limited  to  tbis  must  produce  the  symptom  indirectly 

'  by  disturbing  the  function  of  some  motor  stnirtures*     It  is  cet  tuin, 

loareoTer,  that  tbe  symptom  may  result  from  disease  which  is  limited 

to  the  eoitex.*     Begarding  the  cases  that  dnte  from  childhood  we  have 

TiTj  few  facta.    In  those  that  have  bei>n  examined,  the  disease  has 

vaned  much  in  position  and  extent,     Tbis,  and  tbe  frequency  of  its 

occurrence,  suggest  that,  as  mentioned  above,  the  symptom  is  due  to 

tbe  quality   of  the  lesiun  (impairment  of  the  imtritioiL  of  growing 

motor  nerve-cells)  rather  tban  to  its  site, 

Tbe  relation  bi-tween  these  various  forms  of  post-bemiplegic  diseases 

I  el  morrement  is  shown  tu  the  following  table. 

PosUhemi2ihjic  dUordera  of  movementf 
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\  CoiiT 
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fRi'gtiIiir(ciititinuo(}a,  or  J 
on  uiuviiuiLLii)  ,         .  I  Certii  in  regular  niovem  en  tardus 
t     lo  iut^roasei,  protititort,  &c. 
,    lrre«nlur    (<»..tmnou. J  C^orcoid  f  *^7»"'"''"' .*•*!'"• 
I       or  ou  movement)       »  [  jerkuig    |     „f  „ 

Coiiti  n  uons  ™  '*  Athetosis/' 


;  moveoieut. 
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.  \   J  0(  interoBsoi  etinapicuons 
Fixed  rigidity,  uTi  varying  /  \  Of  fltiorlouga*  digitoruin  cons  pi  euoua=-kte  rigidity, 

A  c^ucluiive  cm^o  hta  been  published  hy  Deu  DUgej  '  Revue  de  ^te^lecioe.'  Mny* 
^"iBfiiS^  C«W  ii«  p*  d75«     See  ul^o  Becvor  snd  Honleji  'Brit*  Mid.  Jourir/ lb(>0,  U. 


f  Froto  "AHieiotii  and  Poit-bCTniplegic  Disorden  of  Movement,**  •Med.-Cliii, 
^M..'  1976,  p.  27  U 
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CoiTTULSiONB. — ConTf  IsioDS  are  frequent  in  organic  brain  disease. 
The  J  are  produced  in  two  ways:  (1)  By  active  irritation,  as  in 
meningitis,  growing  tumours,  encephalitis,  and  in  acute  cerebral 
lesions,  hsBmorrliage  or  softening.  (2)  By  altered  nutrition  of  grej 
matter  around  a  stationary  lesion ;  in  consequence  of  the  alteration 
the  grey  matter  possesses  deficient  stability,  and  "discharges.*'  By 
each  mechanism  convulsions  are  produced  most  readily  and  most 
frequently  when  the  disease  is  at  the  cortex,  and  the  second  mechanism 
is  practically  confined  to  cortical  lesions.  Stationary  lesions  scarcely 
ever  cause  convulsions,  unless  they  are  situated  in  or  near  the  motor 
convolutions.  On  the  other  hand,  irritating  disease  often  causes  con- 
vulsions when  it  is  at  a  distance  from  the  motor  region,  both  when  it 
is  in  the  cortex  itself  and  in  the  deeper  parts  of  the  brain,  even  in  the 
pons.  Convulsions  also  result  from  general  increase  of  intracranial 
pressure. 

The  convulsions  that  result  from  organic  brain  disease  may  be 
general,  and  similar  to  those  of  idiopathic  epilepsy,  consisting  first  of 
tonic  and  then  of  clonic  spasm,  with  sudden  loss  of  consciousness.  A 
full  description  of  their  character  is  unnecessary  here,  since  they  are 
described  in  the  chapter  on  Epilepsy.  The  fits  are  usually  of  this 
type  when  they  are  due  to  a  diffuse  morbid  process,  as  meningitis,  or 
to  disease  away  from  the  motor  region,  and  also  whenever  the  dis- 
charge is  intense.  But  in  most  cases  in  which  the  convulsions  are 
due  to  focal  disease,  especially  when  this  is  in  or  near  the  motor 
region  of  the  cortex,  the  convulsion  is  of  a  different  type,  distinct  in 
at  least  some  of  the  attacks.  The  discharge  commences  at  the  seat 
of  irritation,  and  spreads  thence  in  the  motor  region.  Hence  the 
onset  of  the  convulsion  is  deliberate  and  local ;  often  consciousness  is 
not  lost  until  the  cerebral  discharge  has  progressed  beyond  its  point 
of  commencement.  The  local  commencement  may  be  seen  by  an 
observer,  and  often  the  patient  is  aware  of  the  commencing  fit,  and 
of  the  manner  in  which  it  commences.  The  local  commencement  of 
the  convulsion  is  usually  in  the  side  of  the  face,  in  the  arm,  or  in  the 
leg.  If  slight,  the  convulsion  may  be  limited  to  the  part  in  which  it 
commences  (partial  convulsion),  and  consciousness  may  not  be  lost 
at  all.  If  more  severe,  the  convulsion  extends  to  all  parts  of  the  side 
on  which  it  commences,  and  consciousness  may  or  may  not  be  lost. 
If  still  more  severe  it  may  extend  to  the  opposite  side,  and  then 
consciousness  is  almost  always  lost.  But  there  is  a  further  distinction 
to  be  made  in  the  mode  of  affection  of  the  muscles  of  the  two  sides. 
These  are  involved  in  different  degree  and  order,  according  to  their 
unilateral  or  bilateral  use  (Broadbent,  Hughlings  Jackson)  and 
corresponding  innervation  from  one  or  both  hemispheres  (see  p.  76). 
We  have  seen  that,  in  proportion  as  movements  are  bilateral,  those 
on  the  paralysed  side  escape  in  hemiplegia.  In  the  same  proportion 
those  on  the  sound  side  are  involved  in  convulsion.  The  bilateral 
representation  which  permits  their  escape  in  one  case  ensures  their 
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brolTement  in  the  other.  Hence  we  may  have  three  degrees  of 
fXte&mon  :  (1)  In  a  slight  uniLiteral  fit  the  unilateral  muscleii  uf  ooe 
atU  axe  alone  invulted ;  the  fit  affe^ta  only  the  arm  aod  leg*  [2)  In 
aiBOrfe  severe  fit,  in  addition  to  the  unilateral  muscles,  the  bilateral 
l»qi<le>  of  botU  sides  are  invotredf  e.  g,  both  sides  of  the  tborax,  and 
ionietiinea  the  opposite  leg,  the  arm  remaininj^  free.  (3)  In  a  still 
Dora  severe  fit  the  op[>08ite  arm  is  also  iu solved,  or  the  whole  of 
the  Mooud  aide.  Anin tense  discharge,  of  l^cal  origin,  may  spread  so 
rapidly  as  to  appear  general  from  the  first.  On  the  other  hand»  it  is 
important  to  remember  the  frequency  with  which  fits  due  to  local 
itiiteage  begin  with  a  sensation,  in  tha  limbs  or  special  senses,  to  which 
the  motor  spasm  is  added.  The  slightest  fits,  however,  may  consiiit  of 
the  eeiuation  only,  and  this  when  the  discharge  occurs  in  the  **  motor  " 
regioB.  When  there  is  also  spasm,  the  place  at  which  the  sensation 
btgioa  (not  the  spasm)  points  to  the  seat  of  instability  in  the  brain* 
Yet  another  distinction  is  necessary.  There  are  muscles  on  the  two 
Bidee»  which,  together,  have  a  unilateral  action.  These  muscles,  as 
#e  have  seen  (p.  78),  are  innervaU-d  from  the  cerebral  heiuiiiphere 
ioeordiDg  to  their  action,  e.  g.  the  muscles  which  move  the  head  and 
to  the  right  are  innervated  from  the  left  hemisphere.  We  have 
eeen  that  iu  unilateral  paralysis  the  movement  is  lost  by  au 
impairment  of  the  muscles  on  both  sides.  In  a  uuilateral  convulsion 
I  the  speem  has  a  corresponding  distribution  ;  the  head  and  eyes  are 
^  ttOaUy  turned  towards  the  side  convulsed,  by  these  cofjtra- lateral 
^Hwcles,  as  they  may  be  termed.  In  a  fit  which  is  from  the  first 
^^Hieral.  it  is  common  to  have  the  convulsion  greater  on  one  side  thai 
on  the  other,  with  a  corn 'spending  deviation  of  the  head  and  eyes. 
I  In  a  fit  in  which  one  side  only  is  at  first  affected »  the  other  side  is 
often  affected  later,  while  the  convulsion  on  the  first  side  is  lessening. 
The  passage  to  the  second  arm  (probably  due  to  the  extension  of  the 
diseharge  to  the  opposite  hemisphere)  is  attended  by  a  corresponding 
I  movement  of  the  head  and  eyes,  which,  turned  at  the  onset  towards 
I  Ibe  aide  fir^t  affected,  are  afterwaids  directed  towards  the  second 
I      iide»  when  this  becomes  involved  in  spasm. 

Convulsions  begin  locally  when  the  disease  irritates  a  part  of  the 

■^Baui  In  which  the   centres  for   the  diffen^nt   parts  are   sufiiLiently 

^^Pjpamte,  and  chiefly  when  the  disease  is  in  or  near  the  cerebral  cortex* 

in  the  central  (motor)  convoluti»ms  or  paracenl  ral  loliule*    If  the  centre 

I     is  destroyed,  convulsions   rarely  be^^in  in   the  part,  which  is  then 

I     permanently  paralysed.     Hence  convulsions  occur  chiefly  from  disease 

vhtcli  partially  damages  the  centres,  or  which  is  in  their  neighbour- 

bood,  and  irritates  thera.     When  the  irritiktton  is  in  the  highest  part  of 

lliase convolutions  the  convulsion  usually  Wgins  at  the  foot;  when  in 

tfae  middle,  at  the  hand  ;  when  in  the  lower  piirt,  at  the  fare,  and  then, 

if  the  disease  is  on  the  left  sidf%  is  often  associated  with  temporary 

lose  of  speech.     It  is  probable  that  a  similar  differentiation  of  spasm 

y  occur  in  limited  disease  of  the  white  subshinco  or  internal  capsule» 


92 


BlIALV. 


but  it  la  very  uncommon  for  convulsions  to  result  from  disease  away 
from  mutor  nerve-cells.  Wln^a  the  convulsion  begins  in  one  limb,  it 
may  commence  by  a  niotioo  or  a  s^naationp  according  as  tho  motor  or 
sensory  elements  tead  in  the  discLarge*  We  do  not  yet  kuow  whether 
this  difference  has  a  localising  value.  Probably  it  has  not.  Disease 
of  the  central  convolutions  may  cause  convulsiona  commencing  by  a 
sensorv  aura.  We  have  seen  that  these  convolutions  have  sensory  at 
well  as  motor  fuuctions.  We  must  at  present  regard  the  commence- 
ment of  the  fit  by  a  sen  eat  ton  in  the  arm^  leg^  or  face,  as  of  the  »ame 
diagnostic  value  as  the  cooi  men  cement  by  motor  spasm. 

In  idiopathic  epilepsy  special  sense  aurse  are  not  infrequent,  but  in 
organic  bniiu  diaeuse  ihey  are  rare,  but  most  impoiiaut  They  signify 
lliat  the  disease  is  adjacent  to  the  special  sense  centres  in  the  cortt'X. 
Thus  I  have  mentioned  eUewhere*  a  ca>e  in  whitjh  a  tumour  of  the 
occipital  lobe  caused  a  visual  aura,  and  another  case  in  which  an 
auditory  aura  preceded  convulsions  due  to  a  tumour  which  commfnct^i 
beneafb  the  tirst  temporal  couvolution.t  In  a  third  case  a  tumour 
in  the  middle  of  tbe  posterior  limb  of  the  Essure  of  Sylvius,  invading 
the  first  temporal  convolution,  caused  convulsions  on  the  opposite  side, 
which  also  began  with  an  auditory  aura  (see  the  chapter  on  Intra* 
cranial  Tumours).  The  higher  the  body- heat,  the  more  Feadily  are 
convulsions  prod  need,  J 

The  convulsions  that  attend  the  onset  of  a  vascular  lesion  are 
usually  general,  but  comfuenoe  on  the  side  which  is  8uba«  quently 
j^jiralysed,  and  they  inav  be  confined  to  this  side,  e8|)6cial ly  in  the  case 
of  fiurfuce  lesions,  and  they  may  continue  after  hemiplegia  h^e 
become  established;  in  deeper  lesions  they  usually  cease  after  tld 
onset  of  the  paralysis,  and  if  they  continue  they  Usually  affect  only 
tbe  un paralysed  side.  The  late  post-hemiplegic  convulsions  usudlly 
affect  only  or  chiefly  the  paralysed  side. 

Unilateral  or  local  coovukion  often  leaves  behind  it  transient 
weakness  in  the  part  convulsed,  lasting  for  a  few  hours  and  then 
passing  away  (post*convulsive  paralysis),  A  severe  fit  proluibly  pro- 
duces this  weakness  by  exhausting  the  nerve-elements  (It(»bertson, 
Hughlings  Jackson).  But  si  mi  la  r  weakness  often  follows  or  accom- 
panies very  slight  fits,  especially  those  in  which  the  first  (and  some- 
times the  sole)  disch.ir^^e  is  sensory,  and  it  is  then  probabij  of 
inhibitory  nature. §  If  tils  succeed  each  other  with  great  frequency 
for  many  daya»  this  paralysis  may  persist  during  the  brief  intervals, 
and  be  very  consnlerable  in  degree ^  but  pa^s  away  rapidly  after  the 
attacks  have  ceased. 

The  great  characteristic,  therefore,  of  the  convulsions  of  organic 
brain  disease  is  their  local  commencement.  ||     A  local  fit,  e.  g,  limited 

•  *  Epilepij/  1881,  p.  fl8.  t  lb.,  p.  70. 

I  Si.'e  *  Arch,  de  n^ya.,'  1889.  §  *Epilepiy/  p.  93. 

|]  Oij  ncc^>iiiit  of  tht'lr  cart-ful  itudy  by  Hughlings  Jackson  tijcy  me  often  cal(ed 
•*  Jaek>oiaiin/' 
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limb,  Mid  local  eonimencenient  of  a  utiilateral  or  general  fit, 
ti.*  '  Kjiiae  stgDificaiice.  Tlu*  d  fE-renoe  is  of  degree  ouly.  Eacli 
»  ^  it  the  discbar^  in  tbo  braiu  I>egiii8  lociillyf  and  indicates  a 

lQ«al  olia&gQ  causing  a  persistent  instability  at  tbe  spot.  But  loeul 
eoanDeDeeiDent,  wbile  it  proves  local  cbaDges  of  nutritton,  does  not 
prove  tbat  the  disease  is  wbat  is  called  •*  organic,"  i.  e.  such  as  can  be 
by  the  naked  eye,  or  even  by  tbe  microscope.  Such  lor>al 
meneenient  is  sometimes  met  with  in  idiopathic  epilepsy,  but  it  is 
rery  f»re  in  this  form,  in  which  tbe  common  onset  is  by  a  general 
▼Uoeral  aura,  or  by  initial  loss  of  consciousness.  The  local  com- 
nt»  therefore,  eufjgesti  or|?anic  disease,  just  as  the  visceral 
ra  (as  a  sensation  at  the  epigastrium),  or  general  convulsion  without 
y  warning,  tugg^^in  idiopathic  epilepsy.  If  the  local  fits  are  very 
jjflit  and  frequent,  the  probability  that  there  is  organic  disease  it 
t,  be*  ause  there  must  be  an  excessive  degree  of  local  insta- 
\  likety  to  exist  iu  idiopalbto  epilepsy,  in  which  tbe  nmrbid 

s  nerally  widely  distributed  through  the  brain,  and  tbe  insta- 

te.. ^;  i3  iitddom  confined  to  one  part  In  all  cases,  theivfore,  in  wbieh 
fits  bi*gin  locally,  a  careful  search  must  be  made  for  any  other  indica- 
tion of  organic  disease.  But  repeated  convulsions  from  statioTiary 
organic  disease  (in  which  tbe  discbarges  spread  tbrouLrb  the  brain) 
may  induce  a  state  like  that  of  idiopathic  epilepsy.  Tbid  has  a  two* 
fold  importance,  (1)  In  diagnosis:  minor  attacks  may  occur,  espe- 
ctallj  when  the  disease  is  in  a  developing  brain,  quite  like  those  of 
the  idiopathic  malady.  (2)  In  trratment:  the  removal  of  the  source 
of  the  discharges  may  not  stop  them  ;  they  may  go  on,  proceeding 
ffom  the  cells  secondarily  affected.  Hence  the  fits,  after  infantile 
h«^miplegia,  may  not  be  arrested  by  removal  of  that  part  of  the 
cortex  that  is  diseased. 

Ihtanie  aHaek$  have  occasionally,  although  rarely,  been  produced  by 
disease  of  the  cerebellum,  or  by  disease  tbat  exerts  pressure  under  the 
tentorium*  They  may  last  for  hours,  and,  in  the  ngidity  of  the  ex- 
tensors of  the  spine,  bending  backwarks  of  the  head,  and  closure  of 
the  jaws,  may  closely  resemble  paroxysms  of  traumatic  tetanus.  It 
is  not  at  present  known  whether  they  originate  from  the  cerebellum 
from  the  pons.  Forced  movements  of  the  trunk,  as  a  tendenty  to 
tation,  are  extremely  rare,  and  their  significance  is  mentioned  in  tbe 
section  on  Localisation. 

ff^Mteroid  convulsioiu  may  occur  in  various  organic  diseases  of  tbe 
bmini  the  result  of  the  general  disturbance  of  the  cerebral  function. 
US  I  have  known  them  to  occur  in  many  cases  of  tumour  of  tbe 
in  meningitis,  in  hemiplegia  (which  also  caused  true  epilepti- 
convulsions),   and  even   at  tbe   onset  of  embolic  hemiplegia. 
leir  chief  importance  is  due  to  the  readiness  with  which  they  may 
imlaad  in  diagnosis,     Tbe  symptoms  of  hysteria  should  never  pre* 
t  a  careful  search  for  any  indications  of  organic  disease,  and  do 
i  m  any  degree  lessen  the  significsiuce  of  the  latter. 
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SsNsoRT  SrsivTOMS. — Loss  OF  Sensation  —  Hemianibsthxsia.  — 
Disease  of  the  brain  may  impair  or  destroy  seDsation,  both  in  the 
skin,  muscles,  &c.,  and  also  in  the  organs  of  special  seiise.  The  affec- 
tion, like  that  of  motion,  is  commonly  unilateral,  the  side  affected 
being  that  opposite  to  the  cerebral  lesion.  It  usually  depends  on 
damage  to  the  fibres  which  conduct  sensation,  and  which  probably 
pass  through  the  tegmentum  of  the  pons,  and  certainly  in  that  of  the 
cms,  and  in  the  posterior  third  of  the  hinder  limb  of  the  internal 
capsule  between  the  extremities  of  the  optic  thalamus  and  lenticular 
nucleus,  and  thence  radiate  to  the  central  and  parietal  cortex.  Loss 
of  sensation  is  sometimes  due  to  disease  of  the  cortex  itself,  but  com- 
plete hemianesthesia  is  rare  from  such  disease,  because  to  produce  it 
a  lesion  must  be  very  extensiye.  Some  of  the  sensory  fibres  are  pro- 
bably connected  with  the  optic  thalamus,  perhaps  also  with  the  len- 
ticular nucleus,  but  the  nature  and  functional  significance  of  this 
connection  is  not  yet  understood;  and  it  is  not  probable  that  the 
activity  of  these  ganglia  influences  consciousness,  or  that  their  dis- 
ease causes  any  loss  of  sensation.  Moreover,  outside  the  posterior 
portion  of  the  optic  thalamus,  the  visual  fibres  pass  near  the 
posterior  extremity  of  this  sensory  tract,  and  then  leave  it  to 
radiate  to  the  occipital  lobes.  Near  this  sensory  portion  of  the 
capsule  also  pass  fibres  from  the  other  nerves  of  special  sense.  These 
special  sense  tracts  have  likewise  undergone  decussation,  although 
that  of  the  optic  nerves  is  incomplete.  Hence  disease  here  may  cause 
loss  of  the  special  senses,  as  well  as  of  common  sensibility  on  the 
opposite  side,  the  affection  of  vision  being  hemianopia.  To  this 
region,  as  we  have  seen  (p.  40),  the  name  "  sensory  cross- way  '*  hat 
been  given  by  Charcot. 

Thus  iu  the  internal  capsule,  a  common  seat  of  disease,  the  paths 
for  motion  and  sensation  are  separate,  but  contiguous.  It  is  common 
for  a  lesion  to  damage  one  much,  and  the  other  but  little  or  not  at  all, 
and  to  produce,  on  the  one  hand,  hemiplegia  without,  or  with  only 
slight,  impairment  of  sensation ;  and,  on  the  other  hand,  hemianses- 
thesia  with  but  little  motor  weakness,  but  sometimes  with  hemianopia. 
But  an  extensive  lesion  may  damage  both.  Sensory  fibres  seem  to 
reach  the  motor  cortex,  and  it  is  common  for  disease  there  to  cause 
some  impairment  of  sensation,  always  most  marked  in  the  extremity 
of  the  limbs,  and  in  monoplegia  confined  to  the  extremity  of  the  limb 
that  is  weakened.*  HemiaiiflBbthesia  may  Le  of  purely  functional 
origin,  but  such  cases  have  the  associations  described  in  the 
chapter  on  '*  Hysteria,"  and  are  especially  characterised  by  the 
co-existence  of  "  crossed  amblyopia "  (g.  v.)  and  the  absence  of 
hemianopia. 

In  ascertaining  the  condition  of  sensation  it  is  necessary  to  examine 
separately  the  various  forms  of  sensibility.     The  method  of  making 

*  See  the  references  on  p.  20;  also  Pctrina,  'Prager  Zeitschr.  f.  Heilk.,'  1861, 
lU  No.  5. 
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'"exaTiiiiialioQ  and  the  precautions  to  be  tiiken  bare  been  already 
ibed  (foL  i»  p.  8). 
Besides  itie  ordinarj  forms  of  sensory  loss  there  is  one  to  which 
much  ati«ntrou  has  been  directed.     The  patient  may  be  unconscious 
of  the  pogttion  of  a  limb,  on  active  or  passive  movemeDt.     In  brain 
diseAse  that  causes  this  defect,  the  power  of  active  movement  is  usnallv 
lost;  but  if  an  extremity,  e.g.  the  hand,  is  placed  in  a  giren  ^vostnre, 
and  the  patient  is  told  to  imitate  this  posture  with  the  other  hand,  he 
maj  be  so  far  wrong  as  to  show  that  be  has  a  very  imperfect  percep- 
tion of  the  posture,  and  this  even  when  there  is  no  demonstrable 
imj»airment  of  cutaneous  aensibility.     The  hand  and  fingers  should 
be  grusped  firmly  by  the  observer,  so  that  the  direction  of  pressure 
tnay  oat  §uqgeH  the  posture.     The  loss  is  regarded  by  Munk  as  a  loss 
of  the  processes  on  which  "  conception  of  posttire  **  dejiend,  processes 
that  are,  in  rffect,  the  result  of  Kcnsory  (cutaneous  und  muscular) 
impressiims*     The  loss  is  commonly  supposed  to  l»e  due  to  cortical 
disense,  but  it  may,  as  I  have  seen,  be  very  distinct  when  the  diseivs© 
18  in  the   central   ganglia*     Its   actual    significance   has  yet   to   be 
established  by  clinical  and  pathological  observation.     TMr  may  be 
said  also  of  the  loss  of  other  sensory  **  conceptions  "  as  distiugiiijjhed 
I       from  mf^re  sensatidhs.     Thus  when  tactile  st^nsibility,  test*^d  in  the 
^Bttrdinary  way«  seems  to  be  normal,  the  patient  may  be  umible  to 
^^S^COgoi^  tbe  nature  of  objects  in  contact  with  the  skin,  although  they 
are  at  once  recc^guised  when  placed  on  the  unaifected  side. 

It  will  be  seen,  from  what  has  been  already  said,  that  loss  of  cuta- 
neous sensibility  may  be  chiefly  on  the  limbs,  and  especially  on  the 
extremities  of  the  limbs,  or  it  may  involve  the  whole  of  one  side, 
including  the  trunk  and  the  head.  It  is  to  the  latter  that  tbe  term 
**  betniancesthesia  "  is  general! j  applied.  The  loss  often  extends  up  to 
the  middle  line,  and  eiists  on  the  mucous  membranes  as  well  as  on  the 
ikio.  But  it  is  not  alwajs  thus  complete ;  it  may  be  more  considerable 
in  st»nje  parts  than  in  others,  and  may  even  be  unequally  distributed 
over  different  regions  of  the  trunk.  Nor  does  it  involve  equally  all 
lormB  of  fusibility  ;  either  touch  or  pain  may  be  chietiy  affected.  It 
ii  often  associated  with  Impairment  of  tbe  special  senses,  because,  as 
we  have  seen,  the  paths  of  special  and  cutaneous  sensibility  are  con- 
tagfuous,  and  their  cortical  centros  probably  occupy  adjacent  regions  in 
the  outer  surface  of  the  cerebral  hemisphere.  In  these  eases  vision 
may  be  impaired  either  as  "  hemianopia  "  or  "crossed  amblyopia,"  the 
Rgnificanee  of  which  has  been  mentioned  above,  and  also  in  the  account 
of  tbe  structure  and  functions  of  the  brain ;  their  characters  will  be 
given  in  the  description  of  affections  of  sight. 

OroMed  amestbesia  of  limbs  and  face  occurs  onl?  in  disease  of  the 
iS|iper  part  of  the  pons,  affecting  the  fibres  of  the  fifth  nenre  on  one 
sidtf  and  the  path  from  tbe  limbs  on  the  other.  Bilatenil  anfesthesia, 
affecting  tbe  limbs  on  both  sides,  may  occur  from  disease  of  the  pona, 
but  is  seldom  complete. 
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Ssysoar  Sn/PTOMS.^JjOBB  of  Sensation  —  Hemianibsthxsia.  — 
Disease  of  the  brain  may  impair  or  destroy  seDsation,  both  in  the 
skin,  muscles,  &c.,  and  also  in  the  organs  of  special  seiise.  The  affec- 
tion, like  that  of  motion,  is  commonlj  unilateral,  the  side  affected 
being  that  opposite  to  the  cerebral  lesion.  It  usually  depends  on 
damage  to  the  fibres  which  conduct  sensation,  and  which  probably 
pass  through  the  tegmentum  of  the  pons,  and  certainly  in  that  of  the 
cms,  and  in  the  posterior  third  of  the  hinder  limb  of  the  internal 
capsule  between  the  extremities  of  the  optic  thalamus  and  lenticular 
nucleus,  and  thence  radiate  to  the  central  and  parietal  cortex.  Loss 
of  sensation  is  sometimes  due  to  disease  of  the  cortex  itself,  but  com* 
plete  hemianesthesia  is  rare  from  such  disease,  because  to  produce  it 
a  lesion  must  be  very  extensive.  Some  of  the  sensory  fibres  are  pro- 
bably connected  with  the  optic  thalamus,  perhaps  also  with  the  len- 
ticular  nucleus,  but  the  nature  and  functional  significance  of  this 
connection  is  not  yet  understood;  and  it  is  not  probable  that  the 
activity  of  these  ganglia  influences  consciousness,  or  that  their  dis- 
ease causes  any  loss  of  sensation.  Moreover,  outside  the  posterior 
portion  of  the  optic  thalamus,  the  visual  fibres  pass  near  the 
posterior  extremity  of  this  sensory  tract,  and  then  leave  it  to 
radiate  to  the  occipital  lobes.  Near  this  sensory  portion  of  the 
capsule  also  pass  fibres  from  the  other  nerves  of  special  sense.  These 
special  sense  tracts  have  likewise  undergone  decussation,  although 
that  of  the  optic  nerves  is  incomplete.  Hence  disease  here  may  cause 
loss  of  the  special  senses,  as  well  as  of  common  sensibility  on  the 
opposite  side,  the  affection  of  vision  being  hemianopia.  To  this 
region,  as  we  have  seen  (p.  40),  the  name  "  sensory  cross- way  '*  hat 
been  given  by  Charcot. 

Thus  in  the  internal  capsule,  a  common  seat  of  disease,  the  paths 
for  motion  and  sensation  are  separate,  but  contiguous.  It  is  common 
for  a  lesion  to  damage  one  much,  and  the  other  but  little  or  not  at  all, 
and  to  produce,  on  the  one  hand,  hemiplegia  without,  or  with  only 
slight,  impairment  of  sensation ;  and,  on  the  other  hand,  hemianses- 
thesia  with  but  little  motor  weakness,  but  sometimes  with  hemianopia. 
But  an  extensive  lesion  may  damage  both.  Sensory  fibres  seem  to 
reach  the  motor  cortex,  and  it  is  common  for  disease  there  to  cause 
some  impairment  of  sensation,  always  most  marked  in  the  extremity 
of  the  limbs,  and  in  monoplegia  confined  to  the  extremity  of  the  limb 
that  is  weakened.*  Hemiausebthesia  may  be  of  purely  functional 
origin,  but  such  cases  have  the  associations  described  in  the 
chapter  on  **  Hysteria,"  and  are  especially  characterised  by  the 
co-existence  of  "  crossed  amblyopia "  (q.  v,)  and  the  absence  of 
hemianopia. 

In  ascertaining  the  condition  of  sensation  it  is  necessary  to  examine 
separately  the  various  forms  of  sensibility.    The  method  of  making 

*  See  the  references  on  p.  20;  also  Petri  na,  'Prager  Zeitschr.  f.  Heilk.,'  1861« 
lU  ^o.  5. 
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IIiIa  ezamiiialioQ  atid  the  prt'cautioii»  to  be  tiiken  have  been  alreadj 
deseribed  (vol  i,  p.  8). 

Be^ea  tbe  ordrntirj  forma  of  aensor/  loss  tbere  is  one  to  which 
ttitielt  RttentioQ  has  \^een  directed.  The  patient  may  be  onconscioua 
^jt  tbe  poaitioQ  of  a  limb,  on  active  or  passive  movement.  In  brain 
^^■b«'A«e  that  causes  this  defect^  the  power  of  active  movement  is  nsuall? 
^^■I»t;  bat  if  an  eitremitj,  e*g,  the  hand,  is  placed  in  a  given  posture, 
^^Biid  the  patient  is  told  to  imitate  this  posture  with  the  oilier  hand,  he 
^^BftT  be  BO  far  wroii^  as  to  show  that  be  has  a  very  imperfect  percep* 
"TOO  of  the  posture,  and  this  even  when  there  is  no  demonstrable 
impairment  of  cutaneous  sensibility.  The  hand  and  Angers  should 
be  gni6[>t»d  firmly  by  the  observer,  so  that  the  direction  of  pressni'e 
may  not  tugge^i  the  posture.  The  loss  is  regarded  by  Hunk  as  a  loss 
of  tbe  processes  on  which  •'conception  of  posture"  depend,  processea 
that  are,  in  effect,  the  result  of  i^ensory  (cutaneous  and  muscuiar) 
impreaaioDs.  The  loss  is  commonly  supposed  to  l>6  due  to  coriical 
disease,  but  it  may,  as  I  have  seen,  be  very  distinct  wliei)  tbe  disease 
ta  io  tbe  central  ganglia.  Its  actual  significance  has  yet  to  be 
«itabtished  by  clinical  and  pathological  observation.  Tbif>  may  be 
aaid  also  of  the  loss  of  other  sensory  "  conceptions  *'  as  distinguished 
from  mr*re  sensatictas.  Thus  when  tactile  sensibility,  tested  in  the 
erdinary  way,  seems  to  be  normal,  tbe  patient  may  be  umible  to 
teeogniae  tbe  nature  of  objects  in  cont^tct  with  the  skin,  although  they 
are  at  once  recognised  when  placed  on  the  unaffected  side. 

It  will  be  seen,  from  what  has  been  already  said,  that  loss  of  cnta* 
at^ona  sensibility  may  be  chiefly  on  the  limbs,  and  especially  on  the 
extremities  of  the  limbs,  or  it  may  involve  the  whole  of  one  sidoj 
including  the  trunk  and  tbe  head.  It  is  to  the  latter  that  the  term 
"  bemiaDoesthesia  "  is  generally  applied.  The  loss  often  extends  up  to 
the  middle  line,  and  exists  on  the  mucous  mem  I  cranes  as  well  as*  on  tbe 
akin.  Bat  it  is  not  alwajs  thus  complete  \  it  may  be  more  considerable 
in  some  i^arta  than  in  others,  and  may  even  he  unequally  distributed 
0?er  different  regions  of  the  trunk.  Nor  does  it  involve  equally  all 
forms  of  sensibility  ;  either  touch  or  pain  may  be  chiefly  affecttd.  It 
ia  often  associated  with  impairment  of  the  special  senses,  heciiuse,  as 
wm  kare  aeen,  the  paths  of  special  and  cutaneous  sensihility  are  con- 
tigaotis,  and  their  cortical  centres  probably  occupy  adjucent  regions  in 

Itlie  outer  surfnce  of  the  cerebral  hemisphere.  In  these  cases  vision 
Bay  be  irapaii-ed  either  as  •*  hemianopia  **  or  •*  crossed  amblyopia/'  the 
iigjiificaiice  of  which  has  been  mentioned  above,  and  also  in  the  account 
ol  the  structure  and  functions  of  the  brain;  their  characters  will  be 
given  in  the  description  of  affections  of  ei^bt. 

Oiosied  anesthesia  of  limbs  and  face  occurs  only  in  diBoaae  of  the 

Vfifier  part  of  the  pons,  affecting  the  fibres  of  the  fifth  nerve  on  one 

«dte  and  the  path  from  the  Hmba  on  the  other.     Bilateral  anaesthesia, 

slfectiDg  the  limbs  oa  both  aidesi  may  occur  from  disease  of  the  pons, 

is  seldom  complete. 
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not  actually  umount  to  a  sense  of  iiirniDj^),  or  a  correlated  impreBsicin 
that  utlier  objects  are  moving.  This  involves  a  lessened  perception  of 
the  relafion  of  the  individual  to  extenml  objects,  t,  e.  a  slight  obtcn- 
ration  of  consciouBness.  Heoco,  the  corresponding  Etiglish  word 
•*giddinos8"  and  still  more  the  loosei  teroi  "  dizziness,"  are  applied 
to  a  slight  dulling  of  coiisciooisness,  Dot  amounting  to  actual  loss, 
although  there  is  do  sense  ot  movement,  objective  or  subjective.  In 
pure  vertigo  there  is  no  actual  loss  ot  eon  scion  siiess,  ah  hough  con- 
sciousness may  be  obscured  at  the  height  of  an  intense  attack. 

Vertigo  is  a  frequent  Bymptora,  apart  from  organic  disease.  It 
results  from  many  causes,  and  is  therefore  deserihed  more  fully  in  a 
later  pari  of  this  volume.  Like  headache,  it  does  not  in  itself  suggest 
intra-cranial  disease,  and  derives  its  significance  chietiy  from  its  asso- 
ciations. Of  these,  vomiting  has  not  the  significance  which  it  has 
when  associated  with  headache.  Intense  giddiness,  whatever  its 
origin,  usual] J  causes  vomiting,  and  this  does  not,  therefore,  do  more 
than  emphasise  the  fact  that  the  vertigo  was  severe.  This  symptom 
may  be  caused  by  disease  in  almost  any  part  of  the  brain,  and  especially 
by  that  of  the  auditory  nerve.  It  is  most  common  in  lesions  of  the 
cerebellum  and  of  the  pons,  espeLiaily  at  the  side  of  the  pons,  involving 
the  middle  peduncle  of  the  cerebellum.  A  lesion  here  sometimes 
causes  not  only  a  sensation  of  turning,  but  an  actual  rotation.  When 
due  to  disease  elsewhere  it  occurs  chiefly  as  a  symptom  of  irritation 
as  part  of  slight  "discharges."  This  association  is  seen  in  epilepsy, 
in  which  vertigo  is  frequently  tlie  earliest  subjective  indication  of  an 
att<ielr,  severe  or  slight. 

Mental  SnrPToits. — The  mental  functions  of  the  brain  are  fre- 
quently disturbed  in  organic  diFcuse.  and  their  derangement  chiefly 
depends  on  disturl>ance  of  the  cortex.  Such  disturbance  may,  how- 
ever, be  produced  by  disease  at  a  distance,  as  well  as  by  organic 
changes  in  the  convolutions  themselves.  With  the  much-disputed 
question  of  the  relation  of  mind  to  brain  the  physician  has  nothing  to 
do.  It  is  eaough  for  him  to  recognise  that  mental  manifestations 
and  cerebral  activity  invariably  coincide,  and  that  the  character  of 
cerebral  processes  in  some  way  determines  the  chnracter  of  mental 
processes — in  some  way  determines  mental  states.  The  lendency  4*1' 
advanced  psychology  in  the  present  day  is  to  keep  distinct  the  two 
series  of  phenomena.  In  the  study  of  diseases  of  the  brain  we  aie 
concerned  only  with  cerebral  processes  Unfortunately,  however,  the 
chief  terms  available  are  those  of  psychology,  and  we  are  obliged, 
therefore,  to  speak  of  mrntal  processes  when  all  that  we  need  to 
speak  of,  and  are,  indeed,  justified  in  speaking  of,  are  cerebral  pro- 
eesBes.  However  undesirable  such  a  confusion  may  be,  it  is  practically 
unavoidable. 

The  changes  which  occur  in  mental  processes,  as  a  result  of  organic 
brain  disease,  consist  for  the  most  part  in  exaltation,  perversion,  qt 
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def ret ;  i^od  these  are  often  eombined.  These  changes  maj  be  mani- 
fMt«d  bj  l*>sa  of  consciousness,  by  delirium ,  or  bj  chronic  uiental 
lulure,  and  are  also  seen,  in  a  more  restricted  form,  in  cerebral  afifeo 
tioBA  of  speech. 

Losa  OF  CovaoTOvsirBss. — The  highest  general  function  of  the  con* 
Toltxti'jDS  subserves  conseiouaiiesa,  and  loss  of  consciousness  is  one  of 
the  moat  important  and  most  frequent  symptoms  of  cerebral  disease. 
The  terms  "conscious"  and  "consciousness"  are,  however,  used  in 
t««  aensea :  first,  to  signifr  the  subjective  knowledge  of  the  occur- 
reoce  of  mental  processes;  second  Ij,  to  designate  the  outward  mani- 
festations  of  such  processes.  Iti  medical  language  the  term  is  cliiefly 
tm ployed  in  the  latter  sense.  A  patient  is  said  to  be  **  unconscious," 
or  to  have  '*  lost  consciousness,"  when  there  is  no  spontaneous  evi- 
dsooe  of  mental  action,  and  none  can  be  elicited  bj  sensorj  stimula* 
tioit.  Hence  the  term  **  insenHible  *'  is  often  used  in  the  same  manner. 
Another  confusion  is  introduced  bj  the  frequent  relative  use  of  the 
wofda  "consciouB  of"  in  the  sense  of  cognition  or  knowing.  Tbus  a 
delinoas  patient  may  be  said  to  be  unconscious  of  what  is  occurring 
iTOiind  biro,  although  he  is  not  said  to  be  umoii scions* 

Loss  of  consciousness  may  occur  suddenly  or  gnAdually,  and  may 
vary  in  degree,  as  is,  indeed*  implied  in  the  statement  that  its  onset 
may  be  gradual.  The  variation  may  be  in  the  degree  of  subjective 
oonsciousness,  or  in  the  exteroal  nianifestations  of  consciousness.  It 
ia  to  the  latter  that  the  term  **  partial  loss  of  cousciousness"  is  com- 
nonlj  applied,  as,  for  instance,  in  the  ease  in  which  a  patient  seems 
to  be  aaleep,  but  opens  his  eyes  for  a  moment  when  spoken  to,  and 
then  relapsea  into  his  former  state.  Such  slate  of  partial  loss  is 
tomptimes  termed  *'  itupor.**  Complete  loss  of  consciousness,  in  which 
a  patient  cannot  be  roused,  is  termed  **  coma  "  if  it  Is  prolonged.  In 
stupor  the  reflex  action  in  the  limbs  is  preserved,  and  may  be  in- 
ereiksedy  the  lower  centres  being  in  an  over-active  state  from  the 
deficiency  of  cerebral  control,  and  the  patient  swallows  automatically 
liquids  placed  in  the  mouth.  In  coma  the  reflex  action  in  the  limbs 
may  be  preserved,  but  it  is  often  lessened  or  lost  in  the  more  severe 
degi^eea,  tbe  depressed  condition  of  the  highest  centres  being  appa- 
rently propagated  downwards  to  the  lower.  Swallowing  is  possible 
only  in  the  less  intense  degrees  of  coma.  In  Bevere  cases  muscular 
tone  throughout  tbe  body  may  give  place  to  flaccidity,  and  myotatic 
irfit4tbibty  may  be  lost.  Tbe  pnpils  may  be  widely  dilated  or  small: 
in  stupor  they  act  to  light;  but  in  deep  coma  tbey  are  motionless,  and 
the  coujunctiv®  may  be  touched  without  the  occurrence  of  any  reflex 
oontmction  of  the  eyelids.  When  the  reflex  action  of  swallowing  ia 
loai»  the  palate  generally  shares  the  muscular  relaxation,  and,  moved 
by  tlie  respiratory  current  of  air»  causes  a  peculiar  **  stertor,'*  which  ia 
a  faymiltar  indication  of  tbe  depth  of  coma.  Even  the  respiratory 
moTementa  become  lessened,  apparently  in  consequence  of  lowered 
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activity  of  the  respiratory  centre;  they  become  shallow,  infrequenti 
and  sometimes  present  other  variations,  such  as  the  "  Cheyne-Stokes 
rhythm ; "  these  are  described  elsewhere.  The  lessened  respiratory 
movements  do  not  clear  the  air-passages  of  the  secretion  which  accu- 
mulates in  the  tubes,  and  finally  in  the  trachea,  causing  the  familiar 
"  rattle "  which  is  popularly  and  rightly  recognised  as  a  frequent 
harbinger  of  death. 

Loss  of  consciousness  is  the  result  of  interference  with  the 
highcsi  functions  of  the  brain,  those  that  are  the  most  readily 
deranged,  and  it  may  be  produced  by  almost  any  one  of  the  morbid 
processes  to  which  the  brain  is  liable.  Chronic  diseases  cause  it  chiefly 
when  they  affect  a  considerable  area  of  the  cortex,  but  it  may  result 
from  sudden  lesions  in  any  part  of  the  brain;  it  is  then  termed 
•*  apoplexy." 

Loss  of  consciousness  may  be  due,  however,  to  other  causes  than 
organic  disease.  It  is  one  of  the  most  common  elements  of  epileptic 
seizures,  and  also  occurs  when  the  action  of  the  nerve-cells  is  inter- 
fered with  by  an  imperfect  supply  of  blood  (as  iu  acute  anssmia  and 
syncope),  when  the  renewal  of  the  blood  is  hindered  by  mechanical 
congestion,  and  also  when  the  blood  conveys  to  the  brain  toiie 
material  that  interferes  with  the  action  of  the  nerve-cells, — material 
either  engendered  within  the  body  (as  in  ursBmia),  or  entering  from 
vrithout  (as  in  various  forms  of  poisoning). 

Apoplexy. — When  coma  comes  on  suddenly  it  is  termed  "apoplexy."" 
The  word  means,  by  its  etymology,  a  striking  off,  and  was  used  by 
the  Greeks,  and  is  still  used,  to  signify  sudden  abolition  of  conscious- 
ness and  power  of  motion ;  and  this  in  popular  English  also  is  often 
called  a  stroke*  Cerebral  haemorrhage  being  the  most  frequent  cause 
of  this  condition,  "hasmorrhage  into  the  brain"  and  "apoplexy" 
came  to  be  used  as  synonymous  expressions.  Subsequently  the 
h»morrhage  was  itself  spoken  of  as  the  "  apoplexy,"  the  word  being 
thus  used  to  designate  the  pathological  condition  causing  the  sym- 
ptoms which  it  before  epitomised.  TJltimately  it  was  applied  to  & 
similar  pathological  state  elsewhere,  and  thus  hssmorrhages  into  the 
substance  of  the  lung,  the  spleen,  or  the  retina  were,  and  still  are, 
termed  pulmonary,  splenic,  or  retinal  "  apoplexies."  Such  a  use  of 
the  word  is  alike  needless,  inaccurate,  and  to  be  avoided. 

The  chief  cause  of  apoplexy  is  a  sudden  organic  cerebral  lesion,  and 
Ihe  most  effective  is  intra-cranial  haomorrhage.  It  may  also  result 
from  laceration  of  the  brain,  from  simple  concussion,  and  also  from 
the  sudden  arrest  of  the  blood  supply  to  a  part  of  the  brain,  whether 
bj  a  clot  brought  from  a  distance  (embolism)  or  formed  at  the  spot 
(thrombosis).     It  probably  results,  in  rare  cases,  from  congestion  of 

*  We  have  here  a  relic  of  the  spiritualistic  pathology  at  one  time  dominant 
The  act  of  an  unseen  executioner  seems  to  h^  sugtrested. 
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in,  althougli  far  lea^  f reqneutl j  tlian  was  commonlj  suppofted.* 
fiiailii.r  couditiou  maj  come  on  in  the  old  witliout  any  visible  lesion 
fhj  which  it  can  be  caused.     This  Ims  been  termed  **  simple  afiopleij,'* 
la  the  old  the  brain  is  skmuken,  the  coiiTolutious  are  amall,  and  the 
between  them  are  occupied  bj  serum*     Before  thia  fact  waa 
liaed,  undue  importance  was  attached  to  this  serum  in  the  cases 
'  aiinple  apoplexy  ;**  it  waa  thought  to  be  thetauee  of  the  symptoms, 
ind  the  condition  was  termed  **  serous  apoplexy/'  a  disease  that  bas 
Qo  real  existence,  although  the  word  is  still  so  me  times  to  be  beard  at 
isquests  and  to  be  seen  on  certilcates  of  death. 
The  characteristic  feature  of  apoplexy  is  sudden  and  prolonged  loss 
conacioMsaess,  not  due  to  failure  of  the  heart's  action.    The  onset 
aj  be  so  sudden  that  the  patient,  without  warning,  falls  insensible, 
if  *•  struck  down"  by  some  unseen  hand*     Sumetimesit  is  attended 
ith  a  convulsion.     Occasionally  it  is  slow  and  gradual,  occupying 
nany  hours  in  development  (**  ingravescent  apoplexy**).     The  face 
aj  be  flushed  or  pale,  but  it  is  rarely  very  pale.     The  heart  and 
irtaries  beat,  often  with  greater  force,  and  satnetiines  less  frequently 
than  normtil      The  condition  is  that  of  coma,  already  described.     In 
of  moderate  severity  the  reflex  action  soon  returns,  and  the 
fTfiatieiitp  after  a  few  hours,  presents  some  indication  of  returning  con- 
^ioQsnesSi  may  make  some  movement,  and  may  open  his  eyes  when 
spoken  to.    On  the  other  band,  in  severe  eases  the  coma  may  continue 
.md  deepen  in  intensity,  and  the  patient  dies,  usually  from  the  inter- 
I  with  breathing  described  in  the  account  of  coma,  less  com- 
Jy  from  arrest  of  the  action  of  the  heart.      Occasionally  death 
at  the  end  of  &n  hour  or  two,  or  even  less  (see  "  Cerebral 
aorrbage"). 
It  is  not  often,  however,  that  there  is  only  this  general  loss  of  cere- 
bral  function,  uniformly    distribuled,  and   gradually  deepening  or 
iiassing  away.     Much  more  commonly  the  syiopitHus  of  a  local  cere- 
lesion  are  added  to  thosa  of  apoplexy.     Such  symptoms— uni- 
leral  weakness  or  convulsion — may  precede  the  loss  of  consciousness, 
thej  may  be  recognised  during  the  attack  by  the  indications  men- 
uoned  on  p.  78.     As  recovery  takes  place,  these  symptoms  become 
dore  and  more  distinct,  and  the  patient  may  be  found  to  have  lost  the 
'  of  language. 

In  ingravescent  apoplexy  the  commencement  of  the  cerebral  mischief 

ay  be  marked  by  symptonjs  of  general  shock.     There  is  commonly 

in  the  head,  and  there  niJiy  be  other  local  symptoms.     In  the 

Horse  of  some  hours,  or  rarely  a  day  or  two,  consciousness  gradually 

aes  impaired,  and  coma  comes  on  and  deepens.     This  form  of 

ptesy,  first  described  by  Abercrombie,  is  usually  due  to  a  slowly  in- 

lingcerebral  bEemorrhage ;  the  local  symptoms  may  indicate  its  seat. 

•  The  poMibiUty  of  congcative  apoplexj  has  he^n  deiiiird  on  theoretical  groundi, 
|b«  cUuiciiI  evidence  of  its  occurrence  if  etroiig.    See  the  chApter  oti  **  Uj' 


The  temperatiare  in  cerebral  apopleiy  is  at  firat  lowered,  bat  usually 
tlie  fall  ia  tiiimll,  and  is  SBCceeded,  after  twelve  to  tweot j-four  hours, 
by  a  rise*  Its  exact  course  varies  consi+leralily  according  to  the  cause 
of  the  apopleiy.  aud  will  be  described  in  the  account  of  the  seveiul 
lesioup.  An  iuiportant  exception  to  the  iDitial  fall  is  presented  by 
some  cases  of  a  sudden  lesion  of  tbe  pons  or  iPeduUa,  in  which  the 
temperature  at  once  betjins  to  rise,  and  may  attain  a  byperpyrexial 
elevation  in  the  course  of  two  or  three  hours. 

The  mechanism  by  which  apoplexy  ia  iniiuediately  produ<^  Has 
been  much  debated.  The  state  was  formerly  ascribed  to  the  pressure 
exerted  by  the  clot  on  the  rest  of  the  brain,  either  influencing  directly 
the  cerebral  tissue,  or  pressing  on  and  emptying  its  capillaries 
(Niemeyer).  That  such  pressure  is  exerted  by  a  large  heemorrhage  is 
unquestionable.  That  an  increase  of  the  intra-cranial  pressure  will 
cause  loss  of  ooosciouaness  is  also  certain.  A  dog  becomrs  unconscious 
when  there  is  a  f^ressure  on  the  surface  of  the  brain  rqual  to  a  column 
of  mercury  130  mm,  high.  It  is  highly  probable  that  the  intensity 
of  apoplexy  is  due  in  part  to  this  cause.  But  this  wdl  not  explain 
the  occurrence  of  the  8ym[4oiii  in  small  htemorrhages,  by  which  no 
general  pressure  is  exerted,  or  not  more  than  is  at  u nee  relieved  by 
the  displaccinent  of  the  mobile  fluid  which  surrounds  the  vessels 
It  will  not  explain  the  occurrence  of  apoplexy  in  laceration  of  the  brain, 
or  the  early  loss  of  consciousness  in  severe  heemorrhagOp  in  which*  as 
Jaccoud  insists,  it  should,  if  merely  doe  lo  pressure,  be  a  late  rather 
than  an  early  symptom,  Moreover,  it  will  nut  explain  the  apoplexy 
which  results  from  the  sudden  closure  of  a  large  vessel,  a  lesion  that 
involves  no  increase  in  the  intra-craund  pressure.  There  can  be  little 
doubt,  from  these  considerations,  and  from  the  cases  in  which  there 
is  no  recognisaMe  brain  lesion,  that  the  increase  of  intm-craniul 
pressure  is  not  the  only,  and  perbips  not  the  chief  causal  element. 
Apart  from  this  the  element  common  to  all  cases  of  apoplexy 
from  organic  disease  is  the  suddenoess  of  the  lesion.  Hence  it 
has  been  generally  recognised  that  one  ineebanism  of  sudden  ai>o- 
plexy  must  be  an  arrest  of  fuoction  in  the  cortex  (*' inhibition  **  in 
current  phraseology)  by  the  irritation  of  the  sudden  lesion.  The 
more  suddenly  the  lesion  is  j^roduced^  the  moie  energetic  will  be  this 
influence;  the  more  graduid  the  lesion,  the  slighter  the  inhibition. 
It  may  thus  be  absent  at  the  onset  of  a  slow  hfieniorrbage.  The 
increase  in  the  intra-cratjial  pressure  is  effective  chiefly  in  hiemorrhage; 
it  develops  gradually,  and  doubtless  intensifies  aud  maintaini  the 
coma  in  severe  cases,  and  ia  the  reason  why  this  is  dee|ier  and  more 
prolonged  iu  hemorrhage  than  in  vascular  occlusion.  Moreover, 
pressure  is  most  effective  when  rapidly  developed.  Buret  haa  ^hown 
that  compression  slowly  applied  Las  to  be  ten  times  as  gieat  to 
-produce  the  same  effect  as  when  it  is  sudden.  In  slow  heemor- 
*Thage,  pressure  may  be  the  chief  mcebanism,  but  the  amount 
of  hjemorrhage  has  to  be  greater ;  and  hence  when  consciousDCss 
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in  Ia»i  in  gnoh  cues,  the  patient  rapiillj  passes  into  a  state  of  grc^at 

Although  apoplezj  is  merely  a  sjiuptoiii,  and  not  an  indepcDdent 
jiMaM  oi  the  brain,  it  is  eonVi'nient  to  consider  the  more  important 
dttnenta  of  tbe  differential  diagnosis  of  tbe  condition.  From  the 
neoosctousuess  due  to  cardiac  ^tfttcopet  apoplexj  is  easily  distinguished. 
la  Uie  foraier  the  heart's  action  fnils,  the  puUe  is  weak  and  imper- 
ceptible, the  face  is  very  pale,  the  respiration  may  be  sighing  and 
irregtilmr.  reflex  action  is  rarely  abulidhed,  and  tbe  sphmcters  are  not 
relaxed. 

From  the  seTeial  forms  of  ioz^mia  the  diagnosis  ts  often  easy, 
mm&timm  eztreoiely  difficult,  and  often  most  iiiiportant.  It  is  easy 
wkeo,  on  the  one  hand,  the  symptoms  of  apoplexy  are  preceded  or 
aeooatpaO'ed  by  those  of  a  local  cerebral  lesion ;  or  when ^  on  the  other 
Imod,  the  direct  or  circumstantial  evidence  of  poisoning  is  clear,  or 
the  sympioms  of  toxaemia  unmistakable*  Where  there  are  no  local 
symptoms,  and  where  no  guiding  history  is  to  be  obtained,  the  dia- 
gnosis is  difficult,  but  a  correct  opinion  may  commonly  be  formed  by 
an  mttentive  comparison  of  the  symptoms  present*  There  may  be,  as 
just  observed,  indirect  evidence  of  toxoemia  ;  the  breath  may  smell 
of  opium  or  alcohol;  the  mine  may  contain  albumen.  But  albu- 
ttinsrin  or  a  smell  of  spirits  may  mislead.  Cerebral  hsBmorrhage 
rfl*?n  occurs  after  drinking ;  spirit  is  frequently  given  to  a  i>er§oQ  in 
a  fit.  A  smell  of  spirit  must  tiierefore  only  be  allowed  weight  in  the 
shimrfi  of  any  evidence  of  cert^-bral  mi^cbief.  So,  too,  albumen  is 
ihntyi  present  in  the  urine  in  ursBmia,  bnt  it  ia  also  very  fre(|Uently 
present  in  cases  of  cerebral  hiemorrhage.  Alone,  this  evidence  of 
Bngbt*a  disease  is  of  little  value,  unless  there  is  general  cedema  and 
the  pntieot  is  young ;  then  uriemia  is  more  probable  than  vascular 
flmiicniti  Ti  and  cerebral  heemorrhage.  But  with  other  sympitoms 
llinl  indicate  ui^niic  poiRoning,  albuminuria  is  conclusive.  Hence 
llie  age  of  the  patient  is  an  important  element  in  the  diagnosis.  Late 
Efis  is  in  favour  of  brain  disease.  The  history  of  a  fall  or  blow  on  the 
lie»d  adds  weight  to  other  symptoms  of  cerebral  mischief. 

The  character  of  the  coma  will  sometimes  guide.  In  uraemia,  and 
ecvmmoDlv  in  alcoholism,  it  is  loss  profound  than  in  cerebral  disease. 
Hi©  Mtient  can  be  roused^  at  least  partially.  In  apoplexy,  in  opium 
poiftoningf  and  in  the  most  intense  alcoholic  poisonitjg,  the  coma  may 
be  pw>found.  On  the  other  nand,  the  patient  with  cerebral  bsemor- 
tbnge  may  sometimes  be  rou*!ied  to  answer  questions.  This  is  still  more 
bfqncfitly  the  case  in  cerebral  softening.  Violent  struggling  is  strongly 
in  fnt attr  of  drink.  The  mode  of  onset  is  important.  In  apoplexy  it  is 
nnonlly  sudden  ;  in  uriemia  it  is  usually  slow.  The  ursemic  patient  be* 
eocnee  &vt  drowsy,  then  comatose.  But  with  convulsions,  uriemic  coma 
nay  come  on  suddf^nly,  The  oust  t  of  the  coma  of  t^piura  and  alcohol 
poboniog  ia  also  sluw.  Ingravescent  apopk-xy  is  of  deliberate  onseti 
bot  once  developed  a  profuund  degree  of  cuma  is  quickly  reached. 
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General  oonvolsiona  at  tbe  onset  exclude  drunken  nesi,  nnd  also 
op  mm  pot  soiling,  while  they  favour  ursBmia.  Apoplexy  sometimi'S 
commeQ€es  with  a  convulsion,  aud  if  the  convulaioo  is  uoilitteml,  it 
is  strong  evidence  of  brain  disease.  Eigiditj  of  limbs,  or  local  mus- 
cular twitching^  during  the  ^oma,  is,  if  conBtiiiit  in  seat,  m  favour  of 
cerebral  mischief;  if  variable  in  position,  it  is  in  favour  of  ura?inia. 
Post-epileptic  coma  is  of  course  preceded  by  a  convulsion,  and  should 
lie  borne  in  mind. 

Tbe  state  of  the  pupils  is  alone  of  little  importance.  Great  eon* 
traction  occurs  in,  and  suggests  oiiium  poisoning;  but  it  is  also  present 
in  hsBmorrbace  into  the  pons  Tarolii.  Tbe  pupils  may  be  normal  or 
dilated  in  ur^Balia,  in  alcoholic  or  opium  poisoning,  and  in  apoplexy. 
Inequality  of  pupils,  a  unilateral  symptom,  points  to  brain  mischief. 
The  retina  should  be  examined,  since  the  presence  of  albuminuric  re- 
tinitis, in  tbe  absence  of  tire  signs  of  a  localised  cere  bra  lies  ion,  points 
strongly  to  ursemia.  But  in  normal  sleep  the  pupils  are  usually  small, 
and  tbe  eyeballs  often  diverge  and  may  not  correspond  in  position* 

Lastly,  the  temperature  should  be  noted.  In  urflamia  there  is  per- 
sistent uniform  depression  ;  in  cerebral  lesions  the  initial  depression 
IS  succeeded  by  a  rise  to  a  point  above  the  normaL  But  it  should  be 
remembered  that  tbe  temperature  may  be  raised  in  UTB^mia  by  some 
local  inflammation,  such  as  pneumonia,  I  have  known  this  to  cause 
an  error  in  diagnosis,  Henc^  it  is  most  important  that  the  examina- 
tion should  be  tborongh. 

The  differential  din  gnosis  of  the  cause  of  cerebral  apoplexy  wiD  be 
described  more  fully  under  the  heads  of  "  Cerebral  Congestion/' 
"Bjemorrhage,"  and  **Softeniiig/**  **  Simple  apoplexy  "  cannot  be 
diagnosed  during  life,  eince  freedom  from  the  sjmptoma  of  a  local 
lesion  does  not  aflEord  gronnd  for  inferring  that  there  is  no  such  lesion* 
The  prognosis  and  treatment  of  the  condition  are  those  of  the  lesioni 
causing  it,  and  are  described  in  the  account  of  those  diseaaes. 

PEiiiaiuM, — Instead  of  arrest  of  the  manifestation  of  mental  pro- 
cesses these  may  be  perverted,  and  the  perversion  may  be  manifested 
in  speech  or  action.     This  condition  is  termed  delirium. 

The  characteristic  of  healthy  mental  processes  is  that  they  are  in 
barmony  with  tbe  aclual  sensory  impressions  of  the  present  or  with 
tbe  memory  of  those  of  the  past.  In  delirium  this  concord  is  lost. 
Mental  processes  cease  to  correspond  to 'reality.  There  are  false  ideas 
— **  delusions;"  or  sensory  images  arise  without  sensory  impressions 
—"  hallucinations ;"  or  actuul  sensory  impressions  excite  erroneous 
sensory  images — *'  illusions,"  which  may  or  may  not  seem  to  the  patient 
to  be  tnie.t    The  condition  of  delirium  is  essentially  the  same  as  that 

*  A  render  wlio  de^irei  a  deecri^'tlon  of  tlie  general  Uingnoiia  of  the  catue  of 
apoplexy  will  find  it  hi  my  leetyrea  ou  *  lHagito«i»  of  DbeascA  of  tbe  Brain/ 

t  Theae  three  terms  Imvc  been  vuriouflly  used  by  diilercnt  wriler*  on  mental 
dis«f&se;,  and  the  reaalting  conluslou  bfti  heea  increased  by  tlill  grc^itcr  vnriety  of 
QM  in  uon*mcdlcal  wriiinjri,  nnd  of  defiiiUion  in  dictiotmries.     Tbe  term  "ilhiiioii" 
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rkicb  constitutes  msanitj,  but  the  term  **  delirium  "  is  usmlly  eon- 
arf  to  tha  acute  meElal  demngeini'iit  that  occur?  as  a  cousequentd 
'  orgmnk  brain  diftea«e,of  pyrexia,  of  loxaemic  conditionB,  or  of  inani- 
Hon.      In  these  conditions  the  disease  of  which  it  is  a  Bjmptoia  is 
^<»lhcrwise  recognisable*     The  similar  uiental  state  which  occurs  apart 
these  cooditioiiSp  and   which  constitutes  the  sole  evidence  ot 
e,  ii  regarded  as  *•  insanity/'     Deli  rinui  is  due  to  brain  disease 
"noeh  less  f rei^uentlj  tban  to  toKCBniJc  st  atea, 

I>eLiriutD  may  be  "quiet"  or  ** active,"  In  quiet  delirium  there 
yfcre  delusions  and  hallucinations  (especially  of  sight)  which  dominate 
fiatient's  ideas.  He  does  not  recognise  his  friends,  mistakes 
to&aimiite  objects  for  persons,  aBimals,  ^c,  and  often  talks  almost 
iiftiimiously,  but  usually  in  a  low  monotonous  voice,  with  word« 
rfectly  finished,  so  that  considerable  attention  may  be  needed  to 
-in  what  is  said — a  condition  which  is  aptly  termed  "  low, 
iog  delirium."  On  the  other  hand,  in  **  active  delirium  **  the 
at  tries  to  act  according  to  his  erroneous  ideas  ;  he  may  insist  on 
Hibg  ont  of  bed,  going  downstairs  or  out  of  doors,  and  may  even, 
sr  the  guidance  of  some  delusion,  jump  out  of  a  window,  or 
lit  suicide  in  some  other  way. 
Although  the  general  elements  of  delirium  are  identical  with  those 
the  mental  derangement  termed  iu sanity,  yet  certain  common 
Kiures  of  insanity  are  mrely  seen  in  delirium.  Such  are  the 
ae  and  persistent  emotional  depression  of  melancholia,  the 
^eratioQ  of  idea  which  characterises  some  eases  of  general  para- 
i  of  the  insane,  the  outrageous  delusions  of  pcraonal  identity  met 
lib  in  the  latter  and  in  some  cases  of  chronic  insanity;  and,  histly^ 
rbtflorical  loquacity  of  acute  mania  is,  to  say  the  least,  extremely 
in  symptomatic  delirium. 
Among  organic  brain  diseases  that  cause  this  symptom,  the  most 
|tient  are  meningitis,  cerebrilis,  tumours,  multiple  or  eiteusive 
ioftening,  and  multiple  ur  dtffu!»e  degeneration  {e.  g.  scleroses). 

k  fridelj  asedf  and  U  certainlj  needwt,  to  express  trroneoui  leniory  conception »  iu 
wlijeh  tbc  error  dependfl  on  the  natiiro  of  tlie  aeUBe  impres&ioti  itself,  and  ta  or  mty 
be  Tv^-^ntsed.   TUni  ihe  tmpre&sion  of  relief  in  the  flt«rco*eo]>]«:  image  i«  an  illu&ian, 
I  1*  y  in  this  *entc  that  the  word  hm  been  made  by  Sully  the  title  of  a  book 

[i  -.'  Intenmt,  Scientific  Smc*).     Jn  thit  sense  the  word  wm  used  by  Hncon 

by  Popr,  and  the  use  eorrcsponds  with  the  original  meaning  of  the  woi-d, '*a 
piioti/'  Jf  Qsed  in  connection  with  morbid  meiittil  sttUes  h  Ahonid  be  contined 
I  tmltm  ideas  and  im:ige8,  tho  fuUeiiess  of  whuh  the  patient  rcKHignises ;  for  these 
k  vord  is  needed,  and  tome  wriUTs  have  thtia  limited  it*  "  Hull uci nation  "  by  its 
derifatSoii  is  aasoeiated  with  mental  diseasCj  and  may  couveniL^nlly  be  reatrictevlf  as 
«aa  aafgcsftfid  by  Esqmrol,  to  **  ecnsattoni  perceiTed  at  a  time  when  there  aro  no 
mpftoftlmlt  citamal  objects  to  excite  theni."  Tliii  alio  it  not  inconsistent  with  old 
wage  **  If  rision  be  abolished,  it  is  called  cactfaj^  or  blindueii ;  if  depraved  and 
f«eeiir«s  its  object*  erroneously,  kaUucinaiion^*  (Sir  J.  Brown,*  Vtjlgar  Errors,*  l^-ltj), 
Tb«  use  cif  *'deliiaiou"  to  deftignato  erroneous  ideiii,  antl  not  nicrely  irroiicoui 
■  liliswry  purccptiDtis.  also  agrees  with  ihe  common  Ui^e  of  the  word,  but  it  is  a  term 
il  fliofv  general  application  than  the  other.t. 
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Tliere  is  little  in  the  mere  cliaracter  of  the  delirium  to  indicaie 
wiikii  of  its  many  causes  is  at  work.  In  toxic  delirium,  eepeciaUy 
Uiat  due  to  a<^ute  alcoholism,  there  is  often  conspicuous  tremor  of  the 
bands  uod  face,  and  there  are  iisuiillj  the  visual  hallucinations  that 
have  furnished  a  familiar  metaphor  by  which  it  is  popularly  knuwn. 
Chronic  alcoholic  delirium  may  present  none  of  these  charactenstics* 
The  chief  diffitculty  is  tbe  distinction  between  the  delirium  due  to 
pyreziap  and  that  Bymptomatic  of  organic  brain  disease.  If  delirium 
is  the  sole  nervous  symptom,  it  can  only  be  accepted  as  evidence  of 
brain  disease  when  the  temperature  is  normal,  or  at  least  is  not 
raised  more  than  one  or  two  degrees.  Those  who  have  indulged 
pKcessively  in  alcohol  may  indeed  be  rendered  delirious  by  a  slight 
degree  of  pyrexia,  and  tbe  delirium  is  then  of  complei  origin ;  but  in 
the  soher,  pyrexial  delirium  scarcely  ever  occurs  unless  the  teinpeiu- 
ture  exceeds  101°,  In  the  presence,  thcreftjre,  of  sufficient  fever  to 
account  for  delirium,  we  are  not  justified  in  assigning  it  to  a  primary  ■ 
disease  of  the  brain  uuk*sa  other  fiyuiptoins  of  such  disease  are  present*  ■ 
These  may  be  extremely  varied  in  character,  but  one  of  the  mcijt  im- 
portant is  headache.  As  Sir  William  Jenner  insisted  forty  years 
agOp  the  headache  of  fever  ceases,  as  a  rule,  when  the  delirium  comes 
tin^  and  if  the  two  co-exist  there  is  probably  encephalic  disease. 
Other  significant  symptoms  are  persistent  vomiting,  spasm  or  rigidity 
in  limbs  or  neck,  iijcquality  of  pupil,  strabismus  or  dipk^pia,  and 
optic  neuritis.  Optic  neuritis  now  and  then  succeeds  an  acute  specific 
fever  (I'specially  typhoid  and  scarlet  fevers),  but  it  does  not  come  on 
during  the  height  of  the  disease.  In  other  caaes  the  early  symptuma 
of  the  disease  afford  important  help  in  estimating  the  significance  of 
delirium.  If  delirium  distinctly  precedes  fever,  it  has  evidently  the 
same  significance  as  if  it  exists  alone*  If  it  succeeds  a  period  of  initial 
unconsciousness^  or  a  convulsion,  we  are  justified  in  assiguing  to  it  A 
primary  intra-cranial  cause.  The  only  exception  is  in  tbe  case  of 
acute  specific  diseases  in  children,  in  which  a  convulsion  may  occur 
at  the  onset;  but  the  nature  of  such  cases  is  usually  clear. 

Obvious  as  these  rules  may  seem,  it  is  difficult  to  exaggerate  their 
practical  importance.  The  neglect  of  them  has  been,  and  still  is,  a 
frequent  source  of  error.  In  many  instances,  typhoid  fever,  or 
catarrhal  febricula  in  children,  has  been  thought  to  be  tul:>ercular 
meningitis,  because  undue  weight  had  been  assigned  to  the  deliriunu 
Grosser  errors,  indeed,  are  not  unknown.  On  the  other  hjvnd,  care 
should  he  taken  to  avoid  the  opposite  mistake.  The  combination  of 
delirium  and  pyrexia  must  not  be  accepted  as  evidence  of  the  general 
nature  of  the  malady  until  the  observer  is  satisfied  that  there  are  no 
symptoms  of  nerve  disturbance  for  which  a  blood-state  will  not 
account.  The  records  of  every  fever  hospital  will  show  how  often 
acute  brain  disestse  has  been  mistaken  for  a  specific  fever,  because  the 
pyrexia  has  been  allowed  to  obscure  the  significance  of  other  indica- 
tiona  of  nerve  disturbance. 
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SiVFLS  icssTTJLi.  PAiLUEE  IS  iBdicate(3  first  and  chii^flj  by  defect  of 

§rmor^^   "amnesia"  in   the  n^idest  scDse  of  Iho  wta-J.     There  is  a 

iT&ical  side  to  memory  as  to  other  mental  processes.     All  fimctiooal 

tioa  of  Derve  elements  ia  attended  by  molecular  changes  in  tliem, 
'wd  never  leaves  their  nutrition  in  exactly  tbo  same  condition  as 
before.  A  state  is  left,  for  a  time,  in  which  the  satiie  functional 
idioD  occurs  more  readily ;  there  is  a  diminution  of  resistance  in  the 
eOBti nation  of  uerve-elemeuts  concenied,  and  this  residual  disposi. 
tion  is  increased  by  repetition.  This  constitutes  the  basis  of  motor 
train lAg.  in  which  facility  in  performing  complex  actions  is  acquired 
by  pfuctice.  Such  actions  are  learned  by  a  sort  of  motor  memaryj 
which  enters  but  little  into  the  regiou  of  consciousness,  A  similar 
condition  appears  to  constitute  the  physical  basis  of  memory,  iro- 
perly  bo  called.  During  various  mental  processes^  comblimtioiis  of 
nerreK^lls  are  in  action,  which  differ  according  to  the  diversity  of 
Iheie  processes;  and  the  residual  disposilioQ  to  act  in  the  same  way, 
in  tlie  same  combinutiun  and  degree,  renders  po^si Me  a  perfect  reviral 
of  the  original  activity^  and  on  the  side  of  mind  a  memory  of  a  past 
image. 

Thus  tbere  is  probably  no  special  fnculty  of  memory,  physical  or 
psychical,  apart  from  the  general  cerebral  and  intelJcctvml  processes. 
There  is,  however,  or  seems  to  us  to  be,  a  peculiar  power  of  voluntary 
revival  of  these  processes,  which  is  popularly  termed  ••  recollection," 
and  for  which  we  have  no  better  scientific  n;i.me. 

The  diseases  of  the  brain  tliat  iiflFect  memorv  are  ext  romely  numerous, 
and  comprehend  general  impairment  of  cerebral  nutrition,  as  by  an 
acote  fever,  severe  meotd  shock,  and  especially  peculiar  functional 
conditions,  such  as  the  trance  state  of  hysteria.*  It  is  affected 
alio  by  organio  diseases  that  damage  tbe  nutrition  of  the  cortex,  as 
meningitis,  extensive  local  lesiuns,  hfletnorrhage,  softeniiig,  tumour ; 
these  often  indirectly  impair  the  function  of  a  more  extcuKive  area 
than  is  structurally  dauiage^^.  Loss  of  memory  results  also  from 
various  de<rcnerative  processes,  which  are  for  the  most  part  classed  as 
i^wrms  of  insanity,  e.g.  teuile  demontLi  and  general  j-aralysis  of  the 


The  defect  may  be  seen  only  in  the  inabibty  to  retain  new  impres- 
doos,  althou;;h  those  acquired  up  to  the  time  of  the  comraeucement 
of  the  symptoms  may  bo  preserved.  More  frequently  the  loss  is 
rvtroflpective  as  well  as  present,  tind  it  is  usually  the  later  processes 
Ukat  cannot  be  revived,  the  recent,  uot  the  remote,  past  that  is  for- 
.01  ten.  llje  loss  may  extend  back  for  a  few  days,  or  for  months  or 
T<*ara-  This  is  often  seen  in  degenerative  diseases  of  the  brain;  in 
•anile  amnesia,  for  instance,  the  events  of  early  life  may  be  viTidly 
PRDStubered,  and  those  of  later  years  be  lost,  and  thus  we  have  the 
asomalj  that  'Hhe   new  perishes,   tlie  old   endures"    (Eibotj,     A 

•  S«r«ral  rem.irkiiUo  caaci  of  complete  loss  of  memory  after  KJch  att\ck«  lity« 
\  ncarded  (tec  Carpenter,  '  Brain/  voL  l). 
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clergjiuan  once  catne  under  my  notice  who  had  lost  all  memory  of 
the  last  twenty  years  of  his  life,  and  maiiitaiDed,  with  consistent 
perversity,  thai  hia  age,  length  of  pariah  work,  &c.,  were  just  twenty 
years  less  than  they  really  were.  In  rare  cases,  in  wbich  lost  memory 
haa  been  regaiocJ,  recovery  baa  occurred  in  the  reverse  order,  from 
the  past  towurda  the  present.  Thus  a  man,  after  an  accident,  had 
torgotten  entirely  the  events  of  the  three  preceding  days,  and  each 
day  waa  successively  remembered  until,  at  last,  the  accident  itself 
was  recalled .•  It  is  said  that  in  the  loss  of  memory  the  more  special 
acquisitions  are  first  lost,  the  most  general  are  preserved  longest. 
This  ie  best  seen  in  the  case  of  words,  among  which  proper  names 
are  first  lost  and  then  nouns,  and  then  names  of  qualities.  In  mope 
geueral  loss  of  niemoi^  the  order  is  difficult  to  trace.  Loss  of  memory 
is  sometimes  paitial,  t,  *.  there  is  considemble  or  eomplete  loss  of 
some  class  of  ideas,  as,  for  instance,  of  a  foreign  language.  These 
cases,  although  curious^  are  of  little  interest  from  a  medical  point  of 
▼tew. 

Another  symptom  of  mental  failure,  with  which  indeed  the  loss  of 
memory  is  closely  connected,  is  deficient  ptnver  of  atteution—that  is, 
the  deficient  power  of  ercluiiing  from  the  domain  of  consciousness  all 
but  one  subject.  This  ia  often  misLakeu  for  failure  of  memory:  in 
hypochondriasis,  for  instance^  there  is  olti^n  thought  to  he  defect  of 
memory  when  there  is  only  defective  use  of  uieuiory  owing  to  inability 
to  eiclude  from  couaciousnese  the  physical  8en!^ationa,  &c,,  that 
distress  the  patient.  Closely  connected  with  loss  of  memory  is  inco- 
herence of  ideas.  Instead  of  the  definite  sequence  of  mcotal  pro- 
cesses that  we  recognise  as  normal,  one  mental  image  excites  another 
by  some  accidental  assoL-iation  (as  word-refieniblatiee),  which  would 
be,  in  health,  subordinated  to  logical  sequeuce.  Often  the  connec^ 
tions  that  determine  the  morbid  sequence  are  so  subtle  as  to  evade 
deteetirm.  This  incoherence  of  idea  is  portrayed  m  language.  It  is 
conspicuous  in  deltrium,  and  is  also  frequent  in  simple  mental  failure. 

DeJecU  in  the  moral  seme  are  also  common  symptoms  of  mental 
failure,  although  not  always  present.  A  shght  defect  may  show  itself 
only  to  a  want  of  sense  of  propriety.  Such  defects  are  relative 
rather  than  absolute,  and  must  be  measured  by  their  deviation  from 
the  normal  conduct  of  the  individual.  Many  actions^ — such,  for 
instiLnce,  as  spitting  about  a  room — would  be  more  distinctly  patho- 
logical in  a  man  of  refinement  than  in  an  ill-mannered  man  of  the 
lower  classes.  Some  actions  are  uueqiiivoeal  in  their  significance,  aa 
when  a  piitient  deliberately  mittnnxfei*  on  the  floor, or  exposes  himself 
indecently,  without  pereeiviiig  the  impropriety  of  the  action.  Urine 
and  stools  are  often  passed  into  the  bed,  in  cases  of  brain  disease,  in 
consequence  of  menttil  failure^  when  there  is  no  incompetence  of  the 
sphincters.  This  always  indicates  a  couHiderable  depth  of  meutiil 
change,  often  much  greater  thau  appears  on  the  surface.  Henoe  thi 
*  KStnpfuij,  quoted  by  Utbot* '  Di»eaM«  of  Memory,'  p.  123. 
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rmptom  is  of  grave  significanre,  and  alwajs  of  Buch  practical  impor* 

that  it«  significance  cannot  he  too  strono-ly  insiste*!  on. 

(JMloiber  class   of  nctioiis   which  result  from  mental   defect   arc 

Doea  against   morality   and  propiietj,  and  these  often  seem  to 

id  leas  OB  want  of  knowledge  of  the  nature  of  the  action,  than 

the  absence  of  motive  to  avoid  it.    Thev  occur  chiefly  in  the  defi- 

itcl^  **  insane/*  rather  than  in  the  subjt  cts  of  organic  hrain  disease. 

It  Is  important  to  note  that  in  chiMrcn  with  slight  mental  defea 

» •b#ence  of  natural  shrness,  and  the  difficnltj  of  producing  any 

leterreat  sense  of  wrong  or  shame,  often  afford  more  conspicuous 

licationa  of  the  menial  deficiency  than  actual  lack  of  intellectual 

The  children  are  unabashed  by  the  presence  of  atrangers, 

lure   disobedient,   miscbievous,   meddlesome,  wantonly  injuring 

[their  playthings,  and  eren  their  playmates.     The  absence  of  shy  nest 

|tei  leads  to  &  pseudo-precocity  which  fond  parents  take  to  be  the 

of  genius. 

Awwmctiojfa  or  SpBEcn.* — Speech  is  deranged  in  various  ways  by 

Iditeaae   of  the   brain.     The  process  of  articulation    is   immediately 

I  inflneooed  by  a  mechanism  of  nerve-nuclei  situated  iu  the  pons  rind 

^Medulla,  but  these  are  excited  to  action  by  centres  in  the  cerebral 

eortex.     Thus  there  are  higher  and  lower  nervous  mechsinisms;  the 

farmer  is  cerebral,  the  latter  bulbar.     Whv.*n  there  is  disease  o[  the 

lower  mechanism,  the  elements  of  apee<jh  are  correct  in  number  and 

order,  but  their  form  is  imperfect  j  there  is  defective  articulation.     In 

I  disease  of  the  higher  mechanism  the  form  of  the  elements  of  speech  may 

be  correct,  but  they  are  defective  in  number  and  arrangement.     There 

I  is,  however,  one  condition  in  which  disease  of  the  cerebrum  interferes 

with  articulation, — when  the  disease  involves  thestructurea  concerned 

in  buth  hemisjdieres.     One-sided  diseabe,  either  of  the  cortex  of  the 

bimin  or  the  path  from  it,  may  interfere  with  articulation  for  a  time, 

bat  the  loss  soon  passes  away,  becausd  it  is  soon  compensated  by  the 

other  hemisphere.     The  most  important  movements  are  biiaterah  and, 

like  other  bilateral  movements,  can  be  excited  from  either  hemisphere. 

Bat  symmetrica,!  diseivse  of  both  hemispheres,  if  it  invohes  the  centre! 

or  paths  for  the  muscles  concerned  in  speech,  may  permanently  derange 

or  abolish  articulation.      The  condition  is  termed   "  pseudo-bulbar 

*  The  moat  importunt  writhig s  on  the  subject  of  defecti  of  speccli  sre  thoma  of 
^TmmMaii  in  bis  *Cliuiquo  meihciilc'  (leut,  vui,  p.  218,  of  lin^ire**  tra«*ltttkm) ; 
*Mfd.-Chir,  Kw./  Junanry  »nd  April,  1809;  Broadlient,  *  Med,-Chir, 
*  Tr*i»4./  1872,  vol.  Ivj  Boti-inaTi,  'On  AphB^sia,'  London,  1870,  2nd  edit.,  1891  («i 
llkoQ^btfiil  and  comprcbensive  treatise);  Hugtilingi  jRckson,  m  munj  pkcea»  but 
npocUUy  in  •Brain,*  voli.  i  and  ii ;  Wernicke,  *  DtT  Aphiuttseho  Symptomeii' 
Complex/  Breslau,  1874;  Kn$$n]aiir«  UTtiGle  in  Ziemssen**  *  Cyclopajdiii*  (vol.  xiv 
nf  t^  Jtioericiin  translHtiod) ;  and.  during  tlio  laat  five  years,  a  eerie«  of  writers 
t«e  avaiarooa  to  ntentloti,  tUe  most  huportant  of  whose  papei'i  will  be  found  pub^ 
ftbitraeted  in  the  'Nearologiachet  Centralblntt '  and  'Cent,  fiir  Nerven- 
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paralysis/'  from  tlie  dose  resemblance  wLicli  it  boars  to  tlie  effect  of 
disease  of  th»  medtilla. 

BsFECTS  OP  AnTiccrLATioiT, — Tbe  cbanges  in  articulation  that  result 
from  disease  of  the  medulla  and  lower  part  of  tbe  pons,  vary  from  ft 
slight  imperfection  to  a  loss  ao  complete  as  to  leave  onlj  laryngeal 
tones  to  represent  articolate  speech.  This  defect  is  termed  anarthria 
or  d^sart^ria*  Considerable  loss  is  usually  associated  with  obvious 
palsy  of  the  parts  concerned  in  articulation.  The  most  important 
i-ffects  of  such  definite  paralysis  are  these:  in  paralysis  of  the  lips 
the  labial  consonants^  which  depend  on  precise  closure  of  the  Ops,  are 
defective  j  p^  ^,  and  m  are  transformed  into /and  v.  In  palsy  of  the 
tODgua  the  lingua  I  a  I  and  I  are  imperfectly  pronounced,  and  tend  to 
become  y  and  th.  Palsy  of  the  palate  not  only  gives  an  undue  nasi 
resonance  to  the  voice,  but  impairs  the  pronunciation  of  the  explosive 
labials  p  and  h,  because  the  pateocy  of  the  nares  prevents  the  needful 
compression  of  the  air  in  the  mouth  ;  and  these  explosives  are,  there- 
fore, transformed  into  the  continuous  labial  m» 

In  slighter  and  less  defined  disease  of  the  bulbar  mechanisra,  ter- 
minal or  subordinate  consonants  and  syllables  are  imperfectly  pro* 
nouuced,  irrespective  of  their  character^  and  are  often  run  together 
or  elided  in  what  is  termed  "confluent**  or  "  eli^ive  "  articulation. 
Sometimes  consonants  that  require  delicately  adjusted  muscular  action 
are  omittedt  or  easier  sounds  are  substituted,  and  occasionally  con* 
sonants  are  nnintentionallj  repeated,  Tbe  r  is  especially  a  source  of 
stumbling  to  these  patients  ;  and  words  or  sentences  contaiaing  th: 
cons 00 ant  are  often  employed  as  tests,  e.  ^.  "  extraordinarily,^ 
**  artillery/*  In  other  cases,  again,  syllables  are  unduly  separated,  in 
what  has  been  termed  **  staccato  "  or  **  scan n in g  utterance/* 

Ceeebral  Pefeots. — The  defects  of  speech  that  result  from  dii- 
ease  of  the  eerebml  hemisphere — defects  not  of  articulation,  but  of 
the  elements  of  speech — are  now  known  by  the  name  aphasia.  The 
word  has  become  current  as  a  general  designation  for  various  forma 
of  defect,  manifested  in  the  various  modes  of  expression,  just  as  the 
analogous  word  *'  anemia  *'  is  applied  to  various  forma  of  deficiency  of 
blood.*  The  word  owes  its  currency  to  Trousseau,  who  summoned  it 
from  a  slumber  of  two  thousand  yeara^f  ba  a  substitute  for  the  term 

^  The  litaccurnrj  of  appljittg  tn  absalnte  iiegatmti  to  a  partial  effect  haia  led  ta 
the  soggesiion  i>f  "  dysphasia*'  at  a  fahatitute.  The  term  doet  Dot,  however, 
ieem  likely  to  come  into  ufe,  a  matter  for  little  regret,  ainee  the  word  hai  sot 
th«  merit  of  animpeach&ble  txActMeu,  aad  It  hai  an  uti forty ti&te  rcMmblauM  in 
iound  to  "  dysphagia,** 

t  Trotis^nu  Beema  to  have  been  unaware  of  the  antiquity  of  the  word.  It  wai 
nppureiitly  '*  invented"  for  him,  in  186],  by  a  Greek,  M.  ClvrvBaphia  (see  Trouweau*i 
•Clinique  m^d./  lett.  Ixi,  and  the  loot-note  «t  p.  218  of  Bazirc'a  trauBlHtioii).  The 
history  of  the  more  important  »tep«  in  the  discov*  ry  of  the  eerebml  relation!  of 
speech  la  Irielly  thia.  The  faculty  of  IhhitQ^s  "^^  ^^at  attrihmted  to  the  frontut 
lobei  by  Bouillaud  iu  1825,  and  to  tlie  left  hemitphere.  near  the  inland  nf  Uei^^  by 
l>as  ia  1836.    The  title  of  Dax'a  paper  ia  worth  prefer vin^.    It  w&a  **  Loaiona  of  thi 
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iia,  irith  whlcb  Broca  had  in  turn  displaced  th>3  alalia  of  LorJat. 
•A|>b€iiiia'*  is  sometimes  still  employ^ed  in  a  restricted  application  to 

4CuUte  speech,* 

The  subject  abounds  in  difficulty,  arising  partly  from  its  complexity 
and  |)ftrtl¥  from  the  uncertainty  due  to  a  deficiency  of  facts,  and  the 
olMictirity  produced  by  a  redundance  of  theory •  Precise  knowledge  of 
llie  effects  of  local  disease  on  the  various  relations  of  language  is 
•Cftiity«  and  the  possible  interpretations  of  the  conditifiua  observed 
dating  Ufe  are  numerous.  The  clinical  facts  may  be  and  have  been 
fmnoosly  explained  ;  and  it  is  almost  startling  to  find,  when  we  come 
t0  wtigh  the  evidence,  how  small  is  the  ground  on  wbich  some  theories 
aro  bated,  and  how  much  dt?ficiency  of  fact  a  clf*ar  diagram  may  hide* 
Henee  nn  attempt  to  state  the  definite  knowledge  we  possess  may 
teem  to  be  at  once  meagre  in  scope  and  hesitating  \n  assertion.  But 
if  the  certain  knowledge  is  insuMcient  to  enable  us  to  explain  all  the 
oaiDplex  phenomena,  it  furnishes  a  definite  starting-place  from  which 
to  inrestigate  tbem  ;  and  if  Iht*  obscurity  is  recognised,  we  may  be 
mred  at  least  from  misplaced  confidence.  Hypotheses  unfortunately 
cannot  be  altogether  avoided,  but  it  is  desirable  that  they  should  be 
■inple  in  nature  and  restricted  in  use  until  more  facts  have  been 
aeceftuined. 

Speech -processes  in  the  cortex  of  tlie  brain  are  sensory  and  motor. 
By  the  former  language  is  received,  and  by  the  latter  it  is  uttered. 
These  processes  go  on  chiefly  in  the  left  hemisphere  in  right-handed 
persons,  but  in  those  who  are  left-hauded  the  processes  go  on  in  the 
n^t  hemisphere,  and  this  even  when  tho  {►atient  uses  for  writing  not 
the  left  hand  but  the  right.  There  are,  however,  similar  structures  in 
each  hemisphere,  and  ii  those  on  the  left  side  are  destroyed,  the  cor- 
raqiondiiJg  (»art3  of  the  right  hemisphere  may  tike  on  the  tost  func- 
tion, and  the  symptoms  of  the  loss  may  slowly  pass  away.  The  proof 
of  this  is  that,  in  several  cases  of  this  character,  a  fresh  lesion  in  the 
right  hemisphere  has  destroyed  the  reacquired  power,  and  there  has 
then  been  no  recovery.  It  is  probable,  moreover,  as  we  shall  presently 
see,  that  the  right  hemisphere  normally  takes  some  part  in  8|»eech- 
^rooeBses,  and  that  the  part  it  takes  varies  in  di:Ecrent  persons  and  at 
dif^a^mt  periods  of  life.  Loss  of  speech  from  disease  of  the  left 
hemisphere  is,  as  a  rule,  quickly  recovered  from  iu  chEdren  by  the 
oompeasatory  tse  of  the  right  hemis^ihere  i  a  similar  recovery  takes 
place  in  some  adults  more  readily  than  in  others,  and  in  some  it  does 
nol  take  place  at  all.  If  such  compensation  occurs — and  the  Oi;cui'- 
reoae  it  unquestionable — it  is  evident  that  very  soon  after  the  left 

l««ft  Hmlt  of  the  Brain  coinciding  with  Los«  of  Memory  of  the  6i(7iifl  of  Thftught." 
Tlw  flm^oo  Mr  Hi  further  limiU«d  to  tlie  third  frontal  by  Broai  m  18{JL  The  local- 
littlierB  id  tb«  Auditory  ceutrt^  in  the  firBt  temporal  is  due  to  Mevntrt  aud  V\^ernicke> 
■mK  to  tbt  latter  belongs  aho  the  credit  of  the  localitaLiou  of  word-deii^iieta  to  thi« 
ngias  <if  the  left  bemi  sphere* 

•  ••Jkpheinia"  wa#  rejetted  by  Trousseau  aud  hy  Broca  hinmelf,  at  the  instanoe 
H  Liiii^  U»cauM  iu  Greek  et^itiAeauce  h  not  "  tpeechlesttieaa  "  hut  ■*  mitLmj,** 
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liemispliere  baa  lost  sorae  of  ita  fun(>tioTi,  the  riglit  hemisphere  onii^t 
begin  to  co-0[»e rate  with  it  in  effecting  the  speech  that  quickly  retunis. 
Such  co-ofieration/  aditiittcd  when  tLe  damage  is  great,  probabljr 
occurs  also  when  tbe  daraage  is  partial.  It  is  evident  that  we  have 
hero  an  element  of  great  uncertainty.  If  the  actual  lesion  is  not 
L-nown,  we  cauuot  be  sure  to  what  extent  IUq  speech-processes  that 
retuTQ*  and  therefore  the  disorder  they  present,  are  to  be  ascribed  to 
tbe  left  hemisphere  or  to  both  hemispheres;  and  we  must  incur  some 
error,  and  it  may  be  great  error,  if  we  fix  our  attention  exclusively  on 
tbe  left  hemisphere.     Examples  of  this  will  be  manifest  as  we  proceed. 

The  sensory  relations  of  speech  are  with  hearing  and  sight,  and 
also,  in  blind  persons,  with  touch.  The  relatioQ  to  the  sense  of 
hearing  is  tbe  most  importAint ;  it  is  tbe  first  speech  relation  to  be 
developed  in  the  child,  who  can  undersland  many  words  before  he 
can  utter  one ;  it  seems  to  lead  in  the  subjective  revival  of  speech- 
processes  which  we  call  **  recollecting  words."  Tbe  part  of  the  brain 
concerned  in  the  auditory  perception  of  words  is  the  posterior  half  ot 
the  first  temporal  convolution  on  the  left  aide»  It  is  apparently  the 
auditory  centre  itself,  at  least  structures  at  present  inseparable  from 
this  centre.  If  this  region  is  diseased  on  either  side,  there  is  often 
transient  deafness  in  the  opposite  ear  (see  p.  24) ;  and  if  on  the  left 
side,  there  is  usually  persistent  inability  to  understand  tbe  meanirtg 
of  words,  although  they  are  still  beard  as  sounds.  This  condition 
causes  considerable  derangement  of  speech.  It  was  first  described 
by  Dr.  Bastian,  and  accurately  refeiTed  by  him  to  destruction  of  the 
"  auditory  perceptive* centre,"  Wernicke,  to  whom  belongs  the  credit 
of  discovering  tbe  precise  seat  of  the  disease  that  causes  the  sym- 
ptom,*  proposed  for  the  disturlmnce  of  speech  the  term  sensory 
aphasia,  and  Knssmaul  afterwards  called  the  loss  word-deafnefi.  The 
lus3  is  now  generally  linown  bj  the  latter  term,  and  the  former  is 
applied  to  the  general  disorder  of  the  use  of  words  that  results.  Tbo 
dependence  of  this  symptom  on  disease  of  the  first  temporal  convolu- 
tion is  well  established.  This  part  was  diseased  in  every  one  of 
seventeen  cases  collected  by  Sepelli^f 

The  part  of  the  brain  concerned  in  the  perception  of  visual  word- 
symbols  seems  to  be  in  the  lower  and  hinder  part  of  the  pjirietal  lobe, 
also  on  tbe  left  side  of  the  brain,  apparently  including  tbe  region 
rather  vaguely  described  as  that  of  the  **  angular  gjiras."  Disease 
of  this  part  has  caused  inability  to  read  even  the  simplest  word,  a 
condition  that  has  been  termed  **  word-blindness'*  (see  p.  5).  Of  the 
cases  collected  by  Scpelli,  in  each  one  in  which  word-l>lindnesa  co- 
existed  with  word-deafness  the  disease  extended  into  this  part  of  the 
jiarietal  lobe.  This  region,  as  we  have  seen  (p.  22),  is  probably  tbe 
seat  of  the  "  higher  visual  centre,"  and  transient  *' mind-blindness" 

•  *  Die  Apha  sUilte  Sympfom^'ti-CoropU'S,*  1874,  ti  w  ork  of  rcmarkablu  abilitj, 
t  Sepcir«,  'Riviita  Sper.  di  Fren./  1881^  p»  94  (see  nbo  Amidon,  'New  York 
MlvI.  Journal/  Jaiimry,  IS85), 
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I  been  eatiaed  by  tU  disease,  t.  c.  an  itiabilitj  to  recognise  not  only 
i«,bitt  objects  also.  Suclj  miud-blindness  has  also  occurred  in  a 
lew  eftjum  as  a  persisteut  Bjniptom,  but  we  are  not  sure  whether  it 
IImbi  dirpeodi  on  a  unilaterat  lesion  or  on  bilateral  symmetrical  disease 
{wtt  "^  Affections  of  Vision  ").  The  extent  and  degree  to  whick  visiaal 
vord*proce6ieB  take  part  in  the  phenomena  of  ordmary  speech 
pfObably  ▼ary  much,  according  to  the  education  of  the  individual, 
wmnmg  otber eonditions*  Their  reality  is  re.tdily  evident  on  self-obser* 
»o,  and  is  demon atrated  only  tooclearlj  by  cases  m  which  the  loss 
Fthe  auditory  and  motor  word- processes  (phjsicu,l  memories)  leaves 
the  pttliimt  unduly  dependent  on  those  connected  wtth  sight,  or  con- 
▼eneiy,  in  which  the  loss  of  the  last  alone  has  given  rise  to  a  peculiar 
tnln  of  diftttirlmnoea  of  speech.  These  are  rare,  but  some  instauces 
ha^e  be^n  lately  studied  and  described  under  the  term  **  visual 
9pk4t»ia.*'^  The  symptoms  of  this  condition,  supposed  to  be  produced 
eepnially  by  disease  of  the  cortical  visual  centre  or  of  the  fibres  eon- 
■irtlii£,  it  with  the  motor  speech -cent  re,  are  these  : — defect  in  the  right 
lAlieeof  tbe  Tisual  field,  inability  to  read  (aleiia)  or  write  (agraphia), 
md  inability  to  name  objects  after  looking  at  them,  although  they 
oyi  be  named  if  the  patient  is  allowed  to  touch  and  handle  tbem. 
But  llM^y  will  no  doubt  be  iuflueaced  by  the  degree  of  education  of 
tbe  patient,  and  also  by  the  nature  of  the  speech -process  for  which 
they  are  employed  (see  also  p.  119).  The  pure  visual  difficulty  must 
be  distinguished  from  that  of  writing  with  which  it  may  be  combined. 
Fnitberp  the  crossed  amblyopia^  which  results  from  extensive  disease 
in  thii  part*  has  not  often  been  recogni^^ed  in  cases  of  impairment  of 
vkaual  word-prooesseB.  The  speech-defect  interferes  with  the  detection 
of  the  Tieual  iofls,^  and  it  may  be  that  word-processes  are  related  to  only 
a  part  of  the  region  that  has  to  do  with  vision.  It  must,  however,  be 
aeled — ^and  the  fact  rery  much  increases  the  difficulty  of  the  subject 
^-that  inability  to  read  does  not  prove  disease  of  this  part  in  the  same 
way  as  inability  to  understand  heard  words  proves  disease  of  the  first 
Imporal.  The  mechanism  of  reading  is  complex,  and«  as  we  shall 
see,  ft  may  be  deranged  indirectly. 

Motor  word-processes  take  place  in  the  posterior  part  of  the 
third  frontal  convolution,  and  in  the  adjacent  part  of  tbe  ascending 
frootaL  Tbe  latter  contains  the  cortical  centre  for  the  movement  of 
the  ton^ue^  lips  and  larynx  generally,  to  which  the  motor  speech* 
(entre  thas  corresponds.  The  path  from  it  passes  through  the 
white  Bubstance  of  the  hemisphere  to  the  internal  capsule  at  the 
fnodd<m  of  ita  two  parts,  in  front  of  the  fibres  of  the  pyramidal 
tiaiet,  and  it  lies  to  the  inner  side  of  these  fibres  in  the  cms  cerebri. 
It  ta  00  mm  only  thought  that  the  path  from  the  speech -cent  re  is 
distinct  from  that  for  the  tongue  and  lips,  but  the  evidence  of  this  is 
inauifieient.  It  is  more  probable  that  the  speech -path  is  that  for  the 
aim  pie  movements  of  the  parts  concerned,  although  the  cortical 
•  See  eapemlly  Frtimd  (*  Arch,  f,  PsyV  1889,  tli,  1,  2). 
TOL.  If.  8 
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ceiitre  is  more  extensiva  Wlielher  tlie  island  of  Eeil  fonns  part  of 
the  speecL-centre  is  still  uncerliiin  ;  a  pee  cb- defect  from  tliaeane  liuiited 
to  it  boa  not  yet  been  observed,  but  ita  position  between  tbe  motor 
and  auditory  centres,  and  the  way  in  which  fibreB  between  the  two 
paaB  by  it»  have  led  Wernicke  and  others  to  regard  it  as  part  of  the 
speech-region.  All  the  cases  adduced  as  proof  of  the  dej>endence  of 
aphasia  on  disease  of  tbe  island  of  Eeil  are  inconclusive,  either  Ijecause 
the  lesion  was  not  limited  to  it,  or  bec^iuse  the  duration  of  the  case 
waa  too  abort  to  permit  indirect  symptoms  to  pass  away .♦ 

Destruction  of  the  motor  speech-region  on  the  left  side  cau^s  total 

or  almost  total  losa  of  voluntary 
8i>recb.  Such  loss  has  resulted  from 
a  lesion  in  the  tbird  frontal  no  larger 
than  a  hazeUnutf  If  the  loss  is  old 
or  partial,  words  are  often  uttered 
but  are  wrongly  formed.  Such  defect 
has  been  termed  ata^c  aphasia,X  but 
this,  as  a  distinctive  term,  is  inexact, 
aince  a  very  similar  disorder  of  word* 
may  arise  from  pure  word -deafness. 
Hence  it  is  far  better,  with  Wernicke, 
to  term  the  effect  of  disease  of  the 
motor  speech- region  *' motor  apluuia^" 
Pii3  fim.—Bifr^ramof  probahlcernirae  Its  precise  characters  will  be  pre- 
sently described. 

Motor  aphasia    may  be    produced 

Aw,  fibre«  from  this  to  iDteriitt]  by   disease   of    the   conducting   path 

^psnle;   S    mot^^r  Bpeecti-cDiitre;  ^           ^^        ^^^          ^^         ^^   ^^    ^      ^^^ 

S  C%  fibrea  from  tliw  to  iiie  corpus  '               .,«,,„ 

cmlloitimj  andSffl,  to  theint«*riial  disease   of    the    cortex    itself. §       Tbe 

Cip«t3te.    8  A.  flbrej  from  ipeecTi.  j^gg  f^om  disease  of  tbe  path  is  only 

QiSfitre  to  li  nod -centre.     A  Wbioii  ^       ,          xr       i     *         »       •     "1 

at  ».f«i  will  m«B*  only  tmn.iet^t  permanent    when   the   lesion   is   just 

tphfiiiii,  tbe  fipeech-piMieeese*  Wing  beneath  the  cortex*     If  the  lesion  is 

•bW  to  pas*  tiy  SC  t<>  the  corpus  ^^  ;^      ^^^  internal  capsule,  tlie 

ciillosmn     and    oppf>site     ipetTli-  *                          ,       *                      m      ^ 

region;  ft  iiniil!  lesion  at  x  wrmld  loss  passes  away  m  thecourse  of  a  few 

caiue  p^miHncnt  ftphnaia,  since  it  ^eeka.     The  explaiiation  of  the  differ- 

corpus  ^allo^nm  and  b.tern.il  cap.  ^nce  is  probably  this  :  if  the  fibres  (SC, 

snle,  but  would  not  abo1i*!h  expres-  Fig.  68)  from  tbe  left  speech-centre  to 

•ion  by  writing,  the  fibres  S  A  ^^^^   ^^          caMoBum  are  intact,   the 

(connecting  the  ipeeca-  bhu  n&na-  ^     ^                                   j      _  at.      i  ^-l 


of  fibre*  iroin  motor  (peech-rentre, 
A,  bund -centre  in  the  midtllo  of 
the  niCPndiTig^  front nl  convt*lntion  ; 


centres)  eacApiiig. 


speech-processes  arranged  on  the  left 


*  Thns,  tn  ft  eA*ie  pabliilied  by  Bejprine,  fti  evidence  that  motor  ftpbatb  maj  b« 
<ltie  to  an  inaular  leaion  {*  Revue  de  M^d./  1885,  p.  174),  the  patient  lived  for  a  few 
days  only,  wnd  the  lower  part  of  tbo  central  conv^lutioai  wm  UkewUe  deitroyed. 
(Compare  also  tbe  ca«e  mentioned  in  tbe  note  on  p.  116.) 

t  R<3»ensteiti» '  Berlin,  klin.  Woehetisch./  1868,  p.  182, 

X  Firat  by  Sandera,  •  Edin.  Mod.  Jdorti./  Maruh,  18fi6  j  •oon  afterwardi  by  Ogle, 

f  Raymond  and  Arfcattd  collected  twenty-three  caftOB  of  aphakia  from  dtaeaae  of 
tbo  wbite  aubitaace  ('  Gai.  m£d.  de  Paria,'  1883,  No.  47). 
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dim  can  Bud  expression  through  the  carrespoodrng  centre  an  the 
nghft  dde;  if  tho  lesion  is  just  beneath  the  cortex  (as  at  «,  Fig*  G8), 
llkm  caUosat  fibres  are  interrupted,  as  well  as  those  to  the  internal 
€ftf«siil«  (S  ot),  and  the  loss  is  as  permaneut  as  if  the  centre  were 
dlfltrojed.  In  the  former  case,  a  second  lesion  in  the  motor  [tath  of 
^  ri^i  Heinispbere,  even  in  the  internal  capsule^  may  cause  perma« 
MDi  mpba«i&.* 

Jm  Uie  act  of  writing,  the  speech -processes,  arranged  in  the  motor 
enlrtt  fmm  to  the  centre  for  the  hand  in  the  middkof  the  ascending 
eOQtalation,  and  thence  the  nerTe- impulses  pass  bj  the  pyramidal 
tact  I  to  the  cord.  The  eridence  of  this  is  that  disease  of  the  motor 
•pMoh-canire  abolishes  the  power  of  writing  (agraphia),  even  when  the 
bajid-eeotre  ts  intact  and  the  moTements  of  the  arm  are  unimpaired.t 
Tba  same  result  follows  an  isolating  lesion  just  beneath  the  cortical 
fpeeek-centre,  and  hence  the  path  to  the  arm-ceutre  must  be  by  the 
"asKkciating  fibres "  of  the  subjacent  white  subsbauce,  and  not 
lIufMil^li  the  grey  matter  of  the  cortex«  But  it  is  canceiTable  that  a 
oibeocttoal  lesion  may  be  so  placed  as  to  interrupt  the  paths  to  the 
JBtmrnal  capsule  and  to  the  opposite  hemisphere,  and  not  that  to  the 
ms-oenire  (see  Fig.  68}*  In  such  a  case  there  would  be  permanent 
loss  of  uttered  speech  without  loss  of  the  power  of  writing.  Such  a 
WEidjtioii  has  actually  been  obserTod^ 

DiMaae  limited  to  the  motor  speeoh-region  sometimes  abolishes  the 
fovtr  of  reading  (alexia), ^  sometimes  it  does  not  The  difference 
jfpt'lids  in  part  on  the  degree  to  which  motor  speech  •processes 
ffs  coocersed  in  the  comprehension  of  riaual  s{>eech  symbols.  In 
fsnoiia  aocustomed  to  reading,  the  intellectual  images  may  perhaps 
Is  troQsed  directly  by  the  visual  processes,  without  the  intervention 
of  the  motor  processes.  In  those  who  are  imperfectly  educated,  the 
■odor  processes  are  essential ;  the  lips  may  even  be  seen  to  moTe 
diring  the  process  of  reading.  It  must  be  remcmhered  that  children 
kvn  to  read  aloud  words  they  do  not  understand  ;  indeed,  the  early 
dfort  of  a  child  is  merely  to  pronounce  the  seen  words.  || 
^Ift  addition  to  the  two  leading  varieties  of  aphasia,  the  motor 
1  aenaory,  there  is  another  in  which  the  patieut,  without  toss  of  the 

TWm  appc&ri  to  have  been  the  ctM  in  an  ii»tanoe  rooorded  bj  Luyii^ '  L'Ei»ce 
l»*  laSft.  No.  8. 

Roseottein'i  cam  (*  Berlin.  kHn,  Woch^oiclir.,'  1868.  p*   182),  in  whieh 
.  tatnlted  from  m  htomorrhhge  the  size  of  a  hazel-nut  In  the  third  frontuU  the 
'  of  writiDg  wai  lovt  nt  well  at  tpeech.     The  impaurmeiit  of  writing  in  motor 
tffbmim  is  m  matter  of  duily  cliolc&l  obterv^tioiu 
f  Wemkke^  'Neurol.  Cent,'  1886.  p.  124. 

f  JLWxiA,  be  it  remembered,  U  the  low  of  the  power  of  nnderitandlnf  written  or 
yriftlMl  vofd«,  not  merely  a  loi t  of  the  power  of  reading  aloud. 

I  at  the  lante  time  it  li  doubtful  w  hether  the  obaerred  diflerences  in  the  iti6aence 
rfiafitnr  aphasia  on  tbe  power  of  reading  can  be  altogether  expUined  by  the  degree 
wi  edttcatioo  and  of  practice  in  reading.  We  need  luore  facte  n'g&Tding  tbe  patho-- 
lagksl  I^noKoai 
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motor  processeB,  atid  without  word-deaf tieaa.  bsis  a  difficulty  in  recalU 
ing  words,  and  uses  wrong  words»  This  has  been  tenued  **ainiieBio 
apLaiiia,"  or  *•  loss  of  memory  for  words/'  It  has  been  referred  bj 
Wernicke  to  an  interrnption  of  the  path  between  the  motor  and 
gensorv  centres,  bj  disease  of  the  island  of  Eeil,  and  he  has  termed  it 
" CO uductiou -aphasia  **  (**  Leitmigsaphasia  "),•  He  assumes  that  the 
iotermption  prevents  the  direct  action  of  the  sensory  on  the  motor 
centre  which  is  necessary  for  its  guidance, f  The  defect  that  aceom- 
panies  "  word-blindoess  '*  has  been  termed  **  visual  aplasia."  As  a 
la«t  variety,  **  total  aphasia  *'  has  been  described — the  form  in  which 
both  aoiiitory  and  motor  centres  are  destroyed,  and  all  use  of  wordfl 
is  lost, 

A  variety  of  paroxysmal  recurring  diUcnltv  in  readinj^  baa  been 
called  dt/dcxia^  and  compared  with  the  **  intermitting  lameness" 
mentioned  in  vol,  i,  p.  297,  The  diflfieulty  is  considerable  or  absolute, 
comes  on  suddenly,  and  passes  off  gradually,  being  at  first  readily 
reproduced,  although  afterwards  the  patient  is  free  until  another 
attack.  Most  subjects  biive  been  in  advanced  life.  It  is  important 
because  usnally  the  hai*biiiger  of  gravs  and  progressive  disease,  gene* 
rally  due  to  arterial  degeneration.^ 

Motor  Apliaeia, — ^In  a  case  of  motor  apbasia  from  destruction  of 
the  motor  speech-region  the  patient  is  at  first  speechless,  and  even 
expressions  by  signs  may  be  impaired.  He  may  shake  his  bead  when 
he  means  **yes."  Before  long,  expression  by  gestures  becomes 
accurate,  and  the  patient  regains  the  power  of  uttering  a  few  simple 
words,  as  *'  yes  '*  or  **  no/*§  and  often  other  words  are  at  times  uttered 
under  the  influence  of  some  emotion,  or  some  word  may  be  repeated 
on  every  attempt  to  s|ieak.  The  jiatient  is  able  to  understand  what* 
ever  is  said  to  him,  but  cannot  repeat  it  He  cannot,  of  course,  read 
aloud,  and  he  is  genemlly  unable  to  understand  seen  words,  such,  for 
instance,  as  a  written  or  printed  direction  to  perform  some  simple 
action.  He  cannot  write,  even  if  his  hatid  is  unaffected.  He  may  be 
able  to  copy,  and  even  to  translate  printed  letters  into  written  cha- 

•  Th^t  c!*^fectii  in  «poech  may  he  due  to  interrupt  ion  of  the  *'  ift  of  rff<>rent  fibres 
cmt^rpiiig  from  the  aucHtorj  perceptive  centre  Imving  to  do  with  the  incitation  to  the 
inuaankr  nets  of  epeeeh  "  wiis  suggested  by  Dr.  Bnst)ii!i  in  1869  (loc.  oit).  Apart 
from  tbp  qtii*stion  of  nccuracj,  the  terai  **  condoction-aphaiia"  does  not  vwjf  tptly 
eipT«es  tbo  UBumption  tliat  conduction  ia  arretted. 

t  There  ii  at  prei^ent  no  actual  profif  of  the  truth  of  this  assumption.  Llchtheim 
has  piihltflhed  a  caae  (*  Detifc.  Arch,  f .  klia.  M^^tl  ,*  lid.  xxxvi,  Case  1)  which  he  deacribei 
aa  nn  "  tindoiibtefl  example  of  ihiB  form  of  aphnsiii/'  bat  the  lesioa  inrolvrd*  beaidea 
the  island  of  lieit,  1|  cm.  of  the  third  frontal  and  purt  of  the  middle  of  the  first 
temportJ.     (See  aUo  note  on  p.  114.) 

t  See  Berlin, '  Neurol.  Cdnt./  1883,  p.  296,  aod  1886.  p.  356  j  alto  Nleden,  tbid., 
IS87,  p.  105,  and  Pick,  ibid ,  1891,  V   ^^^ 

§  I  have  oaly  teen  one  case  in  whith  n  patient,  dIdo  months  after  the  on^et,  wu 
absolutely  wordless.  There  wa9  cou»iderabIe  word-deafneea  at  well  ■■  absolute 
motor  aphuta.    Eapretaioa  by  st^nt  was  citens^ive. 
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m<?l0ra.  If  the  rigbt  hand  ia  paralysed,  the  patient  may  try  to  write 
Willi  ilt«  left  hand  and  may  try  to  form  words  witb  separate  letterSi 
Iml  like  latter  is  a  rather  sere  re  test  beeavise  it  is  an  on  familiar  process* 
FrooBjgoi  of  thought  are  little  interfered  with,  and  the  patient  is 
perfectly  aware  of  his  errors  in  utterance.  The  use  of  figures  is 
QBiiaUj  interfered  with  as  well  as  the  use  of  words,  but  to  this  rule 
<;imoas  exemptions  are  met  wiib»  the  significance  of  which  we  are  not 
fit  able  to  understaud.  Thus,  in  one  case  of  considerable  motor 
aphaaia  recorded  by  Volland,  a  high  degree  of  arithmetical  ability 
waa  preaerved.^ 

Jm  aonie  eases  this  condition  persists  unchanged  for  years.    More 

I  there  ia,  after  some  months,  a  slow  recovery  ;  first  one  word  and 
another  is  uttered,  and  considerable  power  of  speech  may  be 
Qlttmately  regained  by  the  •*  re-education"  of  the  right  hemisphere. 
In  other  cases,  however,  in  which  the  disease  is  partial,  the  loss  of 
ffpeech  is  found  to  be  incomplete  when  the  immediate  effect  of  the 
lesion  has  passed  away,  but  many  mistakes  are  made  in  the  forms  of 
words  and  in  their  use. 

In  the  conditions  thus  sketched  there  are  two  elements:  (1)  loss 
of  speech  ;  (2)  retention  of  speech,  or  at  least  of  utterance  of  words, 
with  more  or  less  error.  The  loss  is  due  to  the  lesion  ;  the  retentioE  and 
error  are  due  to  the  imperfect  action  of  the  remaining  motor  speech- 
oentres,  probably  on  both  sides  of  the  brain  if  the  disease  is  partial* 
cr  on  the  right  only  if  it  is  complete*  It  is  obvious  that  when  there  is 
eomplete  destruction  of  the  left  motor  speech-centre,  the  utterance 
that  remains  must  be  by  the  right  hemisphere.  This  remaining  power 
of  expression  may  be  of  several  kinds  : — (1)  Expression  by  gesture, 
rbieh  m^iy  be  at  first  impivired  but  is  soon  regained.  (2 J  S(  na 
paeral  propositional  utterance,  as  "  ye^  '*  and  "  no/'  which  may  bo 
it  first  used  wrongl?.  (3)  Some  special  utterance,  which  recurs  on 
ill  ai tempts  to  speak,  and  may  be  a  word  or  words,  or  an  unmeaning 
combination  of  syllables,  (4)  Combinations  of  words  which  express 
soma  strong  emotion,  and  not  the  proposition  to  which  their  form 
eorrespondst  such  as  an  oath — "dead  propositions,"  Hnghlings 
Jackson  has  aptly  called  tbem.  (5)  Wonls  as  the  vehicles  for  tone 
m  tisiging.  A  patient  who  eau  only  say  "  yes  "  and  **  no  "  may  sing 
a  song,  and  in  doing  so  may  uttf-r  every  word  of  the  song  altbonghhe 
is  quite  unable  to  speak  it.f  Olten  words  can  be  uttered  in  a  half- 
aalomatio  manner,  e.  g.  in  combiniUion  with  other  words  or  under 
emotion,  and  not  by  a  deliberate  volunUiry  effort.  Thus  a  patient 
mih  tUght  aphasia  was  told  to  say  "no,"  and  after  one  or  two  icef- 

•  •M»nch.  roetl  Woehenscb./  1«8G.  mud  •  Ncurot  Centmlb.,'  p.  274.  The 
ytlisDi  wms  A  boy  Aged  fifteen.  After  ft  fall  on  the  bfftil  tbere  was  eomplete  motoi 
w§bMx^,  only  the  recurring  utUrance  "  Anna  '  pt- r»i»tinp,  Rcco\  i-rv  wag  very  slow, 
^od  ch#  defect  had  DOt  entireli^'  distippeiind  biJc  ye&ra  luter.  Fruw  the  tiiat  Ibe  boy 
SmLI  add,  iubtracty  and  multiply,  &nd  at  school  be  progrt-^i^d  Btojidlly  in  arithtui'tic 

f  Scs  *  Lancet/  1875,  vol*  ii,  p.  7Q4«  For  ftti  iutereatiug  diacuiaion  ot  thit  coudi* 
li^o  t^ti  iiAutr  bv  Knoblttuch  in  *  finiLa/  ISi'l. 
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fectual  attempts  said,  "I  can't  say  ao,  sir*'*  Thus  likewiBe  I  liave 
known  a  piitieiit  to  he  unable  to  put  out  his  tongue  wbeo  told, 
altliougb  he  automatically  put  it  out  and  licked  bis  lips  to  facilitate 
the  process,  and  aflerw^anis  was  still  unable  to  protrude  it  by  a 
deliberate  effort.  An  oath  uttered  in  anger  cannot  be  repeated  with- 
out the  emotion. 

The  "  recurring  utterances "  are  very  curious.  They  aeem  to  be 
either  the  words  the  patient  waa  about  to  utler  when  taken  ill 
(Hugblings  Jackson),  or  more  probably  the  last  words  actually 
uttered*  A  woman  who  told  a  cabmiin  to  drive  ber  to  **  Mrs. 
Wttters,"  and  became  speccblesa  a  few  minutes  afterwards,  ba.d  the 
recurring  utterjtnct^,  **  Missis."  Tbe  recurring  utterance  of  a  girl, 
seized  when  riding  on  a  donkey,  was  "gee  gee"  (Jackson) ;  thtit  of 
a  signalman,  taken  ill  at  his  post,  was  **Come  on  to  me  ;'*  t bat  of  a 
librarian  waa  "List  complete"  {Eussell}*  The  phenomena  of  recur* 
ring  utterances,  which  must  be  effected  by  the  right  hemispbere,  seem 
to  show  that  this  hemiapbere  takes  some  part  in  normal  speech. 
Fresh  processes  for  words  cannot  be  energised  through  the  will,  but 
I  he  residual  disposition  of  those  last  energised  volyntarily,  leads  to 
their  excitatioi^  hy  an  attempt  to  B[»eak.  As  Hughlinga  Jackson  has 
insisted,  the  loss  of  speech  from  disease  of  the  left  motor  region  is 
essentially  a  loss  of  voluntary  speech.  When  speech  is  slowly  regained 
by  the  right  hemisphere,  niatiy  of  the  errors  in  utterance  may  be 
traced  to  tbe  defective  volnutary  influence,  and  to  a  tendency  to  the 
re-energising  of  nerve-processes  recently  in  activity*  Consonants  are 
repeate<l  instead  of  tbe  proper  consonant  being  uttered,  and  those  of 
a  recurring  utterance  may  crop  up  in  wrong  places.  When  tbe  patient 
whose  recurring  utterance  was  ** Missis"  acquired  more  speech,  the"  s** 
was  constantly  cropping  up  in  other  words.  Ultimately  almost  perfect 
recovery  may  octur,  and  there  may  remain  only  slight  and  occasional 
errors  in  the  form  of  words,  with  a  difficulty  in  finding  the  word 
desired,  and  a  tendency  to  use  wrong  words. 

In  motor  aplasia  tbe  inability  to  write  is  usually  even  greater  than 
the  inability  to  speak.  In  writing,  speech  symbols  are  again  sym* 
bolised,  and  iti  the  double  symbolism  there  is  more  room  for  error. 
The  patient  may  be  unable  to  form  a  single  letter,  or  letters  may  be 
formed  but  combined  wrongly,  or  there  may  be  merely  mistakes  of 
letters  in  words  that  are  otherwise  correct,  Tbe  patient  can  often 
sign  his  own  name — wbich  is  almost  an  automatic  performance — when 
he  cannot  exp^ress  a  proposition  in  writing.  As  an  instance  of  this, 
and  also  of  tbe  fact  that  errors  in  writing  are  greater  than  in  speet.'h, 
may  be  given  the  case  of  a  man  who,  after  signing  his  name,  James 
Slim,  correctly,  was  told  to  write  down  **  how  be  came  to  the  hospital," 
and  wrote  cgng  Igig  khjan,  but  in  answer  to  tbe  same  question  said^ 
'*  Rail,  clab,"  and  whin  asked  *'  How  else  ?  "  replied  •*  No  way,"  The 
tendency  to  rcpetUiojit  to  the  re-energising  of  processes  recently  in 
activity^  causes  many  of  the  errors  in  writing  as  well  as  in  speech,  and 
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18  Been  m  the  above  sentence.  Glag  for  **gkd**  is  aoatber  instaEce. 
Other  mistakes  in  written  lett^^rs  are  due  to  a  Bimiiaritj  of  the  mui- 
cular  (and  tberefore  nervous)  action  in  pronouncing  them,  as  the  sub- 
ttitntion  of  I  for  p  and/  for  v  (observed  errors)  —a  proof,  if  proof  were 
needed,  that  the  written  words  are  first  energised  in  i  be  speech-centre 
IjOb«  of  tbe  power  of  understanding  seen  wordt^,  that  is  loss  of 
the  power  of  reading — **  alexia  '* — often,  but  not  always,  accompanies 
motor  &phaiiia.  This  has  been  alreiidj  mentioned,  and  it  ha^  been 
pointed  out  that  the  difference  probably  depends  on  the  extent  to 
whieh  the  patient  is  dependent  on  the  motor  processes  for  tbe  com- 
prehension of  the  visual  symbols.  In  some  persons  the  latter  arouse 
the  nerve-processes  for  "  ideas**  directlj,  in  others  only  by  the  ener- 
gising of  tbe  motor  structures.  In  the  former  case  even  disease  of 
both  temporal  and  frontal  speech- centres  may  not  destroy  the  power 
of  reading,  although,  of  course,  the  patieut  cannoi  read  aloud.* 

Sen»ory  Aphoiia. — In  word-deaf ness»  due  always  to  disease  of  the 
first  lem|>oral  convolution,  heard  words  are  not  understood.  This  is 
best  tested  by  letting  the  patient  perform  some  simple  action  which  is 
not  anticipated.  Word-deafness  is  seldom  absolute,  and  an  expected 
sentence,  such  as  "  Put  your  tongue  out  **  from  a  doctor,  is  understood 
when  an  unexpected  sentence  is  not  Expectation  involves  losvenng 
of  resistance  in  a  certain  nerve  combination,  and  then  perhaps  the 
right  hemisphere  may  suffice.  Word  deafness  always  causes  con- 
siderable derangement  of  speech.  This  depends  on  tbe  fact  that  the 
subjective  revival  of  word-processes  takes  place  chiefly  in  the  auditory 
centre.  All  the  residual  dispositions — motor,  auditory,  visual — ^con- 
stitute physical  memories  for  word-processea,  but  as  auditory  word- 
processes  are  tbe  first  to  be  developed  in  the  cljild,  so  they  continue 
the  most  important  through  life.  If  they  are  luai  the  patient  is  thrown 
^  on  his  motor  memory,  and  this  often  misleads. f  Hence  thure  is  often 
ror  in  the  words  used  and  in  their  form.  But  it  is  especially  the 
oluntary  revival  of  words  that  is  lust,  and  words  mriy  still  be  revived 
atomatic&lly,  just  as  it  is  voluntary  utterance  that  is  lost  in  motor 
ai^hasia,  and  words  may  still  be  uttered  automatically,  as  in  singing 

A»  in  m  ewe  r^p>rted  by  Kiibler,  *  CiiiU  f.  N«rv,,*  1885,  p.  393.     Tbe  Hlfiteuieiit 
I  th«  text  it  only  «  probuble  eiplADHUou.     We  ne«d  mure  fucU  mm  to  the  loriuetice 
'  <»f  dtfiQiU  lesiom  on  reading. 

f  In  eiiucated  peraon*  tbe  visual  memory  miiy  nid  in  tbe  r**vlviil,  iitid  prohably 
f  ith  tbe  deii'And  npon  it.  An  ftcoompUahed  m&n  reooverf^d  alowly  from 
»1«te  word-deftfne««  (with  perwUtcut  hemiplcgiu).  Ho  laid  that  if  he  bad  a 
glGcaltt  in  realising  tbe  meaning  of  a  word,  be  would  Tfpeat  tt  over  and  over,  and 
Uftt  teamed  to  aee  the  letUn  of  tbe  word,  nnd  iu  meanings  Hm^hed  upon  him. 
bU  it  an  intereitin^  instance  of  the  wny  in  which  one  centre  may  reinforce 
iber.  A  different  example  of  riraibir  help  was  preieuted  by  a  patieut  who  could 
write,  but  could  only  understand  a  word  seen  if  be  truted  tbe  letters  with  hii  finger 
m  the  air  (Charcot,  *  Le^oui/  t,  iii.  p.  161,  1»n7)*  ITie  tame  case  hat  been 
rteof^ed  by  Heri-zeL  So,  too.  a  patient  of  Wemicke't  wat  able  to  read  writing  only 
fey  tcadof  over  the  letiert  ('  Oehirnkr./  i.  p.  838). 
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a  soog.  Heuoe  these  patienta  bave  often  an  extentiv©  use  of  wor 
especially  general  wordQ,  which  thej  utter  promptlj,  and  in  an  auto- 
matic inanner»but  thej  have  difficulty  in  the  deb  berate  reTivalof  special 
terms*  *'  If  I  have  to  say  a  tbiag  I  must  say  it  at  otice,  or  I  cannot 
Bay  it  at  ail,'*  one  patient  observed.  It  ib  probable  tbat  the  automatic 
reTival  of  words  in  diseaBe  of  the  left  bemiephere  is  subserved  bj  the 
centres  ou  the  ri^ht  side.  It  is  certain  that  slow  recovery  of  the 
power  of  comprehenfiion  of  spoken  words  is  by  the  **  re-education  "  of 
the  right  hemisphere,  since  such  regained  power  has  been  again  lost 
io  right- sided  disease.  The  readiness  with  which  such  recovery  takes 
place  seems  to  vary  much  in  different  persons,  as  is  the  case  also  in 
motor  aphasia.  In  some  there  is  no  recovery *♦  As  a  rule,  however, 
recovery  occurs  more  readily  than  in  motor  loss. 

Tbe  disorder  of  speech  in  word-deafness  varies  much  in  different 
cases.  As  a  rule,  considerable  use  of  words  remains,  but  chiefly  in 
half -automatic  spontimeous  speech.  Parts  of  speech  in  m'>re  general 
use,  prepositions,  adjectives,  verbs,  Ac.,  are  readily  uttered,  but  there 
is  great  difficulty  in  more  special  words,  such  as  nouns.  The  i^^atient 
often  employs  a  circumlocution  of  more  general  words  instead  of  the 
[special  word  that  he  cannot  revive.  Instead  of  the  word  ** knife"  he 
may  say,  "something  to  cut  with."  In  extreme  cases  there  may  be 
'  much  error  in  tbe  forms  of  words,  and  tbese  errors  are  ofteo  distinctly 
due  to  the  inadequacy  of  the  motor  memory  on  which  the  patient  has  to 
rely.  Sometimes^  indeed,  there  is  as  much  formal  disorder  aod  **  ataxy  '* 
of  siteech  as  in  motor  aphasia— one  of  the  considerations  that  militate 
against  the  use  of  tbis  term  as  a  designation  for  the  motor  variety. 
In  very  rare  cases  extensive  disease  of  tbe  sensory  region  has  caused 
an  almost  absolute  loss  of  expression  by  wordsi  greater  indeed  than 
can  be  altogether  explained,  and  such  as  to  resemble  the  loss  in  disease 
of  the  motor  region. t  Tbe  effect  of  dist^ase  of  both  temporal  lobes  is, 
of  course,  to  preclude  recovery,  and  great  derangement  of  speech 
results*  In  one  case  of  complete  deafness  from  cerebral  disease,  in 
which  such  a  double  lesiou  probably  existed^  speech  was  almost 
unintelligible  J 

Word-deafness  renders  the  patient  unaware  of  his  errors — a  striking 

•  As  in  a  case  recor«ld[  by  Roseutal,  in  wbich  word-de&fne«4  remained  abtoluto 
uutil  tbe  dviith  of  the  patient,  two  and  a  half  years  after  the  ooiet  ('  Qaxet'i 
lekar^ka,'  1883,  aud  Virchow's  '  Joliresb.,'  li»63,  ii,  p,  85)» 

t  Tims,  in  a  caae  recorded  by  D'Heilly  {*  Prog»  M^a./  1883,  No,  2),  arUrtal 
tbromW^iif  in  tbe  couise  of  pbtbiab  caused  softening  of  tlie  left  first  and  teoond 
temporal  convolutions  und  of  part  of  tbe  angular  |:yru»,  without  ioiplicjiting  tlic 
tuotor  speecli^reg-ion  J  tbe  patientp  dnriitg  the  nine  weeks  she  livedo  only  uttered  tbe 
words  **  paroequc,"  **  le  plan,"  and  •*  oui,  monsieur/*  She  understood  no  words,  but 
comprehendetl  signs  readily.  She  bad  lost  tbe  power  of  reading  and  writing.  In  a 
case  of  Charcot's,  d inscribed  by  Tronsseau,  in  wbich  the  lesion  involved  only  tbe  Bi^st 
and  second  tenipom]  cnnvolntions  and  the  posterior  half  of  tlm  Ulaitd  of  Eeil,  tbe 
p:itic«it  ntterd  only  '*  iii>ta-ta"  duriiig  eight  months. 

X  Wernicke  and  Friedlander, '  Fortschritte  d.  Med.,'  1883. 
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dtiferetice  from  tbe  motor  foi-m,  in  whicli  the  patient  at  once  recog- 
be»  liis  mistakes,  and  is  anBojed  at  them.  Iii  absolute  word- deaf* 
ess  t^e  patient  is  unable  to  repeat  words  uttered  to  him,  but  in 
fmrUikl  loss  he  ia  able  to  repeat,  often  with  some  formal  errors. 

The  patient  is  also  unable  to  read  in  man^  cases  of  word-deafness, 
bat  it  is  probable  that  this  is  the  result  of  the  auditory  loss,  or  is 

I  doa  to  damage  to  the  visual  centre,  whieh  is  BU]>pliLd  bj  tbe  same 
arterj  as  the  auditory  centre^  and  often  suffers  in  the  same  lesion. 
Inabililj  to  read,  as  an  isolated  symptom,  is  probably  always  due 
to  a  lesion  of  the  supra^marginal  and  aogulur  eoiivointions.*  It 
U  not  often  that  there  is  actual  mind- blindness,  an  inability  to 
recognise  not  only  words  but  any  object  until  some  other  sense  tbau 
that  of  Mght  is  employed  (see  *•  Affections  of  Vision  ").  In  some  cases 
the  patient  has  been  able  to  read  aloud  correctly^  but  not  to  uuder- 
stand  what  he  read.  The  effect  on  writing  is  similar  to  the  effect  on 
apeech,  but  greater,  owiii^  to  tbe  double  symbolisuj  and  tbe  extension 

•  of  error  thus  produced* 

We  have  seen  that  in  partial  word-deafness,  partial  from  the 
beginning  or  partial  by  recovery,  a  condition  exists  in  which  there 
k  great  difficulty  in  the  voluntary  revival  of  words,  especially  of 
the  more  special  words,  such  as  nouns.  This  is  "  verbal  amnesia," 
or ''amnesic  aphasia."t  As  already  stated*  it  sometimes  constitutes 
the  eole  defect  from  tbe  beginning,  and  is  then  comtiionly  regarded  as 
a  distinct  variety  of  aphasia,  and  has  been  ascribed  to  interruption 
of  the  conducting  path  between  the  auditory  and  motor  centres  (see 
abote,  p,  116),  Whether  the  condition  is  actually  thus  produced,  and 
whether  a  simple  interruption  of  this  patb  can  produce  this  effect, 
remain  to  be  proved.  Tbe  condition  is  often  conjoined  with  aligbt 
word-deafness,  and  then  u  probiibly  due  to  a  partial  lesion  of  tbe 
auditory  word-centre.  It  may  not  only  be  a  residual  condition  left  by 
partial  recovery  from  a  consideraiile  degree  of  word -deafness,  but,  as 
we  have  seen  (p.  118),  it  may  be  left  by  recovery  from  comj^lete  and 
pfire  motor  aphasia.  Tbe  fact  that  a  tvpical ''  amnesic  aphasia  *'  may 
be  merely  a  residual  condition  left  by  a  pure  motor  aphasia  is  very 
important.  It  is  proved  by  several  recorded  cases  in  which  an  autopsy 
was  obtained 4  Another  important  fact  is  that  tbe  loss  follows  a 
nsgnlar  law  from  the  special  to  the  gener.il.  These  facts  suggest  that 
the  essential  condition  for  the  {jroductior^  of  this  defect  ia  that  tbe 
speech -processes  go  on  in  structures  relatively  incompetent.  In  some 
cases  the  structures  concerned  may  be  those  of  tbe  right  hemisphere, 
imperfectly  re-educated.     This  form  can  only,  therefore,  be  admitted 


■  Aj  in  a  emie  recorded  by  llenichen,  "NeoroL  Cent  /  ISSfr,  p.  46i, 

t  Tbe  own!  tbe  word  amnesiii  in  tiiii  roatrieted  lenie  is  open  to  the  objeetltm 

poitiUd  out  bj  Haghlingt  JHckton  ftnd  Kuiiflm«ul,  that  there  ii  more  th»fi  one 

memory  for  worda  (see  p.  119), 

I  Ooe  ie  recorded  by  Butty  Tuko  and  Frwer  (*  Joum,  of  Mental  S^^lence/  April. 

1871);  an-jtber  bj  Sanders  (•  Ediu.  Med.  Jnuni.,'  186^j,  p.  811). 
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as  a  pathological  varkty  of  aphasia  with  some  reeerration,  until  mors 
evidence  is  obtained  regarding  the  lesion  that  causes  it  as  a  primarj 
and  independent  defect. 

Inabilitj  to  read,  alexia,  aa  we  have  seen,  may  have  mare  than  one 
mode  of  origin.  It  may  be  part  of  a  pure  motor  aphasia  in  those  in 
whom  visual  word-processes  can  only  arouse  mental  images  through 
the  agency  of  the  motor  speech -centre,  It  seems  strange  that  the 
motor  process  should  directly  arouse  the  nerve- processes  for  the  mental 
conception, •  but  there  is  no  evidence  that  the  auditory  processes  inter- 
vene. On  the  contrary,  the  loss  of  theiie  processes  does  not  necessarily 
abolish  the  |»ower  of  reading,  as  would  certainly  be  the  case  if  the  motor 
centre  acted  on  consciousness  only  through  the  auditory  centre. t  In 
other  cases  of  motc>r  aphasia  the  power  of  reading  is  unimpaired, 
prt-sunmbly  because  the  visual  processes  arouse  directly  those  lor 
"  ideas/'  Without  motor  aphasia,  loss  of  the  power  of  reading 
seems  to  be  due  only  to  disease  of  the  posterior-inferior  region  of  the 
parietal  lobe,  tbe  region  of  the  higher  visual  centre.  We  have  seen 
tbat  in  all  the  fatal  cm ses  of  word-tltafness  in  which  the  power  of  re&d* 
iDg  was  lost,  the  disease  was  found  to  extend  into  this  r*^gion.  Henoe 
we  are  justifieil  in  tissummg  that  when  alexia  exists  as  an  isolated 
condition,  the  disease  is  in  this  part.  This  isolated  loss  of  the  power 
of  comprehending  visual  word -symbols  has  been  termed  by  Kussmaul 
**  word -blindness.*'  It  may  or  may  not  be  accompanied  by  "  mind- 
blindness/'  which  necessarily  involves  alexia.  (See  also  p.  116,  vifual 
aphasia)  Word*  blindness  is  indeed  partial  mind- blindness.  In  this 
condition  there  may  l>e  ability  to  speak  and  to  write,  but  the  patient 
writes,  as  one  of  Charcot's  patients  expressed  it,  "  as  if  with  the  eyes 
closed/*  and  this  patient  did  actually  write  as  well  when  his  eyes  were 
closed  as  when  they  were  open.  J  Moreiwer  he  could  understand 
written  words  if  his  hand  were  made  to  trace  the  letters  in  passive 
movement.  Snch  loss  of  visual  word-symbols  has  been  met  with  in 
a  few  cases  of  hemianopiaj  it  is  not  a  necessary  consequence  of 
beujianopia  even  when  this  is  of  cortical  origin,  and  probably  indi- 
cates that  the  lesitm  extends  beyond  the  limits  of  the  occipital  lobe 
into  the  parietal  cortex. §     The  lesion  causing  alexia  is  always  on  the 

*  1. 1.  it  EPny  seem  strange  tliat  a  eentrifngal  procf^a  nbould  huve  an  isfluence 
^hlch  icems  to  be  cenlripptiil ;  but  a  eimiliLr  iiiflucnce  atteudi  nther  lootor  process^, 
t.g,  our  eijtiicate  of  pobition  bj  the  movemeuts  of  tbe  ocular  iduscUb  (ace  "  DiseaAes 
of  tbe  Third  Nerves  ").  All  tuotor  proc^ »8es  seem  to  lu fluence  cansciouanesa,  whether 
aa  a  '*  Beufatiou  "  or  only  as  a  vague  concept lou  or  seuse  of  the  effect. 

t  lu  this  connection  it  is  iiiBtructtvc  %o  note  that  even  the  motor  proceraea  for 
xiriting  may  assist  iu  n rousing  tbe  meutal  iniagGs,  as  in  the  case  mentioned  in  the 
note  on  p.  119.  Wernicke  and  Kussiuaul  assume  tbat  the  auditorj  centre  inter- 
venci,  and  tbat  the  uneducated  maiit  who  can  only  read  bj  the  help  of  his  motor 
centrei  '*  has  to  read  aloud  to  Htnaelf  **  in  order  to  undeiataud — an  aas^nnaptioii 
opposed  to  facts. 

X  Cliarcot,  *  Lemons/  tome  lii,  p,  160. 

g  A  legion  of  the  white  auhataaoe  iuvolvbg  the  optic  radiAtkm  may  aIjo  infulve 
tbe  parietal  cortex. 
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left  dd«  of  the  braio  in  ri^^ht- banded  penioiis,  on  the  rtgbt  side  in 
U'ft-h&ntled  persons.*  The  varyiDg  cbaracter  of  the  svmptoms  ilue 
ta  disease  of  this  part  of  the  parietal  lobe  may  be  clue  to  the  fact 
ihmt  Hm  blood-supplj  is  often  derived  from  two  different  arterial  sja- 
tems.and  the  area  supplied  by  each  seems  to  be  subject  to  considerable 
ranatioDS.  Henee  partial  disease  is  the  rule,  complete  destruction  the 
i«te  exception. 

Itmbilitj  to  write,  agraphia,  as  we  hare  seen,  results  from  destrue- 
Hon  of  the  motor  speech -centre,  and  is  then  nsaally  absolute,  even 
wbeti  the  right  hand  is  not  paralysed.  Spontaneous  writing,  and 
writing  from  dictation,  are  alike  abolished,  and  hence  it  would  seem 
tbftt  there  is  no  direct  path  from  the  auditory  word-centre  to  the  arm- 
€ieiitT«,  but  that  the  word- pro  ceases  must  first  be  energised  as  for 
ttrtiealate  speech.  But  the  patient  is  able  to  copy,  usually  only  in  the 
characters  that  are  before  bim  ;  so  i  no  time  a,  however,  by  a  translation 
of  pfrinted  into  written  characters.  It  is  certain  that,  very  often^  the 
words  to  copied  are  not  understood.  In  word -deafness,  as  we  have 
just  BeeUf  the  ability  to  write  persists,  but  not  to  write  from  dicta- 
tiOD,  In  word-blindness,  the  patient  cati  write,  spontaneously  or  from 
diciatioQ,  but  eannut  copy.  The  difficulty  in  writing,  as  before  stated, 
11  often  greater  than  in  other  forms  of  expression,  but  it  is  very 
teldom  that  it  to  far  preponderates  as  to  resemble  isolated  agraphia. 
The  possibility  of  isolated  agraphia  ha^  been  doubted »  and  is,  indeed, 
dii&eitlt  to  understand.  But  a  ourious  case  of  partial  agra[>hia  has 
been  wcorded  by  Pitrcs.f  In  a  syphilitic  man,  right  hemiplegia 
vitiiout  ansBsthesia  came  on  suddenly ;  it  disappeared  under  treat- 
iBeat^  leaving  some  rigidity*  and  there  remained  also  right  hemianopia 
with  iniibility  to  write.  Speech  was  never  affected.  The  patient 
could  copy  in  fac-simile,  but  could  not  write  a  single  word,  8|>o&- 
laaeoofly  or  from  dictation,  with  his  right  hand.  Nevertheless  he 
could  write  easily  with  his  left»  and  then  copy  what  he  had  written 
with  his  right  h:ind.  He  could  read  either  printed  or  written  words 
with  perfect  fiicility.  This  strange  case  seems  to  prove  the  possibility 
of  an  isolated  partial  agrapbia,  A  lesion  yepa rating  the  left  arm- 
eestre  from  the  motor  speech-centre,  leaving  the  callosal  fibres  intact, 
nlfords  perhaps  the  best  explanation  of  tbe  symptoms,  but  this  or  any 
esplauation  must  be  purely  speculative ;  and  it  may  he  added,  tho 
possibility,  and  even  probability,  of  more  tbau  one  lesioti  prevents  any 
iixiiclasioii  from  the  combination  of  symptoms. 

Fenistent  aphasia,  motor  or  sensory,  may  he  produced  by  any 
kind  of  lesion  (even  a  tumour  or  the  rare  chronic  senile  softening). 
bat  it  is  due  to  acute  softening  more  frequently  than  to  h»mor- 
flMlgie»  on  account  of  the  greater  frequency  with  which  the  former 
lesion  involves  the  cortex ;  it  is,  however,  sometimes  due  to  heemor- 

•  lathe  cis©  recorded  by  Dernheini  (*  Revae  do   M^.,*   1^85,  p.  G25)   of  left 
tabkoGpiii  and  iiiiud-bihidueM  in  a  lef  t-b&uded  man,  mie\^  wat  necesaarily  presiiut. 
t  •  E«vtic  de  Med.,*  1881.  p,  825. 
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rhage,  and  traosient  apbasia  is  often  caused  bj  tliis  process  m  the 
ct  ntral  gauglia. 

The  region  of  the  cortex  in  wbieh  the  speech -centres  are  situated  is 
gupplied  by  the  middle  cerebml  artery  (see  Fig,  48,  p.  G4),  and  obstruc- 
tion of  this  is  the  most  frequent  cause  of  aphasia.  Motor  aphasia  is 
produced  bj  the  softening  due  to  obstruction  of  the  first  branch  of  the 
artery,  sensoi  j  aphasia  by  that  of  the  fourth  branch.  Since  the  second 
branch  supplies  the  chief  part  of  the  central  convolutions,  hemiplegMi 
i;3  often  associated  with  motor  aphasia.  ADotber  occasional  association 
is  visual  lo8a»  The  occurrence  of  hianiiniopia  with  word- blindness  has 
been  already  mentioned.  Hemiitnopia  is  also  sometimes  associated 
with  motor  aphasia,  but  the  affection  of  sight  in  such  cases  usuallj 
depends  oo  a  lesion  near  the  internal  capsule,  generally  a  hsdmor- 
rhage  or  softening  extemling  back  as  far  as  the  posterior  part  of  the 
ciipsule,  BO  as  to  involve  the  fibres  of  the  optic  radiation.  Softening 
io  this  position,  e,  gr.  near  the  thalamus,  may  also  extend  outwards  to 
the  first  temporal  convolution,  or  forwards  and  outwards,  through  the 
lenticular  nucleus,  to  the  island  of  Bed  and  third  frontal  convolution. 

Loss  of  speech  occurs  in  ebildreii  from  the  same  causes  as  in  adults,* 
Some  of  these  are  exceedingly  rare  in  childhood,  while  other  causes 
are  more  common  in  early  than  in  later  life.  One  of  the  latter  is 
tubercular  disease,  which  is  a  comijaratively  frequent  cause  of  aphasia 
in  children,  tubercular  meningitis,  probably  in  ton  sequence  of  irrita- 
tive inhibition  (which  may  also  cause  motor  paralysis),  and,  less 
commonly,  tubercular  growths.  If  recovery  occurs  from  an  organic 
ksion  that  has  destroy ed  the  motor  speech -centre,  thepowe^of  speech 
seldom  remains  absent  for  more  than  a  few  weeks,  com^ieusation  by 
the  right  hemisphere  occurring  with  great  readiness.  In  casea  of 
pergiBtent  aphasia  in  children  it  will  generully  be  found,  on  careful 
int^eatigation,  that  the  defect  of  speech  is  part  of  a  general  mental 
defect,  and  not  true,  pure  aphasia* 

Aphasia  may  be  due  to  functional  disturbance  of  the  brain  as  well 
as  to  organic  disease.  It  may  thus  form  part  of  various  fuuctional 
disorders,  combined  with  other  symptoms,  and  it  may  also  occur 
alone.  When  right- sided  convulsions  occur  from  any  cause,  but 
e8pe<  ially  from  organic  disease,,  there  is  often  transient  inability  to 
speak,  and  this  may  continue  for  a  quarter  or  half  an  hour,  or  even 
longer,  after  the  fit*  It  is  especiaily  common  when  the  convulsion 
begins  in  the  face  or  tongue,  and  may  occur  when  the  spasm  is  very 
slight,  and  even  when  tbere  is  no  convulsion,  but  merely  a  sensory  dis- 
charge, tingliug,  &L\  A] abasia  is  also  met  with  as  part  of  attacks  of 
migraine,  chietly  in  those  in  which  sensory  disturbance  occurs  in 
the  limbs  of  the  right  side.  A  patient  who  has  such  sensory  dis- 
turbance, aomf times  on  ono  *iide,  sometimes  on  the  other,  will  have 
aphasift  when  the  disturhance  is  on  the  right  side  and  not  when  it  ia 

*  Ninety  cmsei  of  aphakia  in  ehtldren  bave  be^u  collected  by  Steffi'ii  (*  Jabrb.  flir 
Kinderbcilk.,*  Bd.  xtlii,  |).  127). 
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on  tU©  laft*  A3  an  iaolatci  sjmptoin,  fnactiojial  aphasia  occurs 
cJuefij  in  chiMren,  It  haa  been  excited  by  emotioD,  l»y  some  peri- 
plienLl  irritation  in  th«)  iutestiiml  tract  or  elsewhere,  and  in  the  course 
of  acute  Bpecific  diseases,  e  spec  tally  of  ty|ilioid  fever.  Many  exatiiples 
of  this  LaTo  been  recorded.  Transient  apbasia  was  due,  in  one  case, 
to  the  irritation  of  a  tapeworm,*  In  eases  of  peripberal  injurj  it  is 
ttncertaio  whether  the  chief  influence  has  been  redex  or  emotional 
A  child  became  speechless  during  the  division  of  a  tendon  without 
anssthesia,  and  continued  speechless  for  eight  days,  t  Aphasia  coming 
on  during  tUe  course  of  typhoid  fever  has  certainly  been  sometimes 
due  to  organic  disease,  for  it  huB  been  associated  with  character istic 
ijiDptonifl  such  as  hemiplegia.  But  in  otber  crises  it  has  occurred 
alaoe,  and  alter  lasting  for  a  few  days,  or  for  one  or  two  weeks,  it 
has  passed  away  suddeoly.  Such  cases  suggest  that  the  loss  was  due 
to  an  influeuce  of  the  blood-state  on  the  brain.  It  has  come  on  as 
6arly  as  the  first  week,  and,  in  one  reconled  case,  it  continued  until 
the  seventh  week.  It  occurs  chiefly  in  severe  cases,  but  does  not 
teem  to  render  the  prognosis  more  grave.  The  aphasia  has  generally 
presented  the  characters  of  the  motor  variety ;  very  rarely  those  of 
the  sensory  form.J  The  variety  of  functional  disturbance  termed 
'^dysleJLia**  has  been  already  dest'ri>>ed, 

Oaaea  that  can  be  regarded  as  congenital  a[>ha3ia  are  extremely 
rare.  In  most  instances  there  have  been  signs  of  a  bilatenil  lesion 
of  the  brain,  involving  the  motor  centres  for  the  tongue  arid  lips, 
movement  of  which  is  usually  distinctly  defective.  The  cause  h 
probably  meningeal  haemorrhage  during  birth,  sym metrical  and 
seated  over  the  lower  part  of  the  motor  regions. 

A  Tery  important  question  in  connection  with  aphasia  ii  its  influ- 
cace  on  testameutary  capacity.  It  must  dopend,  io  any  given  case, 
on  the  ability  to  understand  perfectly  what  is  put  before  the  tes- 
tator, and  to  express  at  least  assent  and  diBsent  with  certninty. 
Word*deafness  is  incompatible  with  will -making,  bocause  it  is 
impoaaible  to  know  whether  the  testator  really  understantls  what  is 
said  to  him.  With  perfect  com[>reheusion  of  spoken  word3»  a  valid 
will  oaight  be  made  if  there  was  the  power  to  express  assent  or  dissent 
by  HignSf  even  if  the  testittor  was  speechless. 

The  treatment  of  aphasia,  so  far  as  it  is  possible,  is  described  in 
Ibe  chapter  on  softening  of  the  brain. 

Gbngral  Symptoms, 


Besides  the  symptoms  that  depend  on  a  derangement  of  the  mentaU 
motor,  and  sensory  functions  of  the  brain,  cerebral  disease  may  cause 

•  J.  A.  y  ToMet, '  Eatod,  ain.,'  188 1.  and  'Cent.  f.  Nerrenli,,'  1884,  p.  491. 
t  Dciume,  ♦  Wkn.  Med.  Blatt,*  1SS4,  No.  5L 

X  Ths  laljoet  of  apha^u  in  typhoid  fever  baa  beea  dii«a8§cd  by  Ktitin. '  Deut. 
4r«h.  f.  kt  Med.,'  uxir,  56,  mid  by  L<}iigaet»  '  L' Union  If  6d./  1884,  No.  60. 
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Bjmptoias  that  axe  general,  or  consist  id  disturbaDce  of  otber  organs 
of  the  body.  These  may  be  convcnieDtly  considered  together, 
although  they  bear  different  relations  to  the  cerebral  disease,  and  the 
relation  of  the  same  symptom  may  vary  in  different  cases. 

Temperature. — Elevation  of  tetnperature  is  frequent  in  cerebral  dis- 
ease, and  is  an  instance  of  the  difference  of  relation  just  mentioned. 
(1)  It  may  be  merely  associated;  the  two  aynaptoms,  the  cerebral 
disease  and  the  pyreiia,  being  the  reaultof  a  common  cause.     In  nice- 
rative  endocarditis  we  may  hare  elevation  of  temperature  from  the 
alteration  in  the  Uood,  i&c.,  and  cerebral  symptoms  in  consequence  of 
embolism  in  the  arteries  of  the  brain.     In  miiny  cases  we  may  be  in 
doubt  to  what  extent  the  pyreiia  is  due  to  the  general  or  the  cerebral 
disease,   as,  for  instance,  in  general  tuberculosis  with  a  tubercular 
tumour  of  the  brain  or  tubercular  meningitis;  and  in  pyromia  with 
secondary   abscess  of  the   brain   or  secondary  meningitis.      Recent 
observations,  indeed,  make  it  probable  that  the  cause  of  the  brain 
disease*   e,  g.   meningitis  (especially  in  the  sporadic  ecrebro- spinal 
form  allied  to  pneumonia  and  due  to  a  blood-state),  is  the  cause  of 
pyrexia,  formerly  ascribed  to  the  inflammation,  much  more  frequently 
and  to  a  much  greater  degree.      But   it  is  often  most  difficult  to 
determine  the  extent  to  which  this  cause  is  the  eftectire  one,  and  it  Is 
equally  important  to  bear  in  mind  its  possible  operation.     (2)  The 
eleTation  of  temperature  may   be   due  directly  to  the  pathological 
process,  which  would  have  a  similar  effect  if  it  were  in  any  other 
situation.      Meningitia    is   an   eiample;    the   attendant  pyrexia   is 
generally  the  result  of  the  inflammation.     There  are  two  important 
facts  to  be  remembered  regarding  this  consecutive  elevatiou  of  tem- 
jierature.     !First,  it  may  be  absent  j  the  effect  of  the  disease  of  the 
nervous  system  is  to  prevent  the  pyrexia  which  the  morbid  process 
would  otherwise  cause.     Secondly,  and  connected  with  the  last,  is  the 
fact   that  the  pulse  may  not  present  the  acceleration  that  usually 
accompanies  pyrexia,  and  may  even  be  abnormally  infrequent.     Hence 
the  absence  of  pyrexia  does  not  exclude  intraH-rauial  iuflammation, 
while  elevation  of  temperature  has  additional  significance  if  the  pulse 
is  not  quickened.     (3)  The  pyrexia  may  be  the  direct  result  of  the 
cerebral  lesion,  that  is  of  the  disturbed  function  of  the  nervous  system* 
not  of  the  pathological  process  by  which  that  function  is  disturbed. 
This  effet-t  is   produced    especially    by   lesions   of   the    pons    and 
medulla  ;♦  in  these  tho  temperature  may  rise  to  104^  106^  or  108°, 
and  with  the  hyperpyrexia  there  is  usually  an  abundant  secretion  of 
sweat.     In  some  severe  caaea  of  haemorrhage  into  other  parts  of  the 
brain  there  is  also  an  initial  and  considerable  rise  of  temperature,  to 
103°  and  104*^  (Bourne ville).     Such  cases  are  usually  rapidly  fatal. 

•  Ejtperimcnts  on  miimals  (Ott,  *  Jouni*  Nenr.  and  Ment  Dmeawt/  1887,  p.  153 1 
Hale  White,  *  Brit.  Med.  Joura./  1889,  i,  MOl)  sliow  tli&t  leslotii  in  the  n-gion  of 
the  oorpui  siriutum  cause  a  great  ristf  of  t«mp«.'nittir«,  Htid  that  there  are  piobahl^ 
rxtuti  oiling  centres  in  the  cortex. 
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Iq  aom#  cases  of  meningitis  tbe  temperature  becomes  rery  high,  just 
befof«  death,  apparently  from  a  similar  mechanism.  The  pyrexia 
that  accompanies  the  peculiar  a[>op!ectiform  attacks  in  ^neral 
parmlysis  of  the  iDsaoe  is  probably  of  this  nature,  since  it  is  too  brief, 
in  proportion  to  its  degree,  to  be  ascribed  to  tbe  patbological  process 
caosing  the  attack.  Perhaps  the  brief  fever  that  may  attend  the 
wigrminoos  headaches  of  children  is  due  to  a  similar  mechanism.  (4) 
The  temperatiire  may  be  raised  as  a  secondary  effect  of  the  disturb- 
aooe  of  cerebral  function.  When  severe  convulsions  are  frequently 
ropeatod,  whatever  be  their  cause,  tbe  temperature  rises^  apparently 
io  cons^uence  of  tbe  muscular  exertion. 

Depression  of  temperature  is  less  common,  and  is  met  with  chiefly 
•t  the  onset  of  cerebral  hBemorrbage.  It  is  then  accompanied  by 
other  signs  of  severe  shock.  When  there  is  a  large  haemorrhage,  or 
wbtn  several  hsBmorrhages  occur  in  quick  succession,  this  fall  may 
progress  until  death  occurs^  and  tbe  rectal  temperature  may  fall  to 
9(P,  A  moderate  depression  is  sometimes  observed  at  the  onset,  or 
in  tlie  course,  of  meningitis. 

These  effects  may  be  varionsly  combined ,  and  the  temperature  in 
cerebral  disease  may  consequently  present  very  irregular  and  mys- 
terious variations,  now  high  and  now  low,  wit  bout  any  correspondiug 
variation  in  other  symptoms. 

^Vaso-m^ior  and  trophic  dtsiurhance  occurs  most  frtquently  in  casf^s 
of  hemiplegia^  in  the  account  of  which  it  has  been  alrt^ady  described. 
It  is  also  met  with  in  meningitis  and  some  other  dis^a^es^  and  may 
even  be  80  pronounced  as  to  be  of  diagnostic  importance  in  chronic 
or  subacute  cases,  the  symptoms  of  which  are  otherwise  equivocal. 


The  p%h€  may  be  increased  in  frequeacj  when  there  is  febrile  dis- 
torbaoce,  whether  this  is  a  consequence  of  the  brain  disease  or  merely 
issociated  with  it ;  but,  as  we  have  seen,  the  acceleration  that  usually 
attends  inflammatory  pyrexia  may  be  absent,  and  the  pulse  may  even 
be  less  frequent  than  normal,  although  there  is  intra- cranial  inflam- 
matioQ.  As  a  direct  effect  of  the  brain  disease  on  the  cardiac  centre 
of  the  vagus,  tbe  action  of  the  heart  may  also  be  accelerated,  retarded, 
or  rendered  irregular.  This  influence  is  exerted  moat  frequently 
when  the  disease  is  near  tbe  medulla  oblongata,  but  sometimes  when 
it  is  distant.  When  inlra-cranial  disease  raises  the  temperature  to  au 
extreme  degree  the  pulse  often  becomes  very  frequent  and  soft. 
In^sgnh^rity  is  sometimes  an  early  indication  of  meniogitia,  especially 
in  children.  Retardation  to  tifty,  forty,  or  thirty  beats  per  minute 
may  oocur  in  meningitis  and  apoplexy,  and  sometimes  in  cases  of 
iuaonrp  abscess,  and  of  increased  intra-cranial  pressure,  and  also 
in  some  rare  and  mysterious  functional  affections.  It  may  also 
be  retarded  in  some  toxic  blood-states,  as  during  influenza.      The 
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retardation  is  proliably  due  to  over-action  of  tiie  ceutre  that  norinallj 
restrains  the  heart's  action. 


Bespiraiion  also  js  occasioDally  disturbed.  When  the  cerebral  func- 
tions are  lowered,  as  iu  stupor  or  coma,  the  respirations  are  lessened 
in  frequency  and  iu  creased  in  depth.  In  meningitis  and  apoplexy 
(especially  in  cerebral  heemovrha^e)  the  peculiar  *'  Cbejne-Stokea 
breathing  "  sometiines  occurs »  and  is  usually  tbe  precursor  of  death. 
The  respirations  present  a  cycle  jf  increasing  and  decreasing  depth  ; 
the  fall  goes  on  to  actual  oespation  of  breathing,  and  after  a  pause 
slight  respiratory  movements  recommence,  at  first  scarcely  perceptible, 
gradually  increasmg  in  intensity,  until  deep  dyspnaBal  breathing  marks 
the  acme,  and  the  respiratioua  again  lessen.  During  the  pause  the 
pupils  often  contract,  and  the  heart's  action  becomes  less  fre-iuent. 
The  period  of  arrest  lasts  from  five  to  forty  seconds,  and  the  duration 
of  t'acb  cycle  may  be  from  fifteen  to  seventy -five  seconds,  and  may  vary 
from  day  to  day.  The  nutuber  of  respirations  in  eath  cycle  neTer 
exceeds  tbirty.  This  peculiar  phenomenon  is  met  witlj  in  other  dis- 
eases l>esides  thoRe  of  the  brain.  It  occurs  in  heart  disease  (in  con- 
nection with  wbirh  it  was  first  studieii}  and  in  urromia,  and  Las  also 
been  observed  (chiefly  in  children)  in  rare  cases  of  tjpLoid  fever, 
ttarlet  fever,  diphtberia,  influenza,  pneumonia,  whooping-cough  with 
inanition,  and.  opium  poisoning.  In  general  maladies  it  is  a  less  grave 
sign  than  in  disease  of  the  brain,  and  several  cases  of  recovery  are  on 
record.  In  brain  disease  the  patit^nt  is  almost  always  comatose,  bht 
in  other  cases  consciousness  has  been  retained,  and  the  symptom  has 
been  known  to  continue  for  as  long  as  three  months.* 

A  form  of  respiration  which  must  he  distinguisbed  from  that  just 
described  consists  of  periods  of  deep  and  energetic  breathing,  which 
begin  suddenly;  the  respirations  gradually  lessen  in  depth  until  they 
cease,  and  after  a  period  of  stillness  energetically  recommence.  The 
sudden  commencement  is  the  distinction  of  this  form.  In  another 
Tariety,  seen  by  Biott  in  meningitis,  tbe  periods  of  deep  brea.thing  not 
only  commence  suddenly  but  end  suddenly. 

Many  attempts  have  been  made  to  explain  the  Cheyne-Stokea 
breatbing,  none  of  wbich  are  quite  satiafactt^ry,  WalsheJ  first  sog- 
gt^sted  tbat  it  is  due  to  lessened  excitability  of  the  respiratory  centre, 
a  theory  afterwards  stated,  in  more  definite  form,  by  Traube§  and  by 
Rosenbach.||     It  is  difiicult  to  understand  how  the  gradual  character 

•  West,  *  Tmiii.  Clin.  Soc,,'  1890.  In  a  coirespondenco  which  ensued  in  conse- 
quence of  the  puhlication  of  thin  case,  aremnrkahle  in3t»nc«  was  mcottoned  ("*  Lajic^ti^* 
1890,  i,  776)  in  which  the  phenomenon  hud  persisted  during  Mveral  ycAn. 

t  •  Snr  In  Reap,  de  Cheyne- Stakes/  Parii,  1878. 

I  '  Diseases  of  the  Heart/  3rd  ed.,  lSti2,  p.  S45. 

§  Fraeutiel,  Report  of  Clinique,  *  Bt-rl.  kL  Wochennchr./  No.  27,  1809, 

II  '  Zeitachrift  f,  kliu.  Med./  Bd,  i.  Heft  3.  Roaeubach**  theory  ia  ofteo  vpoVea 
of  ai  dbtitiguUhable  from  Trauhe's,  from  whith  it  differs,  however,  only  bj 
ascribing  the  lessened  exciUhility  to  altered  "  mterehange  of  material  in  the  celli.* 
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hoth  the  onset  nud  the  decliiiQ  of  tlie  breatlitug  can  be  due  to 
ite^le  lowered  exeitabilitj,  althougii,  since  rbythtuiciil  action  seems  ft 
fhtmcter  of  tbe  centre  itself/  it  is  just  eoacet^able  tbat  tbe  larger 
rhjti^ii  wiib  gradual  change  may  be  due  solelj  to  tbo  functioiial 
cbankcteriatics  of  tbe  centre,  workiug  under  altered  coDilitious.  Tbe 
iUaf  attempt  to  give  a  more  comi>lete  ex  plana  tiou  bas  been  made  by 
V!blitio,t  who  found  tbat  tbe  breathing  could  be  produced  in  auimala 
ttinler  the  influeDce  of  morphia  bj  making  them  inbale  etber  or  chloro- 
He  observed,  during  tbe  paiise^  an  increase  of  blood-pressure 
•<mie  pallor  of  tbe  mucous  membranes,  and  ascribed  these  to 
•pasm,  due  to  stimulatiou  of  the  vaao-motor  centres  hy  tbe 

hjxial  blood.  He  assumed  tbat  a  lowered  irritability  of  tbe  re- 
•ptr&tory  centre  renders  it  less  excitable  tban  the  vaso-motor  centre, 
that  the  oonsequent  arterial  spasm  in  tbe  aii;eries  of  the  medulla  pro* 
longs  the  stimulation  of  the  respiratory  centre  (and  also  tliai  of  tbe 
faao-motor  centre)  by  binderiiig  tbe  access  of  the  oxygenated  blood. 
Thofl  tbe  respiratory  movements  continue  energetic  after  tbe  blood 
hifl  become  well  oxygenated.  In  8U[>port  of  tbis  vascular  theory  he 
adduoed  two  other  facts.  He  was  able  to  produce  perfect  Cbeyne- 
Stokec  breathing  (even  to  tbe  changes  in  tbe  pupil«)  by  gradually 
coQstricttng  and  then  releasing  the  arteries  conveying  blood  to  the 
head ;  and  secondly,  he  found  tbat,  in  a  patient  witb  this  breathing, 
nitrite  of  amyl,  which  dilates  tbe  vessels,  arrested  tbe  phenomena. 
Filehne'a  theory  has  been  criticised  adversely,  and  some  of  bis  facta 
bate  even  been  called  in  question,  but  cbiefly  by  those  who  have 
vested  interests  in  otber  bypotbeaes.  On  the  whole,  it  may  be  said 
that,  unless  the  simple  rby  tbmical  tendency  of  tbe  depressed  centre  is 
adequate  to  produce  tbe  phenomena,  they  can  be  best  explained  by 
tlie  aasumption  tbat  tbis  rhythmical  tendency  is  modified  by  some 

er  jieriodical  influence,  of  which  vaso-motor  spasm  Is  tbe  only  one 
'hicb,  according  to  our  present  knowledge,  can  be  conceived  as  acting 
find  adequate. {  Tbe  gradual  onset  of  the  respirations  may  be  due  to 
the  fact  that  the  vaso-motor  dilatation  exceeds  the  normal  (as  it  often 
deee  after  contraction),  and  tbus  the  quantity  of  blood  reaching  tbe 
rMpiratory  centre  lessens  tbe  stiniulating  influence  of  its  quality. 

Bee  pi  ration  is  arrested  at  once  by  a  sudden  lesion  in  the  resjdratory 
centre  of  tbe  medulla,  and  more  slowly  Ly  disease  tbat  gradually  im- 
palra  tbe  action  of  tbe  centre,  such  as  tbe  effusion  of  blood  into  the 
foQftb  ventricle.  Indeed,  the  extensive  connection  of  tbis  centre  with 
Ike  brain,  seen,  for  instance,  in  tbe  readiness  witb  wbicb  its  action  is 
aUired  by  emotion,  makes  it  sensitive  to  any  consi^lerable  depression 
of  the  oerebr&l  functions,  and  in  many  brain  diseases  death  is  thus 

•  6m  ♦  Fwter'i  Phyiiology,'  Stli  e<!.,  pL  iJ,  p  5IHj. 

t  '  Btrl  kl  Wocheiuchrif t/  1874,  Nof.  IS,  14^  32,  aod  36. 

X  The  saperficial  ajOAlog^y  of  the  plienotnena  to  tbe  oflect«  of  **  interference  **  la 
tli*aetioii  of  two  fterie*  of  rbjtliinical  events,  Kfl  the  waves  of  sound,  can  soirrelj 
&n  to  oeeor  to  ad  obierrer,  but  of  conne  no  direct  inference  ciiii  be  drown  from  It. 
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l>n)ugbt  about,  LesioDs  uear  the  centre  may  cause  other  diaturbancairi 
of  breathing  than  those  described,  sucb  as  simple  irregxilaritj,  or* 
paroxysmal  coiigb,  which  may  be  b em i- convulsive  in  character.  Oa 
account  of  the  gravity  of  lesionB  in  this  part,  such  dieturbanoe  of 
breathing  is  generally  a  fatal  omen* 

In  all  conditiOQi  in  which  the  cerebral  functions  are  profoundly 
depressed,  such  as  com^,,  accretion  accumulates  in  the  air  passages  | 
bronchial  and  tracheal  rMes  are  thus  produced^  and  are  often  erro- 
neously regarded  as  the  indication  of  bronchitia.  The  accumulation  is 
due  chiefly  to  the  depression  of  the  respiratory  centre,  in  consequenct 
of  which  the  secretion  is  not  removed  as  in  health,  and  its  amount 
is  perhaps  increased  by  passive  congestion.  Such  congestion  of  the 
luoga  is  very  common  in  these  cases,  and  is  a  frequent  cause  of  death* 


t_ 


Digestive  Or^afw* --Anorexia  ia  common  in  febrile  states,  and  in 
various  organic  diseases,  acute  or  chronic,  but  no  special  significanos 
can  be  attached  to  it«  It  is  eaid  that  bulimia  is  sometimes  met  with, 
but  it  very  lurely  occurs  as  a  symptom  of  organic  lesions,  although  met 
with  in  hysteria  and  epilepsy. 

Vomiting,  however,  is  one  of  the  most  frequent  and  moat  important j 
symptoms  of  intra-eranial  disease.  It  is  frequent  in  meningitij 
tumour,  abscess,  at  the  onset  of  hsemorrbage,  in  cases  of  increi 
intra*craniat  pressure,  in  various  toxeemic  states  acting  on  the  medulla, 
and  also  in  the  functional  disturbance  of  hysteria.  It  may  result  from 
disease  in  any  part  of  the  brain,  but  is  especially  common  when  the 
cerebellum  is  affected.  This  symptom  often  occurs  early,  and  may  be 
produced  by  disease  of  very  limited  extent  The  immediate  cause  of 
vomiting  ia  doubtless  an  increased  irritability  of  the  gastric  part  of  tbe 
vagus  centre,  and  its  occurrence  in  disease  in  various  parts  of  the  brain 
is  another  indication  of  the  wide  extent  of  the  central  relations  of  the 
vagus.  It  cannot  be  ascribed  in  all  cases  either  to  irritation  of  the 
membranes  or  to  increased  intra- cranial  preaaure,  although  these  con- 
ditions are  certainly  capable  of  producing  it< 

In  cerebral  vomiting,  food  is  generally  rejected  soon  after  it  ha9 
been  taken;  there  are  no  local  gastric  symptoms  ;  no  discomfort  o] 
pain  is  produced  by  the  preBence  of  food  in  the  stomach,  a  symptom 
which  almost  alwavs  atttnids  the  quick  rejection  of  food  from  gastric 
disease.  Cerebral  vomiting  may  be,  and  often  is  unattended  by  nausea, 
but  this  18  not  an  invariable  characteristic.  In  some  cases  nausea 
is  distressing.  Occasionally  the  patient  vomits  when  there  is  no  food 
in  the  stomach,  but  this  is  not  common.  The  dit»ease  increases  the 
irritability  of  the  centre^  but  stimulation  of  tbe  )jeripheral  nerves  by 
food  is  usually  necessary  to  excite  the  act.  The  cerebral  cunditions 
that  cause  vomiting  usually  also  cause  headache,  and  the  co-existence 
of  persistent  pain  in  the  head  with  frequent  vomiting  should  always 
raise  a  suspicion  of  cerebral  disease.  Optic  neuritis  is  also  a  common 
result   of    the    same   cerebral  condition,   and  the  eyes   should   be 
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eittiiitied  m  ereir  suspicious  case.  For  a  lonsr  time  there  mav  be  no 
^tber  wTiMj^toinB.  It  is  most  important,  however,  to  note  that  in  the 
mrlj  nlMge  of  disease,  when  the  excitability  of  the  centra  is  but  little 
tttgnottrd,  some  exciting^  cause  may  produce  the  first  Tomitiug,  and 
Ibe  tKme  maj  seem  adequate  to  account  for  it.  Before  the  increased 
trritabiJitjof  the  centre  reaches  sneb  a  degree  as  to  cause  spontaaeous 
vomititig  it  maj  be  sufficient  to  lead  to  the  rejection  of  an  injudicious 
Sadi  explicable  vomiting  is  often  the  first  sign  of  intnt-cranial 
Bpedallj  in  children.  The  first  sjmptom  of  a  glioma  of 
tbo  poos  wag  Tomiting  after  swallowing  a  piece  of  sliite  pencil 
PaiieDta  who  vomit  without  other  indications  of  gas tro« intestinal  dis- 
liiflmTiee  ahould  be  carefully  watched.     (See  *•  Tumour/') 

Omstipationfrequently  attends  intra- cranial  disease,  such  as  tumour, 
neBiiigitis,  ^.«  although  it  rarely  exists  until  other  symptoms  are 
apparent. 

Urmary  Organt.^The  urine  is  seldom  altered  in  composition  by 
organic  brain  disease,  although  polyuria  rarely,  and  glycosuria  occa- 
SooaQjr,  have  Iteen  produced  by  disease  of  the  {a^ns  or  medulla 
olfluBgata*  Albuminuria  occasionally  occurs  from  the  same  cause, 
tad  may  be  a  transient  eEect  of  lesions  elsewhere  in  the  brain,  or  of 
neaiiigitia.  But  albuminuria,  it  must  be  remembered,  is  a  frequent 
wncomiUnt  of  vascular  lesions  in  the  brain,  because  kidney  disease 
it  oGd  of  the  most  potent  causes  of  vascular  degeneration.  The 
amotiot  af  albumen  excreted  in  these  cases  is  often  greatly  increased 
for  a  few  days  by  a  cerebral  lesion. 

Belention  of  urine  and  cverflow  incontinence  are  common  in  con- 
ditjona  of  lowered  cerebral  function,  from  whatever  cause  ;  but  tberd 
IS  not  the  paralytic  incontinence  that  is  met  with  in  spinal  disease 
(see  ToL  i#  p.  225).  Urine  and  fseces  are  often  passed  into  the  bed, 
Ac.,  in  cases  of  mental  impairment,  without  &ny  aetual  loss  of  power 
ottr  the  sphincters,  and»  as  already  st iti-d,  this  symptom  is  always 
indicative  o£  a  considerable  degree  of  mental  change. 

OpHTHIXMOSCOPIC    SrMFTOMS. 

Korbid  appearances  in  the  fundus  oculi  are  frequent  in  eases  of 
organic  brain  disease,  and  are  of  great  pracxieal  importance.  Some  of 
these  are  atgociattd,  the  result  of  the  cause  of  the  cerebral  lesion ; 
others  are  camecuiive^  and  are  the  e€ecb  of  the  brain  disease.  The 
Ivo  kinds  are  sometimes  conjoined. 

L  The  QMBociaied  changes  are  due  to  the  constitutional  condition, 
that  is,  to  the  ultimate  cause  of  the  brain  disease,  and  are  sometimes 
q(  the  same  nature  as  the  cerebral  lesion.  The  following  are  the  most 
iBpOrianl: — (1)  Albuminuric  retinitis,  acute  and  chronic  j  it  is  asso- 
ciated chiefly  with  arterial  degeneration,  causing  either  cerebral 
hsiikoiTliage  or  softening  from  thrombosis.  (2)  Syphilitic  disease, 
asoallj  choroiditis,  or  the  atrophy  that  such  inllammatiou   leaves. 
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This  is  often  to  be  seen  Id  cases  of  brain  disease  due  to  either 
inberit^d  or  acquired  ajpUilis.  (3)  Tubercular  disease.  Tubercles 
of  the  cboroid  are  souietimes  met  with  in  case?*  of  tubercular  meniii* 
gitis.  Very  rarely  ma8.*i?e  tubercle  fornvs  witbiu  the  eye.  in  cases  of 
tubercular  growths  io  the  brain.  Other  forms  of  associated  gn>wth 
are  so  rare  as  not  to  be  of  practical  importance.  (4)  Vascular  lesions 
in  the  retina  sometimes  coinrtde  with  similar  lesions  in  the  braio^ 
Thus  embDlism  of  the  central  artery  may  occur  in  the  same  patient, 
and  evea  at  the  same  time,*  as  em bf ►I ism  of  a  cerebral  artery.  Miliary 
aneurisma  on  the  retinal  arteries  have  been  observed  to  coincide  with 
cerebral  bsemorrha^e.  probably  due  to  similar  aneurisms  in  the  bnao. 
Thty  are,  however,  extremely  rare.f  Haemorrhages  io  the  retina  are 
more  coramou,  and  are  of  some  signiEcance.  They  occur  especially  io 
albuminuria,  in  gout  that  has  profouudly  affected  the  system,  io  leu- 
cocythe&miaf  profound  anaetnia.  purpura,  and  also  in  ulcerative  endo- 
carditlB^  and  other  forms  of  septiceemia.  In  the  latter  they  often  have 
whtie  spots  in  the  centre^  and  are  the  result  of  capillary  septic  embolism. 
Heemorrhagf^s,  identical  in  aspect,  are  sometimes  found  in  the  same 
cases  in  the  pia  mater.  Another  associated  lesion  (to  which  we  shall 
return)  is  simple  atrophy  of  the  diac^  which  sometimes  coincides  with 
degenerative  lesions  of  the  brain* 

2.  The  consecutive  changes,  wbieh  are  not  merely  associated  with  the 
cerebral  disease,  but  are  its  consequence,  comprehend  neuritia  and 
atrophy. 

NeuritiM  or  "  papillitis  "  inflammation  of  the  intra- ocular  end  of  the 
optic  nerve,  is  manifested  by  swelling  and  increased  vascularity  of  the 
**  optic  papilla/*  It  will  be  remembered  that  the  end  of  the  nerve  is 
visible  in  the  fundus  as  the  **  optic  disc/'  the  boundary  of  which  is  the 
oval  opening  in  the  sclerotic  with  the  corresponding  opening  io  the 
choroid.  The  fibres  radiate  from  the  nerve  on  to  the  retina^  but  not 
equally  on  all  sides,  being  few  on  the  temporal  side.  The  nerve-elements 
are  so  trausliiceot  that  they  do  not  obscure  the  edge  of  the  disc,  except 
sometimes,  to  a  slight  extent,  above  and  below,  where  they  are  more 
numerous.  The  disc  is  mrely  uniform  in  its  surface^  because  the 
separation  of  the  nerve-fibres  leaves  a  central  hollow,  in  which  there 
are  few  or  no  vessels,  and  which  is  therefore  pale,  while  the  pertphtTj 
of  the  disc  has  a  rosy  tint  from  the  minute  vessels  that  lie  among  the 
nerve-fibres  (Fig.  69)*  This  central  **  physiological  cup  "  varies  much 
in  size,  and  may  he  absent.  The  vascular  portion  of  the  disc  also 
varies  in  extent  (inversely  as  the  cup),  and  varies  so  much  in  tint  that 
no  inference  can  be  drawn  from  its  colour  unless  this  is  observed  to 
change  in  the  course  of  time.  Mere  congestion,  therefore,  couBisting 
only  of  increased  vascularity  of  the  disc,  is  very  difficult  to  recognise, 
and  although  it  probably  occurs,  it  is  rare,  as  an  isolated  condition, 

•  See  '  Med.  Ophthnlinoscopy,'  Caae  47  (p.  S3*i,  2n*l  ed.). 

t  For  no  inttanoe,  tee  *  Medical  OpbtbalmoAcupy,'  pi.  mi,  fig.  I»  and  Csie  42 
(2i»d  ed.,  p.  82tS), 
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.  Is  of  mmall  practical  importance.  An  actual  (>atbological  cliauge. 
baiPPTcr  ftLigbt  in  degree,  is  usually  attended  by  some  ewellmg  of  the 
pmpilla^  and  especiall/  bj  lessened  transpareocy  of  its  structures-  The 
effect  of  this  change  is  first  to  lessen  the  sharpness  of  the  edge  of  the 
db<v  ftiid  then  to  obscure  the  edge  altogether  (Fig.  G9).  It  is  to  this 
point,  therefore,  that  attention  must  be  chiefly  directed.  The  effect  of 
AQlOfbid  change  on  the  distinctness  of  the  edge  is  greater  when  the 
disc  ie  examined  bj  the  direct  than  b/  the  indirect  method;  on  the 
other  hand,  il  the  indistinctness  is  apparent  and  not  real — la  du^  to 
the  tint  ol  the  disc  being  nearly  that  of  the  choroid,  and  not  to  lessened 
tnuttfierency  of  the  structures  in  front  of  it — the  edge  appears  more 
difitioct  in  the  dircN^t  than  in  the  indirect  niL4hod  of  examination. 
Thia  is  1^  very  important  practical  point.  In  the  early  st^ge  of 
atoritii  the  edge  of  the  disc»  seen  by  the  indirect  method,  may 
appear  a  little  blurred^  and  surrounded  by  a  pale  halo,  while 
by  the  direct  method  the  halo  is  resolved  into  a  striated  semU 
0{^ue  layer  completely  concealing  the  edge.  The  early  change 
is  gnmteat  on  the  nasal  side,  which  may  be  obscured  when  the 
temporal  edge  of  the  disc,  on  which  there  are  few  nerve- fibres,  is  si  ill 
sharp.  As  the  change  a^ivances,  it  involves  the  whole  circumference 
cl  the  disc,  and  the  swelling  rapidly  eueroEiches  on  the  physiological 
eup,  which  is  ultimately  obliterated  (Fig.  69},  although  a  slight 
dtprieiiOii  asnally  remains  in  the  middle  of  the  swollen  papilla.  The 
Pfemiseiice  of  the  swell  ing  is  readily  recogtilsed  by  the  apparent 


^O.  $9. — Comiacncing  optie  neuHtiB.  from  a  cue  of  esrie»  of  tli«  ^plienoid 
bon«  with  BeeoncUrj  meningitis,  Tlie  left  Ogur^  ihowi  the  nomi&l  right 
optic  dUc,  with  clear  outline,  and  &  deep  central  cop.  Tlie  riglit  ftgore,  of 
ibtf  left  papillm  Bhowf  wcTl-nmrked  iit^uritia:  the  edge  of  the  dlac  i«  con* 
ctakd  by  a  iw«lling  which  Mtondt  beyond  the  normal  limita  nf  the  disc. 
Tka  omtrml  cup  it  encroached  on,  hut  nnt  yet  qnite  ohlitcrfited;  before  th« 
Sivritts  oommeiiced  the  eup  was  similar  to  that  in  the  other  eye*  Some 
flC  III*  rvmtHw  are  partly  conccaletl  at  their  etnerirence.  and  the  veins  lot* 
' '  cmttral  rejection  at  they  curve  down  the  side*  of  the  iwelliog. 
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chitnge  in  relative  position  of  the  BtnictureB  that  are  on  difftreDt  levels 
when  the  observer  moves  his  boa<l  from  side  to  aide  or  up  a»»d  down 
in  the  direct  exam iuat ion,  or  movea  th«  lens  in  a  like  mant>er  in  the 
indirect  examination.  The  prominence  is  also  shown  by  the  loss  of  the 
centr.il  reflection  of  the  Teesels  where  they  course  down  tbe  aidea 
of  the  swellinjj^,  and  their  plane  cea^^es  to  be  at  light  angles  to  the  line 
of  the  observer's  vision.  The  tint  of  the  swollen  papilla  bocomea  & 
full  red^  or,  more  commonly,  a  greyisb  red,  tc  the  indirect  exaniina- 
tion,  but  the  direct  method  shows  a  fine  striated  vascularity.  Aa  the 
prominence  increases,  tbe  awelling  becomes  wider  in  extent,  until  it 
may  be  two  or  three  timea  the  diameter  of  tbe  normal  disc,  Wbite 
spots  may  appear  on  its  surface  (Fiir.  70),  due  to  tlie  aoenmulation  of 
prodncts  of  dej^eneration.  At  firat  the  retinal  vessels  present  little 
change  in  size,  bnt  as  the  swelling  increases,  the  compression  cansei 
tbe  veins  U^  become  broader  an^l  the  arteries  narrow,  and  extravasa- 
tJoae  of  blood  may  be  visible  an  the  surface  or  margins  of  the  swoliea 


Fiff-  70.— Optic  nenritii  fn  cerebral  tumotir.  Tbe  iwelUng  is  grent,  ind 
occupies  an  nrta  at  hti»t  twk-u  the  dinmeteT  of  the  normal  diBc  The 
arterie*  are  concealed  in  tlie  euL^tance  of  tbe  new  tiesne,  and  ihe  vein*  itni 
tortuoui,  anci  loie  tbeir  reflection  rs  they  pais  down  tbe  side  of  the  twell- 
fngp  The  protluelB  of  deg'eticration  of  the  nerve-tbrea  have  caused  wbit« 
•pots  near  tbe  margin  of  the  in^Ained  papilla. 
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The  proceBS  raries  much  in  the  rapidity  with  which  it  it 
d6TeIo{>et] ;  it  Diaj  reach  a  considerable  intensitj  in  a  fortnight,  or  be 
still  Diodemte  in  degree  at  the  end  of  three  or  four  months.  As  a 
rula,  the  more  quickly  it  is  developed  the  more  intense  doea  it  become. 
Commencing  aubsidence  is  indicated  by  a  dimtnutionin  the  vascularity, 
vtill  greater  oontnuztion  of  the  arteries,  and  later,  contraction  of  the 
remm  Alto.  If  the  degree  of  neuritis  has  been  considerable,  the  swell- 
mg  remainfl,  for  some  time,  pale  and  soft-fdged,  and  slowly  sioks  until 
the  edges  of  the  disc  ap[iear.  For  a  long  lime  the  substance  of  the 
disc  is  occupied  by  new  tissue,  which,  with  the  narrowed  arteries, 
affords  evidence  of  the  preceding  inflammation.  Other  indications  of 
this  are  often  to  be  seen  in  damage  to  the  adjacent  edge  of  the  choroid. 
Only  when  the  neuritis  has  been  moderate  in  degree  does  the  disc 
retmne  a  pei-fi^ctty  normal  aspect.  When  much  new  tissue  has  been 
formed,  this,  by  its  cicatricial  changes,  leaves  the  disc  white  aad 
I  strophted,  in  the  c^^ndition  of  **  consecutive  atrophy,"  or  **neuritic 
(papillitic)  atrophy,*'  as  it  is  also  termed.     When  the  papillitis  has 

tbeea  very  intense,  and  the  swelling  wide  in  area,  the  adjacent  retina 
maj  softer  in  its  nutrition,  and  I'toducts  of  degeneration  maj  remain 
M  white  spota,  especially  near  the  macula  lutca,  simulating  the  aspect 
jSi  albuminuric  retinitis. 
I  The  substance  of  the  swollen  papilla  presents,  under  the  microscope, 
diileidad  Yessels,  numerous  capiikries  and  nuclei,  with  accumulations 
^  l9il0OC7tes  in  the  tissue  and  periv^isfular  sheaths.  In  the  early  stage, 
Pbe  oerre^fibres  and  connective- lias  ne  elements  may  be  separated  by 
QdesnatoitB  effusion.  Subsequently  the  nerve  fibres  present  degene- 
I  ntm  cinnges,  moniliform  enlargements  containing  myelin  globules, 
md  Aggregations  of  the  produiuts  of  degeneration  into  '*  granule- 
eorpasGleSf'*  while  the  walls  of  the  arteries  may  be  conspicuously 
thickened.  Similar,  although  slighter,  changes  may  be  traced  back  iu 
the  suhstanee  of  the  optic  nerves,  or  in  their  sheaths,  to  the  chiasma, 
aad  thaj  may  be  even  more  intense  in  front  of  tlie  chiasma  than  they 
sre  midway  between  this  and  the  eye.  The  outer  sheath  of  the  optic 
mrre  is  often  distended  by  liquid,  so  as  to  form  a  pyriform  swelling 
Whind  the  globe.  The  space  within  this  sheath  is  continuous, 
behindt  with  the  subarachnoid  spiice  around  the  brain,  and  in  front, 
irith  the  lymphatic  spaces  in  the  optic  papilla. 
A.  slight  and  even  considerable  degree  of  optio  neuritis  may  cause 
symptoms*  Acuity  of  vision  may  be  unimpaired,  colour  vision 
;al,  the  visual  fields  unrestricted,  But  when  intense,  sight  suffers 
ia  eeeh  of  these  charact  ers,  and  may  be  entirely  lost.  The  damage  to 
vision  is  often  greater  during  the  stage  of  subsidence  than  it  is  during 
the  active  period  of  ijiflammation,  probably  because  the  nerve-elements 
suffer  from  the  cicatricial  contraction  of  the  tissue-elements  formed 
during  the  inflammation.  But  tiie  affectioti  of  sight  is  not  necessiirily 
due  to  the  visible  papillitis ;  it  may  be  the  result  of  more  intense 
iaflammatioD   behind   the    eye,   or  the    etlect   of    the    intra-cnmial 
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disease.  To  decide  tbis^  tbe  degree  of  neu litis  aud  the  degree 
affection  of  Tision  must  be  compare  dp  and  tbe  cbarncter  of  tbe 
failure  of  siglit  must  be  considered.  Tbe  latter  is  described  in  the 
chapter  on  affectione  of  tbe  optic  nerve.  After  tbe  netiritie  baa  quite 
subsided  some  improvement  in  sipfht  often  takes  piace^  from  tbe 
recovery  of  some  of  tbe  damaged  fibres.  But  there  mav  remain  con- 
siderable amblyopia,  and  even  absolute  blindness,  and  often  very 
irregular  cbangea  in  tbe  fields  of  vision,  both  for  white  and  coloured 
liglit 

Optic  neuritis  may  result  from  many  diseasea  of  tbe  brain,  but 
its  most  frequent  cause  is  tumour,  and  a  considerable  d^'gree  of 
neuritis  ie  rarely  due  to  any  otber  cause.  Next  in  frequency  is 
meningitis,  especially  afificting  tbe  base  of  tbe  brain,  but  the  papillitis 
caused  by  meningitis  is  usually  less  intense  tban  that  of  tumour, 
perhaps  on  account  of  tbe  briefer  duration  of  tbe  disease.  Cerebral 
abscess  ia  anotber  cause*  Optic  neuritis  scarcely  ever  results  from 
cerebral  bflsmorrbage  or  from  thrombotic  softening,  but  it  has  bei^n 
several  tinies  observed  in  cases  of  softening  from  embolism  when  tbe 
source  of  tbe  obstructing  plug  was  acute  endocarditis,  perhaps  because 
tbe  mat>erial  carried  from  tbe  valves  is  of  an  irritant  septic  cbaracter, 
aud  determines  a  greater  degree  of  secofidary  inflammation  in  the 
softening  produced.  It  has  also  been  met  with  in  a  case  in  which 
no  naked -eye  lesion  of  tbe  brain  existed,  but  in  wbicb  the  microscope 
revealed  general  aligbt  inflammatory  changes — diffuse  cerebritis,  la 
all  these  diseases  tbe  neuritis  is,  as  a  rule,  double,  although  it  may 
develop  more  rapidly  in  one  eyo  than  in  tbe  other.  Occasionally 
it  ia  one-sided,  and  then  it  is  generally  on  tbe  side  opposite  th« 
lesion*  Unilateral  optic  neuritis  is  much  more  frequently  duo  to 
various  diseases  at  the  back  of  the  orbit*  or  at  tbe  optic  foramen, 
than  to  disease  of  the  brain  itself. 

It  must  be  remembered,  however,  that  optic  neuritis  may  result 
from  otber  causes  than  intra- cranial  disease.  It  is  very  ec»ldom 
primary ;  but  it  occurs  in  cblorusis,  albuminuria,  lead -poisoning, 
anemia,  and  after  certain  acuto  fevers,  eapecially  scarlet  fever  and 
typhoid;  in  many  of  these  conditions  its  occurrence  is  associated 
with  some  cerebral  symptoms.  When  neuritis  preponderates  over 
the  other  changes  in  albuminuria,  for  instance,  there  is  usually  much 
pain  in  tbe  head,  and  in  lead-poisoning  it  is  usually  associated  with 
the  acute  cerebral  symptoms  which  have  been  called  "  encephalo- 
patbia  satuinina."  This  fact  sometimes  increases  the  difficulty  in 
diagnosis, 

Tbe  mechanism  by  which  optic  neuritis  is  produced  is  a  subject  on 
which  various  opinions  have  been  held.*  It  is  sufficient  here  to  say 
that  the  e.irly  theory  that  neuritis  is  due  to  increased  intra-cranial  pres- 
sure, acting  met.'banically,  has  proved  erroneous,  I  have  known  slow 
increase  of  intra-cranial  pressure  to  separate  the  sutures  without  causing 

*  A  full  nccoutil  of  thi-M  will  he  found  in  *  MedlcAl  OpbtliBlmcwoopy,'  Brd  «d. 
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litiA.     In  a  large  num'ber  of  cases  tbere  is  distinct  eTidence  of  a 
Dding  inflaniTnatiou,  eitber  along  tLe  tmnk  of  the  optic  nerye  or 
;  ila  •heath,  and  in  cases  of  meningitis  such  descendiog  mflamma- 
ta  infariable.     The  disteDsion  of  the  opttc  sheath  is  not  essential 
Uie  productioD  of  neuritis;  it  is  sometiities  absent,  and  its  occur* 
ia  related  especially  to  the  [tresence  of  an  excess  of  subarachnoid 
The  signs  of  mecbanical  **  strangnJation/*  which  are  to  be  oh- 
in  cases  of  intense  neuritis,  are  no  evidence  that  the  inhum- 
an was  caused  hj  anj  mechanical  process.      The  cause  of  the 
liitmogulation  is  the  compression  of  tbe  Teina  bj  the  iuilammatorj 
f inodticts  within  tbe  swollen  papilla,  and  not,  as  was  at  Erst  thought, 
compression  within  the  sclerotic  ring  or  behind  it,  by  tbe  distension 
of   the   sheath.      Witliin   the   ring,  the   vessels  after  death   never 
fihibit  an  J  sign  of   narrowing,   whereas   within   the   papilla   their 
L  compression  is  usually  distinct     The  conclusion  is  that  optic  neu- 
r  ntia  is  probably  rarely  due  to  a  single  factor,  that  the  most  potent 
element  is  the  descent  of  a  prooess  of  tissue- irritation,  which,  when  it 
the  papilla,  sets  up  a  more  intense  inHammation  ^  that  in 
1  this  factor  is  alone  effective  ;  tbat  in  many  others  its  in- 
temre  is  aided  by  the  effect  of  disteusion  of  the  sheath,  bitadering  the 
Stcape  of  e0ete  L^utds,  iocreastDg  the  a&^dema,  or  even  eonwying  irri* 
taliDg  noaterial.     The  distinction  between  optic  neuritis  and  **  choked 
is  one  of  degree,  not  of  cause.     80  far  as  optic  neuritis  has  any 
Fttogle  sig-nificauce,  it  is  that  of  the  prase  ace  of  an  irritative  process 
rithin  the  skulL 

There  is  an  important  relation  between  tbe  chronicity  of  the  neuritis 
in»d  th^it  of  the  intra-cranial  pr^'cess.     A  chronic  cerebral  process  may 
I  sause  an  acute  neuritis,  but  a  chronic  neuritis  never  results  from  an 
I  scute  process,  and  tbe  degree  of  the  chronicity  of  the  neuritis  is  an 
[indication  of  tbe  degree  of  chronicity  of  the  intra-cranial  disease. 
When  the  cerebral  process  begins  to  improve,  the  neuritis  lessens,  and 
the  commencing  subsidence  of  the  neuritis  is  often  tbe  Erst  indication 
tof  the  improvement  in   tbe  brain  lesion.     Hence  tbe  process  often 
gives  valuable  prognostic  information  as  well  as  diagnostic  guidance. 
Atrophy, — Of  the  three  forms  of  atrophy  of  tbe  optic  nerve,  primartf^ 
iry  (to  disease  of  tbe  nerve  furtht-r  back),  and  eoTisecutive  (to 
rilia),  only  the  latter  two  ocLUjr  as  a  result  of   uncomplicated 
intriMSiuaal  disease.     Apparent  exceptions  to  this  are  dissemiujited 
sclerosis  and  general  paralysis  of  the  insane:  in  both  of  these  affec- 
tions primary  atrophy  may  occur,  but  in  tbese  there  is  wide-spread 
I  Wegener  at  iun,  usually  involving  the  spinal  cord  as  well  as  the  braiDi 
'mnd  the  atrophy  niuat  be  regarded  as  associated  with,  rather  than  the 
result  of,  the  brain  disease.  Consecutive  (neuritic  or  papillitic)  atrophy, 
the  characters  of  whit-b  have  been  already  described,  has  the  same 
«aiiaes  and  the  same  significance  as  the  indammation  of  which  it  is 
lihe  censequenoe. 

Sttoondary  atrophy  is  the  result  of  damage  to  theoplic  nerve  behind 
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the  eye,  or  to  the  optic  chiasma.  Its  cbaraoteristic  is  that  the  signs 
of  atrophy  follow  instead  of  accompanying  the  failure  of  sight. 
Especially  important,  on  account  of  ike  diagnostic  difficulty  it 
presents,  is  the  form  of  secondary  atrophy  that  follows  temporal 
hcmianopia  of  slow  onset,  due  to  chronic  dis^ise  at  the  optio  chiasma. 
The  causes  of  this  form  of  atrophy  will  be  described  in  the  chapter  on 
diseases  of  the  optic  nenre* 


DISEASES   OP  THE   CRANIAL  NERVES 

AND  DERANOEMEST  OF  TSEIE  FUNCTIONS. 


Maitt  sjmptoms  of  organic  brain  disease  consist  in  derangement  of 
the  functions  of  tbe  cranial  nerves,  and  it  is  conyenient  to  consider 
these  together  with  tbe  diseases  of  the  nerves  themselves.  Such  an 
arrangement  is  not  stiictly  logical,  but  its  practical  convenience  is 
great,  since  much  needless  repetition  is  thereby  avoided,  and  those 
symptoms  can  be  described  together  that  are  of  the  same  character, 
and  have  to  be  considered  together  in  practical  diagnosis.  Tbe  paths 
of  the  cranial  nerve-fibres  within  the  biuin  have  been  already  de- 
cribed,  and  need  not  be  here  repeated,  except  in  so  far  as  they  have  a 
bearing  on  special  points. 


OLFACTORY  NERVE— AFFECTIONS  OP   SMELL. 

The  olfactory  bulb  contains  many  nerve-cells,  and  has  been  thought 
by  some  to  be  analogous  to  the  nuclei  of  the  other  cranial  nerves, 
by  others  to  be  a  detached  portion  of  the  cerebral  cortex.  The  bulb  is 
connected  with  the  cerebral  hemispheres  by  the  olfactory  nerve,  the 
central  connections  of  which  have  been  described  at  p.  56.  We  have 
seen  that  each  nerve  seems  to  be  related  to  both  hemispheres,  since 
the  sense  of  smell  on  one  side  may  be  deranged,  not  only  by  disease 
of  the  hemisphere  (uncinate  gyrus)  on  the  same  side,  but  also  by  a 
lesion  of  the  hinder  part  of  the  internal  capsule  on  the  opposite  side» 
and  probably  also  by  disease  of  the  convexity. 

The  sense  of  smell  includes  more  than  is  popularly  assigned  to  it. 
It  includes  not  only  the  recognition  of  odours,  but  also  that  of  flavoura. 
When  the  olfactory  nerves  are  influenced  through  the  anterior  nares 
the  sensation  is  termed  an  "  odour ;"  when  through  the  posterior  nares 
it  is  termed  a  *'  flavour."  In  the  latter  case  the  sensations  are  blended 
with  those  of  taste  proper,  bitter,  sweet,  sour,  &q,^  and  a  mixed  sen- 
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b  the  result.  If  the  tense  of  smell  is  lost,  aU  pereeption  of 
fliiTotirs  it  lost  with  it.  but  the  true  gustatory  sensations  reTDuin. 
The  two  fonctiona  of  the  olfactory  nerve  seem  to  be  sefiarated  at  the 
cortex,  and  the  imprej^sions  of  fiavoar  to  be  perceived  through  the 
iuiie  ee&tre  as  those  of  taste,  since  this  rehitiou  is  always  preserved  in 
tht  MIfm  of  epilepsy;  Hence  patients  who  have  lost  smell  osyally 
•aj  UiJ»t  they  hare  also  lost  taste,  and  sometimes  they  only  mentioti 
the  loM  of  ''taste,"  which  is  to  most  persona  the  more  serious 
depriTatian.* 

Im  idftting  the  sense  of  smell,  care  must  be  taken  to  employ  only  sub- 
itftQoes  (such  as  musk,  aaafo^tida,  or  oil  of  cloves)  that  act  on  the 
oUa^torr  nerve  alone,  and  it  is  beat  to  use  such  odours  as  are  readily 
idiSiitified  and  named.  If  volatiie  pungent  substances  are  used,  such 
M  uniuonia  or  acetic  acid,  which  also  stimulate  the  fifth  nerve  in  the 
filial  mucous  membrunet  the  patient  may  perceive  that  which  he 
eumot  smelL 

Lo§§  of  the  ienMe  of  smdl,  anosmia^  is  less  frequently  due  to  a  lesion 
of  the  nerve  than  to  disease  of  the  mucous  membrane  of  the  nose, 
chronic  in  flam  mat  ion,  nasal  polypus,  &c.  It  may  also  be  caused 
mdireitly  by  paralysis  of  the  fifth  nerve  and  consequent  trophic 
tbanges  in  the  membrane,  or  dryness  from  lessened  secretion* 
Eioessive  secretion  may  also  produce  it  If  the  nose  be  filled  with 
water  no  smell  is  excited,  and  smell  reuiains  in  abeyance  for 
time.  The  olfactory  nerves  may  be  daniag^ed  by  falls  or 
blows  on  the  front  or  hack  of  the  head;  the  delicate  filaments  are 
lorn  from  the  bulb,  or  are  lacerated  in  their  itafieuge  through  the 
ethmoid  bone.  The  olfactory  bulbs  sometimes  suffer,  by  con)pression 
or  mflammation,  in  eases  of  tumour  in  the  anterior  fossa  of  the  skull, 
or  elsewhere  within  the  cranial  cavity,  even  in  the  cerebellum,  caries 
of  adjacent  bone,  and  local  nteningitis,  syphilitic  or  other.  Tliey 
may  ^Iso  be  compressed  by  internal  hydrocfphalnst  In  theue  cases 
the  bulbs  may  be  distinctly  involved  in  the  diseast^  or  may  be 
flattened  and  wasted*  Tumours  have  been  BU[q>08ed  to  cause  an 
olfactory  neuritis,  analogous  to  optic  neuritis.  In  locomotor  ataxy, 
aooamia  occasionally  occurs,  although  not  frequently.  Primary 
atrophy  of  the  bulls  is  occaflit>iially  met  with  in  old  age  (Prevost). 
Laatlj,  excessive  stimulation  of  the  oifactury  nerves  has  caused  their 
parmljsta,  just  as  bliudness  has  resulted  from  a  very  brilliatit  liglit ; 
in  •ertfral  cai»es,  after  exposure  to  an  exceedingly  strong  odour,  the 

•  n»  word  flavour  origmally  meant  emdL  The  uomeoclftture  givBii  above  is 
th^  of  MiHoB,  who,  ipeaking  of  wiue,  aayi,^— 

**  The  flavour  or  tli©  BTnell, 
Or  t&ste  thut  clicera  tlie  hearts  of  gods  or  mett.^ 

Samxon  A^ontitei,  544. 

Sk#«t»  it  11  true,  ihuilta  Sdilton  may  h&vo  meant  colour,  "fluvor**  in  low  Latin 
Aa»itiO|r  jr«llow  ;  but  no  contemporary  c3Eamp]o  of  tins  ute  U  given, 
t  Quincke, '  Cor*  HL  f.  Scbweiz.  Aente,'  1882;  No.  &. 


140 


CCANIAL   NERVKS. 


cur 

tg.  bV 

e 
e 


Benae  of  smell  has  Weo  pormuTiewtlj  lost.  Thus  a.n  officer  in  Lreland 
superintended  the  empty jug  of  a  cesspool  at  the  bottom  of  wHicll^ 
some  weapons  were  said  to  be  concealed;  the  odour  was  most  offen^ 
siYe.  Next  dxj  he  t^utid  that  his  sease  of  smell  was  gone,  and  it 
never  returned.  Other  similar  cases  are  on  record.  It  has  been  con- 
jectured that  the  odour  causes  congestion  and  hcBmorrbage  into  tbe 
mucous  membrane,  because,  if  the  musk  deer-h  a  titers  do  not  stuflf  up 
their  nostrils  bufc^re  extraetiBg  the  musk  gland,  they  suffer  from 
episUxia.*  But  it  is  unlikrlj  that  cspillary  hcemorrhage  into  the 
mui-ous  membrane  would  cause  complete  anosmia,  or  would  occur 
without  epistaxis.  More  probably  the  loss  of  smell  is  the  dir< 
result  of  the  over-stimulation  on  the  nutrition  of  the  nerve-elemen 

In  diseases  of  the  cerebral  hemisphere  loss  of  smell  is  rare.  It  haa 
occurred  with  8jni]>toms  of  embolism  of  tbe  middle  cerebnil  (Hugh* 
lings  Jackson),  perhaps  from  damage  to  the  root-fibres  at  the  com^ 
metM-emiut  of  the  fissure  of  Sylvius,  since  the  loss  of  smell  has  been 
on  the  same  side  as  the  lesion.  It  has  alao  been  obserred^  on  tbe 
opposite  side,  in  cases  of  disease  of  tbe  "  sensory  cross  way,"  at  the 
hind  part  of  the  internal  capsule.f  and  in  at  least  one  case  of  exten- 
sire  disease  of  the  convexity. J  Functional  loss  occurs  only  in  hys- 
terical hemianBesthesia.  The  olfactory  nerves  are  sometimes  congeni- 
tally  absent.  Dr.  Sbarpey,  in  his  lectures  on  physiology,  used  td 
mention  the  instance  of  a  chief  scavenger  of  the  city  of  Leipzig,  who 
was  kuttwn  to  have  no  sense  of  smell,  and  in  whose  brain  no  trace  of 
olfactory  nerves  could  he  found.  A  few  siuiilar  anatomical  facts  are 
on  record;  in  most  cases  a  minute  grey  promiuence  marked  the  place 
from  whieh  the  nerve  normally  springs.  Congenital  absence  has  been 
known  to  descend  from  father  to  son  (Breschet).  It  does  not  seem 
certain,  however,  that  tbe  absence  of  the  nerves  invariably  en  I  ails 
absence  of  the  8enae*§  Possibly,  aa  suggestid  by  Duval, ||  the  fifth 
nerve  subserved  the  olfactory  funetion. 

Injury  may  cause  partial  loss,  sometimes  curious.  One  intelligent 
man,  after  concussion,  could  ooly  perceive  a  certain  **  scent,"  and  of 
flavours,  that  only  of  raspberry  jam,  even  strawberry  jam  beitig 
unrecognised.     Tbe  state  was  permanent. 

Tbe  diagnosis  of  an  affection  of  the  nerve  depends  first  on  tbe 
detection  of  the  loss  of  smell,  and  sec<»ndly  on  the  exclusioo  of  disease 
of  tbe  mucous  membrane.  In  the  latter  case  purulent  discharge  has 
generally  occurred  at  eome  period,  and  a  history  of  such  discharge 
always  affords  strong  reason  for  suspecting  a  local  cause.  Loss  of 
fimelJ,  witb  ability  to  recognise  flavours,  is  always  due  to  such  disease, 

•  AlthAQi,  'Lancet/  1881,  vol.  j,  p.  771,  wbere  some  int«T«itmg  iaformatioii  on 
the  history  of  our  Itnowledg-e  of  nnoninm  wUI  b©  found.  f  See  note  on  p.  20, 

J  The  cuse  of  Deirning-e,  p.  18. 

f  Caie  of  BtTimrtb  quoted  by  Althatis,  'Lancet/  1881,  i«  772;  And  of  Lebco, 
•Prog.  M6d.,^  No.  46,  1883. 

II  •  Bull,  de  U  Boc.  de  Biol,  Pari*,*  Ko.  17,  188^. 
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tOBittillies  partial  in  extent.  The  impDrtance  of  a  local  exami nation  ib 
dbrioua,  A  Iftd  was  once  sent  to  me  who  was  said  to  have  lost  sTiiell, 
ta«te»  and  hearing ;  I  was  asked  where  the  brain  disease  was  like Ij 
ta  be  to  eause  these  effects.  There  were  scrofulons  inflammatioo  of 
lb#  aaaal  mucous  membrane,  caries  in  both  ears,  and  neither  loss  of 
laats  ptoper  oor  anj  evidence  of  iotra-cranial  mischief. 

Bendes  the  ordinary  tests  of  smelly  the  nerves  can  be  stimulated  by 
foUaio  electricity,  a  phosphorus-like  odour  being  perceived.  This  is 
proof  of  their  integrity, •but  the  application  is  very  painful  uaiess 
Iht  nose  is  filled  with  water,  or^  better,  wiih  a  weak  Enliiie  m>liitiou, 
in  which  the  rheofihore  is  placed.  In  health  the  order  of  response 
baa  been  thus  found  to  be  similar  to  that  of  other  nerves  :  (1)  KCO, 
(2)  AOC.  The  induced  current  has  no  effect.  An  electrical  exami- 
iiati<>i&  can  Tery  seldom  be  necessary,  Tbe  fact  that  disense  of  the 
fiflh  ner^e  may  cause  considerable  anosmia  must  not  be  foi^etten  in 
diagoocta. 

ThB  proguosta  of  disease  of  the  olfactory  nerve  fa  generally  unfavor- 
able. Considerable  improvement  has  l)€en  observed  onlv  in  cases  of 
r^philiiic  dieease  of  short  duration,  aud  in  some  traumatic  cases. 

Tbe  treatment  is  mainly  that  of  the  cause  of  the  anosmia.  The 
local  application  of  strychnia  to  the  ujucous  membrane  has  be  n 
fseom mended— as  a  solution  in  olive  oil  (Brunmche),  or  as  snuff.  ^\ 
grain  mixed  vrith  sugar  (Althaus).  In  ca^es  in  which  there  is  reai^on 
to  belieTe  that  the  active  di:iease  has  ceased,  voltaic  elei]rtncity  haa 
been  recommended,  the  positive  pole  bein^:^  placed  behind  the  mastoid 
prooeas,  the  negative  to  the  nasal  bones.  Only  a  few  cells  can  be 
uad,  or  unpleasant  giddiness  will  be  produced.  In  one  recorded 
Aflo,  after  a  fall  on  the  back  of  the  head,  considerable  improvement 
followed  two  apphcationi  (Jacob).  0£  course,  all  that  electricity  can 
do  m  to  excite  the  nerve-elements  that  are  structurally  perfect,  but 
for  some  reason  functionally  inactivet  and  in  most  cases  of  anosmia  it 
is  uaeldsa.  Iodide  of  potassium  has  also  been  recommended,  but  its 
Talue,  except  in  cases  of  syphilitic  origin,  is  doubtfuL 

Increased  tensitweness  of  the  olfactory  nervei — *'  olfactory  hyper* 
irthfrnia,"  ••  hyperosmia  "^is  occasionally  met  with.  It  occurs 
dliefly  in  hysteria,  in  which  remarkable,  almost  aniniali  acuteness 
of  the  sense  ia  sometimes  present,  so  that  not  only  objects  but 
persona  have  been  discrirniuated  by  this  means.  In  insanity  the 
ame  condition  is  sometimes  met  with.  It  is  usually  associated  with, 
and  has  to  be  distinguished  from,  an  altered  appreciation  of  odours, 
shown  in  the  abnormal  enjoyment  of,  or  disgust  at,  the  odours  which 
u«  reoogniaed  with  natural  or  preternatural  acuteness. 

Tbe  condition  rarely  calls  for  special  treatment.  Morphia  in  snuff 
or  kjpodermic  injection  haa  been  suggested,  but  the  local  application 
of  cocain  will  probably  be  found  more  effective, 

Bui^9ciive  SmMaiiom  of  ^zjieW.— Subjective  senaationa  of  Bmell  occur 
famn  eeotral  disease^  or  from  irritation  of  the  nerve.     In  the  insane, 
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olt'actory  hallucinations  occur^  though  less  commonly  than 
of  the  optic  or  auditory  nerve.  Schlager  met  with  them  in  fivi 
casea  out  of  six  hundred.  Id  epilepsy  Bubjectlve  sensations  of  smel 
occur  as  occasional  wamiQ^s  of  £ts,  and  disease  in  such  a  case  hai^ 
been  found  to  iuvolve  the  olfactory  region  in  the  anterior  part  of  the 
temporo-sphenoidal  lobe.  It  was  so  in  a  case  of  tumour,  recorded  by 
Sander,  and  also  in  one  of  softening  of  this  region,*  In  a  case  re- 
corded by  Br.  Hugblinprs  Jackson  and  Dr.  Eeyvorf  the  aura  consisted 
of  a  crude  senBation  of  smell  and  the  so-called  **  dream  j  state."  There 
was  no  impairment  of  the  sense  of  smell,  but  the  autopsy  revealed 
tumour  involving  the  antonor  part  of  the  right  temporo-sphenoidi 
lobe.  A  subjective  sensation  (usually  resembling  that  of  phospho] 
and  such  as  is  produced  by  electrical  stimulation  of  the  nerve)  some- 
times precedes  loss  of  smell  trom  nrgaoic  disease,  as  by  a  tumour  It 
was  80  in  a  case  of  loss  of  smell  in  tabes  recorded  by  Althaus.  Doult- 
less  the  sensatiun  is  due  to  the  irritation  of  the  nerve-elements  by  the 
morbid  process  which  ultimately  destroy g  them. 

Fervenion  of  the  Seiue  of  Sm4L — This  is  a  rare  condition,  whirh 
occasionally  results  from  irritation  of  the  nerve  or  central  organ.  In 
a  case  recorded  by  Legg,  some  time  after  an  injury  to  the  head,  all 
fiubbtances  ** tasted''  of  gas  or  paraffin,  and  there  was  marked 
diminution  in  the  acuteness  of  the  sense  of  smell.  In  a  case  of  tabea 
recorded  bv  Erben|  there  waa  perversion  of  smell  and  a  similar  condi* 
tion  of  taste. 
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The  central  relationg  of  the  optic  nerve  have  been  described  at 
p.  54,  and  the  cortical  centres  for  vision  at  p.  21.  The  fibres  from  the 
region  of  the  macula  lutea  are  at  first  in  the  outer  part  of  the  nerve» 
and  reach  its  axis  near  the  optic  fonimeii.  Each  ojitic  tract  contains 
the  fibres  from  the  same-named  half  of  each  retina,  Le.  from  the 
temporal  half  of  the  retina  on  the  same  side,  and  the  nasal  half  of  the 
retina  on  the  other  side,  and  hence  disease  of  the  tract  causes  loss  of 
vision  in  the  opposite  half  of  each  field,  the  temporal  half  of  the  one, 
the  nasal  h^ilf  of  the  other.  This  is  termed  homonymous  hemianopia,^ 
or  lateral  hemianopia. 

Why  do  mure  fibres  cross  to  the  opposite  tract  than  pass  to  the 
traet  on  the  same  side,  if  the  two  sets  come  from  equal  retinal  areas  ? 
Because  the  prominence  of  the  nose  shuts  oE  the  rays  from  the  peri- 
•  Hftiiiilton,  •  Ne^  York  Med.  Joum  /  June,  1882. 

t  *  Bniin/  vol  xii,  354.  ^ 

X  *  Wien.  Med.  Blatter/  lB8ft,  pp.  43,  44,  I 

§  It  w'lLS  fonuerly  cwlled  **liemiopift,"  but  the  anomaly  of  the  qm  of  the  tem 
''half-sight"  iu  the  »ei]&e  of  **  biilf'bliridite6a^'  haft  led  to  a  general  endeavour  t« 
employ  the  more  exact  "heimaiiopia  "  or  'Micmiatiapiila,"  Althutigh  it  is  seldou. 
desirable  to  change  a  familmr  word,  the  alterntioa  i§  trifiing  and  removes  ».. 
inacctiracy. 
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pbetml  pari  of  tHe  temponil  half  of  the  retina,  and  the  power  of  sight 
eiteoda  but  little  furth^T  th&n  the  area  haUituiillr  stimulated. 
Beiioe,  while  the  retinal  hzilTes  are  of  equal  size,  the  functional  area 
it  ttiudler  on  the  temporal  side,  and  fewer  nerve-ibres  proceed  from 
it*  Th«!  dbres  from  the  temporal  side  are  tliose  that  do  not  cross, 
aid  b«Dce  the  crossing  fibres  are  more  Qamerous  than  those  that  pass 
hlbid  trmct  without  decussating.  The  fibres  which  cross  occupj  the 
niddto  of  the  chiasma,  the  direct  fibres  lie  on  each  side.  Fibres  from 
Iki  macula  lutea  and  region  around  it  pass,  in  most  iudividuals  at 
kmitt  to  both  optio  tracts.  The  division  between  the  two  halves  of 
Ike  retioji  (from  which  fibres  pass  to  the  respective  tracts)  is  generally 
ii  IIm  Tttrttcal  line  of  the  macnla  lutea,  but  it  probably  varies  in  ita 
pocno  direction  in  di£fereut  individuals^  and  seems  sometimes  to  be 
tlightlj  oblique.  These  two  facts  will  be  considered  more  fully  in  the 
deicripiion  of  the  Bjm])tom8.  The  fibres  which  pa^s  from  one  tract  to 
tht  cth^r  by  the  posterior  part  of  the  commissure  (and  are  probably 
fonnectedf  bj  the  interoal  geniculate  bodies,  with  the  corpora  quadri* 
femina)  ba?e  oot,  at  present,  any  medical  importance. 

Wa  h*ve  seen  that  the  visual  path  parses,  on  each  side^  by  the  optic 
ItU^  to  Lbe  optic  thalamuSi  and  thence  by  the  optic  radiatiou  U*  the 
cortei  of  the  occipital  lobe.  This  conBtitutes  a  half-visioo  centre 
vlikit  aeems  to  be  double,  for  light  and  for  coL>urs.  The  two  half* 
vmon  oentres  are  probably  blended  in  a  higher  visual  centre  in  front 
oi  the  occipital  lobe.  The  arrangement  is,  however,  very  complex ;  in 
mh  centre  both  fields  are  represented,  bnt  chiefly  that  of  the  opposite 
CJ9.  Kach  higher  visual  centre  can  supplemt.«nt  its  fellow  to  some 
ni^ut  aud  compensate  its  loss,  but  tn  tho  balf* vision  centres  there  Is 
ao  power  of  supplementil  action,  and  no  compensation  for  loss  ia 
poistbldb  The  effects  of  destruction  of  the  patb  or  centre  (when  the 
liNiUe  of  the  t^lighler  datnaice  have  passed  olf)  are  permanent.  Thia 
ii  strikingly  shown  by  Fig.  80. 


Etiology,— The  numerous  affections  of  the  optic  nerve  within  the 
(fje  do  Qot  come  within  the  province  of  this  book,  nor  does  the  ^►rinmry 
trophy,  which  so  often  accompanies  certain  degenerative  diseases  of 
the  aplnal  cordt  and  occasiomilly  complicates  similar  diseases  of  the 
btmio.  Optio  neuritis,  or  "  papillitis/*  sacb  as  results  from  intra*crauial 
tumoura,  ia  rather  a  general  symptom  of  oerebral  disease  than  a 
ipe^al  alEection  of  the  nerve,  and  has  been  considered  with  other 
trinptoma  of  the  same  class  (p.  132).  Moreover,  many  diseases  of 
the  nerve  itself  bebiud  the  eye*  such  as  interstitial  neuritis,  or  h^amor* 

*  Semi-d^iiBiAtioti  of  the  optia  iterve  fi  not  t1ie  mvAriftble  rnle  iti  tho  AnlinaL 
kiagdoiD.  In  foino  ereatnrot  there  is  &  total  deeu^ftation.  Tlie  amount  of  dccuss^atiun 
tmtM  to  be  Tooghly  proportione^J  to  the  anioaot  of  separation  of  the  lields  of  vtaion* 
la  mmn  the  fleldi  half  overlap  wbcn  the  ejet  ara  directed  forwardi,  and  there  ii  a 
tekf-deeuiaatioxi.  In  those  ammiili  la  which  the  fleldi  are  totallj  diatinct  and 
raanol  be  made  to  OTerUpj  a«  fishes,  thero  U  a  total  dccutiatioa* 
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rliage  ioto  tie  suLstauce  of  tlie  ner^e,  also  fall  chief! j  into  the  pio^ 
vince  of  ophthalmologj. 

The  diBeasea  that  are  of  medical  significance  a£Fect  the  nerve,  the 
chiasmap  the  tract,  or  the  path  from  this  to  the  cortex,  or  the  cortex 
itselt  Thii  classification  coiTeeponda  to  an  important  difffreuce  to 
the  symptoms  produced, 

(1)  The  nerve  itself  may  be  damaged  by  tumours  within  the  orbit 
or  within  the  skull*  The  intra-cranial  course  of  the  nerve  ia  indeed  so 
short  that  it  is  seldom  thus  affected,  but  it  is  oceasionally  compressed 
Uj  a  tumour  of  the  pituitary  body»  or  by  one  Bpringingfroni  the  bone. 
The  nerve  may  be  danmc^ed  by  an  aneurism  of  the  ophthalmic  artery 
within  the  orbiti  or  of  the  internal  carotid  within  the  skulL  It  ii 
occaaionally  the  seat  of  iufl-immation,  interstitial  or  arising  in  the 
sheath  or  spreading  to  it  from  an  adjacent  focus,  such  as  caries  of  the 
sphenoid  bone  or  an  orbital  abscess.  It  often  becomes  inflamed  in 
meningitis,  but  symptoms  result  chiefly  throuiijh  the  agency  of  papil- 
litis, A  rare  but  important  form  ia  rheumatic  inflammation.  Of  this 
I  have  seen  several  instances,  chiefly  in  women,  and  two  had  previouslv 
suffered  from  a  neuritis  of  the  facia!  nerve,  and  all  from  other  mam- 
festations  of  rheunmtiem.  The  symptoms  followed  exposure  to  cold. 
In  some  cases  the  nerves  to  the  eyeball  muscles  were  also  involved, 
and  from  this  it  is  probable  that  the  seat  of  this  inflammation  i«  at 
the  back  of  the  orbit.  The  oplic  nerve  is  occasionally  injured  in  falls  on 
the  headi  either  by  laceration  at  the  optic  f^^aumen  or  by  hemor- 
rhage* 

(2)  The  ehiasmm  ii  damaged  most  frequently  by  tumonra  arising 
in  its  neighbourhood,  especially  by  those  sf^ringiuj?  from  the  pituitary 
body,  sometimes  by  tubercular  or  syphilitic  growths,  iu  its  substance  or 
outside  it,  rarely  by  chronic  inflammation  in  its  vicinity,  commencing 
in  the  dura  mater  and  leading  to  thickening  of  the  tissues  about  the 
commissure.  Another  occasional  cause  of  damage  is  internal  hydro* 
cephalua;  the  distended  inrundibulum  of  the  third  ventricle  presses 
on  the  middle  of  the  chiasma  and  flattens  it,  aa  Gheselden  noted  a 
century  and  a  half  ago.*  It  is  probable  thiit  it  is  sometimes  the  seat 
of  interstitial  inOammatiou,  of  which  inherited  gout  may  be  the 
apparent  cause.  8imiiar  symptoms  occur  in  rare  cases  of  tabetic 
atrophy  of  the  optic  nerve,  and  may  develop  slowly  or  rapidly.  This 
process  may  conceivably  be  sometimes  more  intense  at  the  chiasma 
than  elsewhere,  even  in  slow  atrophy,  and  may  even  assume  the 
character  of  a  secondary  inflammation  in  some  cases  (see  **  Tabes," 
vob  i).  In  one  case  which  I  have  recorded  the  characteristic  loss  of 
sight  came  on  quite  suddenly,  and  has  been  observed  in  other  caaes 
of  tabes ;  it  suggests  a  secundary  vascular  lesion.  Interstitial  hemor* 
rbage  has  been  actually  observed.f 

•  *PbiI  Tram./  Mo.  3a7,  p,  281, 

f  Far  detaik  of  leiioni  t&e  W^ilbraiid,  '  Hemiaaopsle,'  fi^rHn,  1881j  A&d  Hxll 
Ciriffiih,  '  Med.  Chronicle/  January,  1887. 
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(3)  The  optic  tract  ie  cbiefly  damaged  by  turn  ours  either  of  the  base 
or  spriDging  from  tbe  inner  part  of  the  temporo*sj>benoidal  lobe, 
which  may  either  oom press  the  tract  or  invade  it.  An  instanoe  of 
such  compression  is  shown  in  Fig.  71,  altbonpb  it  is  doubtful  whether 
tbe  hemianopia,  from  which  the  patient  suffered,  was  thus  produced, 
tinoe  tbe  disease  began  in  the  bemisphere  in  tbe  neigbLourbood  of 
the  optic  radiation,  and  the  hemianopia  was  an  early  aymptom.  (The 
cerebral  growth  is  figured  in  the  chapter  on  **  Intra-cranial  Tumours.**; 
If  tbe  growth  invadeB  tbe  tract,  it  geaemlly  spreads  also  to  the  cnis« 
aa  in  ft  case  In  which  such  a  tnmour  caused  first  hemianopia  and  then 
hemiplegia.^  The  tract  is  seldom  damag*  d  by  softening  or  bsemor- 
rhage;  softening  in  the  lenticubir  nurleus  has  Invaded  tbe  tract,  and 
partial  softening  has  been  obs6r?tid  to  resylt  fixmi  thrombosis  of  the 
internal  carotid.  It  is  soaietinies  the  seat  of  an  islet  of  dlsseminatf^d 
tderoeis. 


i^^j  h(/j 


rtMC 


FlO.  Tl^^Turaour  of  ng-ht  temporo-splipnrjidnJ  bVe,  rem  pressing  tb© 
right  optic  tract,  but  previonilj  ttiterrTiptin^  tbe  optic  rtdwtloti. 
{iS99  ehapter  on  **  ]atr«>cnini«l  Tuoiours/^} 

The  intra-cerehral  path  may  be  damaged  by  softening,  haemorrhage, 
tamours,  or  traumatic  lesions.  These  may  involTe  the  thalatnuE, 
posterior  part  of  tbe  internal  capsule,  white  substance  of  tbe  occipital 
lobe,  or  cortex. 

LrrBSTIGATIOK    OW    THE    FuNCTIOHS   OF  THB   OpTIC  NbBVB  — The 

mamfeetatioQs  of  disease  consist  in  altera tiuu 8  in  the  fundus  oculi, 
and  in  impairment  of  vision  or  of  the  reflex  action  of  tbe  iris  to  light. 
All  these  should  be  carefully  examined  in  every  case ;  atid  it  is  otteo 
iteceesary  also  to  ascertaio  tbe  state  of  refraction  in  the  eye,  lest  a 
defect  of  sight  should  be  ascribed  to  disease  of  tbe  visual  path  or 
centre,  when  it  de|>enda  solely  on  an  error  io  refraction.  This  is  of 
great  iraportanoe,  especially  since  a  consideralile  deviation  from  the 
normal  refraction  is  apt  to  set  Uf>  other  functional  disturl^nces,  pain, 
•  *Cwit.  t  nied.  Wisa./  1878,  No.  31, 
VOL.  It,  10 
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Ac.,  whirh  may  lead  to  a  suspicion  of  organic  disease.  The  suspicion 
may  be  iippareutly  confiroied  by  tLe  impHirmeDt  of  sight.  Ou  the 
importanct*  of  an  ophithalmoscopic  eiami nation  it  is  needless  to 
insist  I  without  it,  amblyopia  may  be  ascribed  to  brain  disvaae  when 
it  is  of  purely  ocular  origfin,  and  many  morbid  processes  in  the  brain 
reveal  them  selves  in  the  optic  papiita.  The  more  important  changes 
in  the  fundus  have  been  already  mentioned  (p.  ISl).*  The  mode  of 
testing  the  action  of  tlie  pupil  will  be  described  in  the  chapter  on 
•*  Diseases  of  the  Third  Nerre," 


The  examiTmtion  of  ^^won  itieluxles  several  fwtnt^,  each  of  whtch  needs  care* 
fnl  investipjatlon.  (1)  The  acaity  of  vision,  for  which  t<?8t-typ^f»  are  employed, 
nnd  the  result  is  i^xpre^fled  in  afrat^tionof  which  thedenominator  is  the  distance 
at  which  the  type  can  be  read  by  a  nnnnal  eye,  and  the  numumtor  in  the  fartheit 
distance  at  which  it  can  be  read  by  the  patient.  (2)  Colour  vision  may  be 
tested  in  two  ways :  (a)  by  the  method  of  "confusion/' in  which  the  patieat 
selects  from  a  series  of  coloured  objects  thofle  that  are  of  the  same  kind  of 
colour  as  the  standard,  and  reveals  a  defect  by  picking  out  tints  that  are  essea- 
tiftlly  different ;  (b)  by  ajikint;  the  patient  to  name  certain  colours.  This  is  open 
to  the  fallrtctes  that  a  name  may  be  given  accurately  when  a  colour  ia  not  rightly 
perceived,  fitul  that  the  patient  may  not  be  familiar  with  the  names  of  colours. 
The  former  fallacy  is  especially  dangerooB  in  cases  of  congenital  colour-blind- 
ness, in  whioh  colours  may  appear  diHe rent,  and  be  associated  with  certain  names 
in  the  miod,  when  they  are  not  rightly  perceived.  The  method  of  naming 
coloiint  i»t  however,  more  often  useful  in  medical  than  in  ophthalmic  work. 
If  a  patient  ia  known  to  have  previously  hail  good  colour  visioni  or  if  ona 
eye  only  is  affected,  and  the  vision  with  it  can  be  compared  with  that  of  the 
other  eye,  the  method  of  naming  coloors  often  gives  valuable  informatiou, 
espei'ially  as  to  the  chamcter  of  the  sensation  eiciled,  ($)  The' fields  of  viei..a 
must  be  examined,  and  if  any  defect  is  found,  they  should  be  mapped  out,  t£ 
poftHtble.  by  means  of  a  "  perimeter."  The  field  may  be  roughly  tested  \*f 
moving  some  object  midway  between  the  observer  and  the  patient,  the  e>e 
tested  being  fixed  on  thut  of  the  obHcrver,  who  can  thus  readily  detect  aiif 
movement  of  the  patient's  eye  from  the  fiiing-pornt  towards  the  object,  andkt 
the  same  time  can  use  his  own  field  of  vision  as  a  standard.  For  a  very  roQ|c^ 
examination  the  hand  may  be  employed,  but  it  is  better  to  n»e  a  small  piece  of 
white  paper  one  third  of  sin  inch  squave,  fixed  on  the  end  of  a  dark*coloured  rou*, 
such  as  a  penholder.  With  a  little  care  very  exact  observations  can  thus  l>e  maou,  % 
although  the  result  cannot  he  recorded  so  precisely  as  by  means  of  a  perimettT. 
In  this  instrument  an  object  is  made  to  move  along  a  quadrant  of  a  circle, 
divided  into  degrees,  and  rotating  on  one  of  its  extreoiities  (at  which  is  the 
filing-point),  so  that  the  quadrant  can  he  pWed  in  each  radius  of  a  hemisphere 
of  which  the  patient's  eye  is  at  the  centre.  The  result  is  recorded  on  a  chart  m 
%vhieh  are  concentric  circles  divided  by  radii,  at  intervals  of  ten  or  more  degrees. 
The  field  does  not  extend  equally  in  all  directions,  being  limited  above  by  the 
projecting  eyebrow,  and  on  the  inner  side  by  the  nose.  In  the  diagrams  here 
given  only  that  part  of  the  chart  is  shown  which  is  included  within  tlie  average 
normal  field,  and  for  the  sake  of  simpliuity  only  the  radii  and  ooncentnc  cirt^lea 
at  30P  distance  are  represented,  although  many  more  were  employed  in  taking 
the  fields. 


•  The  rcjidcr  will  find  a  full  account  of  them  in  •  Medical  Ophthalmofcopjr,*  3rd  «d« 
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It  » impartantt  in  testing  riaion,  to  know  tbat  in  conJttiona  of  fnnciioiial 

f««UWoe4«  of  the  n«rT0ii.H  sjetem,  such  as  hjsteria  and  so-called  neuraflthenia, 

tK«  stttiibiLitj  of  the  peripheral  parta  of  the  retina  fcssena  considerably  after 

iU«BtIoil  lias  been  directed  to  them  for  a  ahort  time,  bo  that  even  normal  fleldi 

be«oai9  asianer  when  taken  te^eral  timea  conaecutiyelj,  the  reductioa  heing 

^      '  '  t  the  part  tested.     This  effect  ia  atill  more  marked  when  there  la  a 

\\  contraction.     It  Reetna  to  be  produced,  not  in  the  retina,  but  at  the 

,  if  one  part  of  the  field  is  tested  for  a  short  time  and  bocomea 

H^q^iencei  the  »ame  narrnwing  is  found  to  have  taken  place  in 

T  ig  part  of  the  field  of  the  other  eje.* 

ty,  in  a  complete  examin:itiun,  to  teet  the  6eld  for  colonrs  an  well 
M  for  white,  since  defects  may  be  found  in  the  colour- tieldi  where  none  exist 
for  wbite.  Small  pieces  of  coloured  paper  may  he  employed  in  the  name  way 
sa  m  white  object*  The  normal  fields  for  colours  are  smaller  than  thoee  for 
white,  ^nd  Tary  for  each  oolonr ;  beyund  their  limit  the  object  can  still  be  seen, 
but  appitara  ^i-ey  instead  ol  coloured.  The  fields  for  red  and  green  are  the 
QDaOtfl,  and  undergo  most  narrowing  in  morbid  states  ;  it  is  therefore  gene* 
lil^  tt#eeaBary  to  test  only  these  fielda.  If  the  power  of  distinguishing  objects 
m  kii  in  any  part  of  the  field,  it  ia  desirable  to  ascertain  f  ni^her  whether  light 
an  atill  be  peroeiired  in  the  amblyopic  regton.f 

SmpTOMa.— Opiw  Nerve. — ^Disease  of  the  nerve  impairs  or  abolialiefl 
mioti  in  one  eye,  and  lessens  the  reflex  action  of  the  pupil  in  pro* 
poitiou  to  the  interference  with  vision.  The  ophthalraoscopic  appear- 
aiiees  may  be  at  £rst  normal,  but  if  the  damage  ig  conaiderabld  the 
optie  disc  slowly  passes  into  a  condition  of  atrophy.  This  is  termed 
**WKx>ndsurj  atrophy"  to  distinguish  it  from  the**  cousecutiTe  atrophy '' 
whicli  follows  papillitis.  When  the  nenre  is  damaged  by  inOam- 
matiao,  it  is  not  nneouimon  for  slight  neuritis  to  be  visible  within  the 
eye;  but  this  is  nsually  too  trifling 
ia  di*fn%e  to  atrcount  for  the  loss. 
The  impairment  of  sight  involves 
lenity  of  Tision,  and  commonly  ako 
die  field.  A  frequent  change  in 
iti«  fidd  is  coni-eiitrie  contract  ion, 
leofttiae  the  peripheral  layir  of  the 
fierve^  neitr  the  optic  foramen,  is 
moet  damaged  by  processes  which 
btgio  outside  it.  It  is  not  rare  to 
biipe  an  i^^^gnlar  defect,  as  in  Fig,  72, 
itom  one  of  the  cases  of  rheum.itic 
oemitia  mentioned  on  p.  144.  In  the 
olfaeiv  the  loss  of  sight  was  absolute 
and  laeting.  In  nil,  visible  atrophy 
dC  the  nerve  slowly  supervened.  with» 

si  mnf  recognisable  papillitis.     A  central  loss  is  much  less  common, 

Stlit«le«  'Arehiv  f.  Augeiiheilk./  Bd.  xvi. 
f  It  IWA  been  recently  asferted  that  the  perceptioo  of  lig:ht  depetida  on  a  differeni 
««nu«  from  the  perception  of  form  (VVilbrand).     It  ia  not  yet  certain  that  tliU  )■ 
iSfcWt  ohaervationi  on  this  point  are  deairablc. 


Pig.  72.— I-imitntioii  of  It.  field, 
grentest  to  nght  half,  due  to  or> 
Intnl  nenritiA;  onset  itciite.  with 
ptUy  of  ocular  niiiac?]e«  and  a 
normal  dii^c;  aubiequent  recovery 
of  the  nui»i't  I,  and  alow  atropbjr 
of  the  diac* 
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and  ia  due  to  what  is  termed  **  axial  neuritia,"  inflanjmation  (or 
degeneration)  in  the  centre  of  the  nerve.  The  affected  fibres  onlj 
occupy  the  centre  of  the  nerve  at  the  back  of  the  orbit;  farther  for- 
wards the  J  come  to  (or  near)  the  surface  on  the  temporal  side.* 
This  form  is  met  with  m  '*  tobacco  amblyopia/'  and  it  aometimes 
complicates  degenerative  diseases  of  the  brain,  but  does  not,  strict !j 
speaking,  result  from  them, 

Ohiasmft  ^-The  characteristic  symptom  of  disease  of  the  chiaamais 
**  temporal  hemtanopia/' a  loss  of  the  outer  half  of  each  field  of  vision 
or  of  part  of  this  half.   This  temporal  hemianopia  (shown  in  Figs.  73p 


Fja.  73.  ^Temporal  beml&nopia,  gTadmiil  on  act;  no  otbi>r  sjniptotDS. 
Kot  pi-ogr&«8iv6. 


^\ 


Fie.  74* — Tcinp<)ral  heminnopm  will) out  other  syii>ptoini  tlmn  some 
headache  J  possibly  a  toaiour  of  tlie  pituitary  body. 

74,  and  75)  is  the  nsnal  symptomt  because  the  morbid  processes 
which  damage  the  chiasm  a  act  chiefly  ou  its  centi-al  portion,  and 
affect  the  decussating  fibres  from  the  nasal  half  of  each  relina.  In 
many  cases,  howeveri  the  morbid  influence  does  not  remain  limited  to 
the  central  portion,  but  involves  one  side  of  the  commissure,  or  one 
tract  just  behind  the  commissnre,  or  lesa  frequently  one  optic  nerve 
in  front  of  it.  In  either  case  the  result  is  the  same;  on  the  side 
towards  which  ibe  morbid  process  extends  the  uon-decussating  fibres 
are  involved,  and  the  corresponding  eye  becomes  totally  blind,  while  in 
the  other  eye  the  loss  remains  limited  to  the  temporal  half -field. 
Often  the  whole  chiasnia  ultimately  Buffers,  and  then  the  impairment 

•  Ncttlesliip  and  Ednvunde,  'Trans.  Opb.  8ot\/  vol»  i,  p.  124;  SumfUohti,  'Ce 
L  med,  Wbs.,'  1980,418,  md  *Ttmi»,  Med,  Congrcw,  1&81;*  Vowiu*.  'Archiv 
Opb.»*  zxviiL 


Fm.  71. — Tetoponkl  bemlftnopiA,  with  eoneentrio  redtsetton  of  tlw  rt- 

is&iuiu^  iulr-riotdi,  gretiter  la  the  rigbu  In  ibe  bitter,  vision  nftor- 
WArvb  iiuled  entirely,  but  tlie  Itjft  rt'iu  i.iued  btabioiiiiry  under  tli6 
tru^tmaQt,  wbicb  wm  bi»ed  on  tlid  lUtfiiiDpiioii  tb*t  bbu  luaiou  wai 
cbrmiic  Ufliuuiaatioii  at  tbe  cbUama. 

of  Tinoo  progresses  through  tbe  stages  just  mentioned  to  total  losi 
in  both  ejea. 

The  rarest  of  all  sjmptoma  of  disease  of  tbe  cliiitsma  is  naaal 
beniimnopia.  It  can  odIj  result  from  a  lesiou  wbich  luvolves  eaoh 
ndd  of  the  chiasma,  &ud  spares  tbe  ceolral  portioQ, — a  bilateral 
rxt«mal  influence,  or  a  Bjmnietrical  interetitial  affectioD.  It  has  been 
doe  to  the  pressure  of  cakified  carotids  (Knapp).  In  tabetic  atrophy 
tbe  ehaiiges  seem  sometimes  gri  atest  at  the  chiasma,  and  irregular 
hemiaoopia  maj  be  found.  The  onjj  case  that  haa  come  under 
mj  owa  obserration  was  of  this  form.  In  one  eye  there  was  a 
«piii|ilet6  loss  of  the  lower  nasal  quadrant,  eitending,  however^ 
bepMid  the  middle  line;  in  the  other  a  well-doii»ed  ainbljopiaof  cor* 
recpoAdiiig  situation  (see  Fig.  7S), 


Fl0.  TO.*— Fftrttal  i]M4il  bemianopia  in  *  caae  of  optic  ncrte  Rtropby, 
Tbe  qQftdr&utlo  Iom  in  the  left  field  wm  not  ttbaulat*;  ia  tbe  rigbt 
the  darker  ibading  indicates  tbe  absolute  lots. 

In  the  ordinary  form  of  temporal  hernia uopia  the  dividing  line  ia 

eUoin  exactly  vertical.     The  loss  in  the  two  eyes  sometimes  oorre* 

Is  closely;  more  often  there  is  a  difference  between  the  two  fields. 

,  oorreajtondence  depends  on  the  strictly  central  position  of  the 

^11,  which  seldom  obtains  in  the  case  of  the  processes  which  cause 

.     Sometimes  the  dividing  line  appeora  to  pass  through  the 

Ijing-point,  as  in  Fig.  74;  in  other  cases  it  diverges  to  the  temporal 

ado  of  the  fixing  point,  so  as  to  leave  a  small  area  around  this  witbiu 
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tbe  seeing  balf.  The  difference  prolpalDlj  depeinJs  on  in<?ivfduTil  rnni 
tiona  ia  the  dccBssatioo  ;  io  some  persons  fibres  from  the  macular 
region  pass  in  both  divisions  of  the  iierve,  the  crossing  aud  tbe  direct 
(see  •*  lateral  hemiaiiopia/'  p,  152).  In  most  cases  there  is  no 
peripheral  contraction  of  the  half -fields  that  remain.  When  such 
contraction  exists,  it  is  probably  due  to  damage,  by  inflammation,  to  the 
peripheral  layer  of  the  optic  nerves  in  front  of  tbe  chiiiama.  The  Inss 
of  eight  in  temporal  hemianopia  involves  all  forms  of  vision  |  the 
colour-loss  has  the  same  limit  as  that  for  light. 

The  mode  in  wbich  temporal  bemianopia  comes  on  depends  on  the 
nature  of  the  morbid  processes  which  cause  it,  and  these  suggi-st  a 
division  into  three  causal  vark'ties  ;  (1)  external  compression,  as  by  an 
advancing  growth,  or  interstitial  distensioo  of  the  third  ventricle;  (2) 
interatitialinflammation,  primaryincbaracterj  (3)  tabetic tttrojdiy  with 
secondary  processes  at  tbe  decusaation.  Tbe  distinction  of  the  first 
and  second  classes  is  often  diflacult ;  because  both  may  be  attended  by 
headache,  und  only  the  course  of  the  affection  m:iy  decide  its  nature. 
Permanent  arrest,  under  treatment  suggested  by  the  hypothesis  of 
inflammation,  juatiEes  the  diagnosia  of  this  morbid  process.  In  all 
forma  the  onset  ia  ufiually  gradual,  occasitmally  nipid,  and  very 
rarely  actually  suddeu  ;  the  significance  of  these  vana*tions  has  been 
already  mentioned* 

The  associations  of  temporal  hemianopia  vary  according  to  its  cause, 
Paralyflis  of  some  of  the  adjacent  motor  nerves  to  the  eyeball- muscles 
is  frequent,  when  the  primary  disease  is  outside  tbe  chiasma.  Other 
structures  may  suffer  if  a  tuuaonr  attains  a  large  size.  Optio  neuritis 
does  not  often  result  from  the  cause  of  the  bemianopia,  certainly  less 
frequently  than  might  be  expected;  but  hemianopia  sonitiimes 
iucceed*  optic  nenritia,  when  the  commissure  suffers  compression  from 
a  distended  third  ventricle,  and  the  cause  of  both  symptoms  is  a  sub- 
tentorial  tumour.  Thus  a  man  with  a  stationary  tnmour,  probably 
aypbilitic»  and  symptoms  of  internal  effusion,  had  coDsiderahle 
amblyopia  from  optic  neuritis  wbich  bad  subsided  into  atrophy,  when 
lie  gradually  developed  temporal  hemianopia,  and  then  became 
completely  and  pt^rmanently  blind  without  any  change  in  tbe  condition 
of  tbe  fundus  ocnli. 

Tbe  course  of  temporal  hemianopia  necessarily  depends  on  that 
of  its  cause.  As  we  have  seen,  it  may  go  on  to  complete  blindness; 
failure  of  tbe  remaining  half- field  of  one  eye  may  leave  tbe  patient 
only  the  nasal  half  of  the  other  field,  during  the  further  course  of  the 
intra-cranial  lesion  to  the  fatal  issue  which  progressive  disease  usually 
entails.  Sometimes  such  failure  precedes  arrest  in  cases  due  appa- 
rently  to  a  primary  inflamnmtion.  The  dam^e  may  be  increased  bv 
the  cicatricial  contraction  of  inflammatory  tissue.  In  such  cases  the 
symptoms  are  not  permanently  progressive,  but  it  isiare  to  obtain  con- 
siderable improvement ;  although  interstitial  inflammation  is  the  most 
probable  lesion,  we  are  necessarily  ignorant  of  its  precise  nature  in  such 
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It  18  con^  eirable  that  a  tumour,  arising  feom  the  pituitary 
bodj,  maj  Bometimes  oeaae  to  iucrease. 

IVo^  and  Hemisphere,— The  loss  of  sight  from  diaease  of  the  yisubA 
|«tb  behind  thechiasma,  "  homoujmoiis  hemiaoopiap*'  depauds  an  the 
anttloiiiie&l  arrangement  already  ddseribed.  Tbere  ia  an  arregt  of  the 
impresnoDB  from  the  side  of  each  retina  corresponding  to  the  eide  of 
the  lesion^  and  hence  there  is  a  lots  of  vision  in  the  opposite  half  of 
'each  Eeld. 

It  ia  equally  common  for  the  loss  to  be  on  the  right  aide  and  on 
the  left.  Of  ca^QB  collected  by  Wilbrimd,  eighty  were  on  the  left  side 
and  serenty-four  on  the  right.  The  half- loss  varies  in  its  extent.  In 
caeeB  of  cunij/Iete  hemianopia  it  extends  up  to  i  he  vertical  middle  line 
(Kg.  77),  but  the  preciise  character  of  the  dividing  line  rariea  con- 
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FlSt  77. — Riffht  hemmnopia;  ludden  Qn«et  with  right  heiniplegiji  aikI 
uemuuueitlieii.i,  wUicti  ^i  (.^i^ihI  au  .^y  iu  u  few  diiya,  le&viug  the  beoU* 
aAopi*  the  ^niy  ptirmnneitt  sjioptom* 


^s^:^"-^ 


':7^;>c^ 


Fro*  73. — l,.i  :..  I  ;.i  from  the  caae  of  cerebnl  (umotir  thown  on 

p.  146,  but  prubuhly  due,  not  to  tlie  pretiure  on  tho  tmct,  but  to  the 
i&termptioQ  of  the  optic  r&diiitioD, 

tiderably  in  its  minute  characteristics.  The  first  important  difference 
is  that  in  some  cases  the  line  seems  to  pass  through  tliefixation-point^ 
while  more  frequently  (as  in  most  of  the  cases  (iiiured)  the  fixation 
region*  is  included  in  the  seeing  half^f  The  line  of  division  may  occupy 
the  Tertical  meridian  above  and  below,  but  about  8*^  or  10^  from  the 
iiation- point  it  diverges,  and  curves  round  this  point  at  about  the 

*  The  region  ftiouDi!  the  Hiati on- point  iubeerved  by  tbe  central  regiou  of  ib« 
ntfaia  around  the  iiiagqU. 

f  WQtvnuid  found  th&t  of  fitly  cases  m  which  the  point  wu  upecified  the  lint 
MMSed  to  pass  through  the  tixation- point  in  twenty-three  caieA,and  to  one  side  of  11 
i»  thirty-three.    See,  howe?er«  the  remarks  oa  piigv  153. 
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aame  diatatice  from  it  to  regain  the  middle  liti©  below  (Fig.  77). 
SometiraeB  the  divergence  octiurs  aome  distance  above  thefifing-poinl 
(Figr-  78)*  The  central  area  ihus  enclosed  varies  from  3**  or  4°  to  IC 
or  even  15°  radius*  In  otber  cases  agiiiu,  the  line  continues  in  tb«j 
meridian,  and  ^t^em3  to  pass  through  the  fixiog-poiut  itself,  Karelj  i| 
seems  to  pass  through  ihe  fi.iation-poiiit  in  one  eve  aitd  bujond  it  in] 
the  other.  In  a  tbird  grtiup  the  line  diverges  from  the  mendian,  and 
when  near  the  level  of  tlje  fixiiig-|)oiiit  turns  towards  il^  and  seems  to 
reach  it,  so  a^  to  make  &  re-entrant  angle  in  tbe  outline  of  the  seeing 
half  (Fig,  79).     Thii  impottant  di^erence,  the  api^arent  divi&ioQ 


Fio.  79. — L«fb  bemkriopU ;  enfldfTi  oniet ;  no  other  sjniptoms.  In  tlfet 
right  eye  the  Ions  nppears  to  cxrend  to  the  fixing- pointp  but  tbe  Tcrticttl 
Umq  in  the  small  figure-  was  drawn  hy  tlie  patient  as  tbe  limit  at  th« 
blindness  when  the  cifntral  spot  was  dxed. 
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tbrongh  the  fixtnLr  point  or  th^e  inclusion  of  the  fixing-point  in  the 
seeing  hfilf.  do^'a  not  depend  on  the  position  of  the  lesion  ;  each  form 
occurs  in  ceases  of  heniianopia  due  to  disease  of  the  tract*  thalnmns,  or 
hemisphere,  and  we  have  already  seen  that  each  form  occurs  also  in 
ca!^e8  of  temporal  heujianopia  from  disease  of  the  chiasma.  The 
difference  can  only  be  explained  by  individual  variations  in  the 
decussation  of  tbe  nerves.  The  o^^vious  inclusion  of  the  central  region 
in  the  seeing  half*  occurs  equally  in  nght-  and  left-sided  hemi.iimpia. 
It  must  bo  due,  therefore,  to  the  passage  of  fibres  from  tbe  maculai 
region  to  bt>th  optic  trac^ts  and  both  hemispheres,  so  that  this  region 
b  not  blinded  by  di sense  of  either  tract.* 

Sime  tlje  distance  from  the  fixing- point  at  which  the  dividing  line 
pEissps  varies  in  different  individuals,  it  apf^ears  that  there  is  a  corre- 
8 landing  variation  in  the  size  of  the  central  area,  from  which  fibres 
puss  to  l^th  tracts.  This  area  is  very  small  wben  the  line  passes 
very  near  tbe  fixing-point,  and  if  it  passes  through  the  fixing-point 
itself  there  is  no  double  passage  of  tlieeentral  fibres,  but  a  division  of 
these  as  of  those  from  the  rest  of  the  retina.     Recent  careful  obser- 

*  It  hat  been  asserted  that  lucb  piisarL;;^  has  been  proved  by  the  fact  that,  in 
ease^i  of  axial  nenntii  with  a  central  loss  of  sight,  di^gi  nerated  fibreit  htive  b«en 
trae<>d  into  both  cptic  tracU.  Bnt  they  might  be  iu  traced,  were  there  a  itricfc 
division  througii  the  macula ;  the  centra!  loss  always  extends  farther  from  the 
tnacala  than  the  area  «tf  preserved  vijiion  in  hemlimopia.  The  passage  of  llbre«  from 
aach  side  of  the  aiacnk  into  each  tract  ceuld  not  poatibty  be  followed. 
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f  itloiiA^  boweTer,  lead  me  to  doubt  wli ether  the  dividinj?  line  ever 

pMBea  aciiialljr  thnougb  the  fixing- point.     WLea  it  has  seemed  to  do 

•»»  I  hare  founds  on  testing  the  field  with  a  perimeter  and  makio*^  a 

OCMPB  mioute  examination,  that  the  line  passed  a  little  to  one  side  of 

tbe actual  fixing ^point^  and  did  not  go  through  this.     Iq  the  right  field 

iikowii  in  Fig.  79,  for  instance,  the  loss,  according  to  the  perimeter, 

atKBied  to  extend  qaite  up  to  tbe  tix'mg  object ;  hut  when  the  patient 

bad  a  small  dot,  the  area  of  visiou  was  found  to  extend  liejond  it^  aa 

ihown  to  the  small  diagram.     If  so,  the  ▼ariatious  in  different  indi- 

liiliati  will  depend  merely  on  differences  in  the  area  from  which  the 

lentml  fibres  pass  to  both  tracts,  and  tbe  apparent  difference  in  kind 

leiolfeis  itnelf  into  one  of  degree. 

Otber  dil!ereuoes  in  the  dividirtg  line  have  prohabl  j  the  same  origin. 

la  most  instaoees  it  is  somewhat  irregular,  and  in  some  cases  it  is 

^bliqoe  above  and  btlow.     The  deviation  may  be  towards  one  side 

tbofsaodtbe  other  side  below,  so  that  the  general  directiou  of  the 

difision  is  the  same,  and  it  may  he  quite  similar  in  the  two  eyes,* 

er  difference  in  tbe  dividing  line  is  also  probably  due  to  the 

arningemeut.     The   Une   is  nsunlly  sbarp ;  good  vision 

nddealr  changes  to  blindness.     Sometimes,  however,  a  narrow  Wnd 

of  iodistioct  vii^ion  liuuts  the  blind  lialf.     This  mnst  be  due  to  the 

piaaige  af  some  fibres  from  the  medial  zone  by  the  tract  on  the  same 

ade;  tbey  are  not  numerous  enough  to  give  the  distinct  vision  of  th« 

DACular  region,  but  they  are  enon^^h  to  maintain  some  vision  in  the 

muldle   band.f     There  is   no   relation  l»etweeQ   the  existence  of  au 

Amblyopic  zone  and  the  seat  of  the  lesion^     AU  these  variations,  and 

ilio  slight  diSerences  sometime:!  to  be  found  between  the  two  fields. 


yi0.  80.—  P»rti»U  left  UeminnopW  involvingr  the  ln%fcr  quailmnt.  Tli« 
flrM*  were  taken  ten  veum  afier  the  nnaet.  Tlie  bemuimipia  wa- at 
llr<t  coiTipleie»  ftuil  wii*rtceo!np*iiieH  hy  lc<ft  bi'mmnnistlieiiia  (inclmlTng 
tbe  ipeciid  lenset),  sllglitr  heuiiplegia,  and  optic  ucuritis.  Tbe  Irfiioii 
wtu  prab«blj  s  axphllitic  gucptna  near  the  liindef  prtrt  of  the  ni^bt 
tb^lamni.  (A  ciiart  taken  ten  jears  after  tbia  one  ihowcd  precit^elj 
tbe  aeme  dofect.) 


*  A  wrll-mftrkcd  instance  of  tbij  obliquity  la  shown  in  Fig,  15  of  mj  '  Dia^nosit 
«r  DifteMci  of  tbe  Brain/ 
t  E(r««;hb«rg,  'Kigel't  JabroaberV  1876.  p.  79. 

kfitbf^nd,  *  UoWr  Ht'nimnr)p«ie,'  p.  IW.     But  aee  DelepineV  case,  p.  2K 
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must  be  due  toindividnal  dilfereocea  in  tte  character  of  the  de<^U8aa« 
tion,  Wben  the  heioianopia  is  iucompleto  the  irrt^galaritjr  of  outline 
rauat  be  referred  to  the  extent  of  the  lesiotL 

Hetnianopia  is  not  always  complete.  Only  part  of  a  half-field  m%j 
be  lost,  bat  the  same  part  of  the  field  is  defectiFe  in  each  eje.  Fig.  80 
shows  a  loss  of  the  lower  left  quadrant  in  each  eye.  The  lower  quad- 
rant  seems  to  be  more  frequently  lost  than  the  upper.*  Sometimes 
the  loss  is  tbua  partial  from  the  £.rst ;  more  often,  as  in  this  case,  the 
hemianopia  is  at  first  complete,  and  Tision  is  regained  in  some  part  of 
the  affected  half,  but  remains  absent  in  another  f>art.  The  loss  ma? 
extend  up  to  the  neighbourhood  of  the  iiiiug-point,  or  in  alight  cases 
may  be  confined  to  the  peripheral  part  of  the  field  (Fig.  81).  Such 
partial  loss  depends  on  the  partial  extent  of  the  disease  in  the  p;itb  or 
centre.  It  is  very  rare  in  disease  of  the  tract,  in  which  all  the  fibres 
lie  Tery  near  together,  but  has  been  observed  in  a  case  of  partial 
softening  (Marchand).  In  the  case  sbown  in  Fig.  80  it  probably 
resulted  from  disease  of  the  optic  thalamus  or  optic  radiation  near  tke 
internal  capsule,  which  was  also  implicated.  Partial  bemianopia  is 
often  due  to  dissoase  of  the  occipital  lobe,  and  upper  or  lower  quad- 
rant] c  defects  are  said  to  be  due  to  disease  of  the  upper  or  lower  parts 
of  the  ouneui. 


Ti9*  BL 


-Bight  benuaiioptii,  parti&lj  InvoliriDg  atily  the  peripbery  ol  ttie 
half-aeld. 


Tbe  acuity  of  central  Tiaion  is  often  lowered  in  hemianopia.  even 
when  the  fi latiou  region  is  inclnded  in  remaining  half- field.  Indeed, 
as  Wilbrand  has  suggested,  there  should  always  be  some  central 
amblyopia ;  if  fibres  from  the  macular  region  pass  by  each  optic  tracts 
the  loss  of  tlioae  which  pass  by  one  tract  should  lessen  vision.  Of 
ninety -three  cases  collected  by  him,  central  amblyopia  was  noted, 
howeveri  only  in  fifty-three,  and  in  some  of  these  ophthalmoscopic 

*  In  the  ciito  here  fl^i^ured,  and  iu  another  flg^ured  in  '  Diagnosii  of  Dtf  e&sei  of 
tlie  Brain,'  in  which  n  qaaJntnt;  was  defect  ire,  thit  was  the  lower  one,  nod  the 
hemianopm  w&s  left-sided.  Wilbnind'A  itathtics  give— left  hcmiauopift,  lower 
quadrant  in  twenty- one  and  tipper  in  five  ca«ei ;  right  hemianopU,  tower  qoadr&nt 
three  find  upper  flve^a  curioas  difference.  A  ca»e  is  recorded  hy  Hmp  (*  Amer. 
Joum.  Med,  Sci.,'  Jan.,  18S7)  in  which  there  was  defect  of  the  inferior  qnadrant  of 
left  field  and  superior  quadrant  (peripheral  part)  oXm  of  left  field  on  both  tide«. 
The  HQtopaj  revealed  atrophy  of  inferior  part  of  the  right  orureua^ 
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duLiiirea  were  present.  The  cases  wbich  I  have  carofallj  examined 
ihow  that  (Kome  diminutioo  of  acuity  can  he  detected,  if  a  atiiiig.  nt 
test  is  usedf  e»eu  thougU  a  cursory  examination  maj  reveal  no  defect.* 
Th«  number  of  fibres  supplying  the  uiaciilar  region  is,  however,  bo 
krg«  that  a  loss  ev^en  of  one  h^tlf  may  bare  but  a  slight  efEect. 

In  many  cases  of  bemianopia  the  unaffected  half- fields  have  their 
HCBIttl  periphoral  extent.  In  other  cases  there  is  some  peripht^ral 
frioedan,  slight  or  eonniderable,  and  this  when  there  is  no  peri[)heral 
lesion,  euch  as  optic  neuritis*  to  which  it  can  be  ascribed.  The  reduc* 
tion  Itaa  bardly  received  the  attention  it  deserves*  The  half-fiehl  is 
woaIIj  smallest  in  the  eye  on  the  side  t<i wards  which  sight  is  lost, 
iu  opposite  to  the  lesion  ;  but  as  this  is  always  the  nasal  half-tield, 
dud  peripheral  reduction  may  not  seem  so  great  as  in  the  larger  tem- 
poral haU-fit'ld  of  the  other  eye.  The  reduction  has  been  supposed 
to  be  due  to  the  lesion  being  in  the  optic  radiation  near  the  thaliimus 
(ITilbmnd),  but  it  may  be  absent  even  iu  disease  of  the  occipital 
cffcttfl.t     Its  probable  significance  will  be  conaidered  presently. 

Subjective  visual  impressious  are  sometimes  described  ia  the  blind 
Ulrett  of  the  fields,  usually  a  faintly  luminous  fog,  but  oeeasiooally 
iiibofmte.  and  so  definite  as  to  amount  to  visual  halluciuiitioni. 


t^ 


p\i\,  with  a  great  redurtlon  of  r  j  half- 

deitU,  acvmnpinieii  >>y  left  heintplegia  and  rccitrriti;;  luiVxtfietl  con- 
TnUtnn*^  The  lympioiuf  liava  novr  penisted  for  more  than  twelve 
year** 

Colonr  H^miafwpia. — In  ordinary  hemianopfa  the  loss  for  colours 
ponds  to  that  for  whit^.  If,  however,  there  is  a  limiitation  of 
|ki  lialf-fi^^lds  for  whit<%  the  colour-fields  u-re  also  proportionally 
ntoced  in  size.  It  is  a  remarkable  fact  that  there  may  be  hemianopia 
f «r  eoloora  when  there  ia  none  for  white— **  hem iachromatopia.** 
Thnv  is  no  change  in  the  field  for  objects,  but  as  soon  as  the 
tirtioal  line  is  passed,  all  colours  appear  grey.  Several  eases  of  this 
nsarlDible  defect  are  on  record,^  and  it  might  perhaps  be  found 

*  Of  eoimc  tbe  possibility  that  the  acuity  of  \n»inn  mnj  not  have  been  ooraiKl 
^dmm  tlu  Ottiei  of  tk<e  bemianopia  moat  be  borne  in  mind. 

t  M*0*  mm  fif  Curicbmann,  *Cent.  f  Atigeuh./  1879»  p.  181. 

]  flf^^y*™  *  Cent.  f.  Aagf  nbeilk.,*  1881,  p.  471 ;  Samdoho, '  Cent.  f.  med.  Wlv.,* 
ISaU  S»».  47  and  50  j  Eperoiw  •  Arch.  d'Ophth./  1884,  p.  356;  Charpentser.  "  De  la 
Ac-."    •Tb**e   de   P.im,'  1877;    Sw»in«y,   'Trans.  0(^h.  Soc.,' vol.  iii,  p. 
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more  frequeutly  if  tbe  colour-fiMs  were  tested  at  the  Iwjdwide  in 
all  cases  of  cert/bml  diaeivse.  The  dividiDg  line  appears  generallj  to 
paijs  tij rough  the  tixdiioE-pomt.  The  symptom  probably  depeuds 
nil  disease  of  one  part  of  the  occipital  lobe,  and  i;^  proof  of  asef'arate 
centre  for  colour  Tision,  but  the  poditioQ  of  this  centre  ia  not  jet 
known;  Wilbrand  suggests  that  it  ia  in  some  part  of  the  occipital 
oortei  in  front  of  the  apical  region,  and  that  impressions  pass  through 
the  latter  to  rea^jh  the  colour  centre,  since  disease  of  the  apex  causes 
complete  hemianojtia. 

With  the  two  extiepbions  Just  mentioned— the  limitation  of  the 
reiuaiiiing  btlf-fielda,  and  the  iisolated  loss  for  colours  — there  are  do 
known  differruces  in  the  cbaracti^r  of  hemtanopia  that  are  due  lo 
dilferences  iu  the  seat  of  the  dis^ease  iu  the  optic  path  behind  the 
chiiLsma. 

Double  lateral  hemianopia.  if  complete,  necessarily  involv^ea  total 
loss  of  sight.  It  has  been  known  to  result  from  successive  lesions  ia 
the  two  occipital  lobes,  the  hemianopia  left  by  the  first  attack  chang- 
ing to  complete  amaurosis  when  the  second  occurred.*  A  remark* 
able  case  of  complete  colour-blindnesa  with  apopletjtifonn  onset  is  on 
record.  The  acuity  and  fields  of  vision  were  normal.  Some  colour 
vision  was  regained,  but  tbore  was  persistent  blindness  to  red  and  green.f 

Lateral  hemianopia  is  attended  by  no  resultiug  ophthalmoscopic 
cliangesin  the  early  stage.  Alterations  m  the  fnudus  may  co-exist,  in 
consequence  either  of  the  nature  of  the  cerebral  lesion  (as  papillitis 
in  Ciisea  of  tumour)  or  of  associated  morbid  states  (as  albuminuric 
retinitis  in  cerebral  haamorrhage).  After  some  months  or  years,  slight 
atrophic  changes  may  be  visible.  Some  have  thought  that  pallor 
could  bt!  observed  in  the  eorreapondiug  half  of  each  disc.  I  have 
not  myself  been  able  to  recognise  this,  but  have  seen  the  disc  on  the 
side  on  which  the  temporal  half  afield  was  lost  beeome  slightly  paler 
than  the  other.  This  is  explained  by  the  fact  that  the  area  of  field 
lost  is  greater  in  this  eye  than  ifi  the  other,  and  a  correspondingly 
lai^er  number  of  fibres  have  their  function  arrested. 

Lateral  hemianopia  which  has  lasted  for  some  weeks  in  complete 
degree  seldoiu  passes  away  altogether,  atid  may  remain  pennauent 
with  little  dimiuutiou.  Its  ptrsistenee  for  twenty-three  years  has  been 
observed  by  Seguin.J     When  a  complete  hemiauopia  lesseus,  it  may 

185*  Swniizy'g  case  is  cspeciully  impcrtaiit  because  tbere  wili  a  reduction  of  tbe  tipper 
piirt  of  the  tield  fi>r  white,  on  tbe  side  oti  wliiob  g^jIout  vision  was  Josti  which 
BUgfgests  tbat  tbe  centre  for  culoun  U  adjacetit  to  that  pirt  iif  tlie  balf-viaiou  ceutrd 
ia  which  the  upper  qnmiraiit  ia  rt  proaeated.  The  reuauiniug  half- fields  for  colours 
wore  much  ki^senedj  and  U  appears  from  tbe  chart  that  there  was  a  slight  limltatioia 
in  that  for  white. 

•  Cases  reconied  by  Nothimgel  (•Topist-bf  D\ng.  dea  Gebirukr,/  p,  33y)j  Ciilmeil 
(*  HuL  do  Cerv.,'  vol.  ii.  p.  411;  j  N.  Muore  ('Si.  Bartb.  Uonji,  Rep  ,*  vol.  xv,  187^J; 
Chvostek  (*  Oeat.  Zoitachrift*  and  ^  Vtrchos^'s  JahresbV  1872,  vul.  ii,  p.  49). 

t  Steffeii,  *Arch,  f.  Opbth,/  xxvji»  1881.  _ 

{  *  Journal  of  Nervuus  and  Mental  DiBea»ei/  Jan^  1886 


OPTIC   NERVE, 


do  00  from  the  medial  region  towards  the  pertpberj,  so  as  to  leave  a 
•Tminrirical  peripheral  loss,  as  in  Fig.  81 ,  or  else  from  a^iove  or  below, 
10  fts  to  IdaTe  a  quadrantic  defect.  Karely,  however,  it  clears  from 
tlit  periphery,  so  as  to  leave  symmetrical  scotomata,  haviug  one 
cstroniitj  iu  the  central  regioD.* 

Hemianopia  may  remain  for  a  long  tiaie  annoticed  by  the  patient, 
or  if  be  detects  a  change  in  fission  be  is  apt  to  thiBk  that  there  is  a 
)om  of  sight  of  one  eye.  The  loss  is  especiully  apt  to  escape  mi t ice 
nhmk  a  constdeiahle  are^  aroimd  the  fixing  poiut  is  spared,  and  central 
fitioo  is  thus  but  little  aftected.  In  one  ease  ihe  loss  was  only  dis- 
Mfered  when  it  was  noticed  by  the  nurse  that  the  j^tient  at  dinner 
never  ate  his  potatoes,  which  weie  always  placed  on  one  side  of  the 
idata.  Hemtanopic  patients,  in  cirLumstanoeH  which  require  a  wide 
nage  of  rision,  often  carry  the  head  tunieil  a  little  towards  the  blind 
lide,  so  as  to  bring  objects  opposite  tht-m  nearer  the  centre  of  the 
remaining  portion  of  the  field.  The  lo8«  sometimeB  leads  to  accidents, 
flipeidallj  in  those  who  are  unawiire  of  their  defect. 

Lateral  bemianopia  is  frequently  associated  with  other  symptoms 
rf  an  organic  lesion  of  the  brain.  Of  these,  hemiplegia,  transient  or 
pennanent,  is  the  most  common^  ami  is  present  in  at  least  half  the 
otfeaf  The  loss  of  power  ii  always  on  the  side  of  the  blindiiehs 
Then  the  two  are  the  rtsult  of  a  single  lesion  ;  the  patient  is  unable 
to  eeo  towards  the  side  that  be  is  unable  to  move*  KemiauBesthesia 
11  also  an  occa!»ioiial  coniplieation,  and  speech -defects  are  sometimes 
flu-t  with  in  riijht-sided  eases.  The  sii;nificance  of  these  associations 
will  be  described  in  the  chaj^ter  on  '*  Cerebral  Localisation," 

As  a  Irant^ient  symptom,  present  only  during  the  early  stage  of 
the  disease,  hemianopia  often  oeeurs  in  i^evere  lesions  of  one  cerebrril 
bemrsphere.  especially  in  cerebral  haemorrhage.  If  the  observer*8 
fogcr  18  suddenly  brought  near  the  eye  of  the  patient,  first  from 
ooe  aide  and  then  from  tlie  other,  it  will  be  foimd  that  thvre  is  a 
ivflex  contraction  of  the  orbicularis  when  the  finger  approaches  from 
tbe  sound  side,  and  none  when  it  is  cm  the  Bide  of  the  hemiplegia. 
This  seem*  to  show  a  henilanopii"  defect,  as  part  of  the  initiiti  general 
iBterference  with  the  functions  of  the  affected  hemisphere,  although, 
when  the  patient  has  so  lar  recovered  as  to  |  ennit  an  examination  of 
tbe  fieldj  no  defect  can  be  discovered,  and  the  diO'erence  in  reflex 
ftction  no  longer  exists. 

Transient  functional  hemianopia  ie  common  as  a  part  of  the  pheno- 
mena of  migraine;  and,  like  other  manifestalions  of  that  diseasCt 
iomeiimes  occurs  as  an  isolated  syniptoin,  ajjart  from  headache.     It 

•  8m  a  cau«  recorded  by  l-anj^  «nd  Fitz^eiiild,  'Trun*.  Opb,  i^oc./  vol.  ii,  p.  231, 
«Wta  fcflCTcnecft  to  other  rasua  will  be  found. 

-f  Tfie  proportion  of  published  cntes  ii  one  third  (59  of  154  cnses  collected  bj 
WQbrvtid),  bot  thii  cerUinly  imdcr.rcprf  sent*  the  (kroportion*  The  mere  thorough 
«na»iuatiofi  of  ciises  cow  niudc  revenlfl  hemifiriopia  in  bo  fniiny  cagea  rf  tieinipIe^iA 
Ifcallt*  pvcMTice  doei  not  had  to  the  publlcjition  of  the  cftse  mileiA  this  b  completed 
If  WM  maU/pfyft  mad  it  ia  *till  prolmbty  ondiscuvercil  in  many  cases  in  TH'liich  it  exinu. 
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in  remarkable  tliat  hemlanopia  ybtj  ecldom  occurs  as  pnrt  of  the 
functioQal  disturbauce  of  hysteria,  in  Tvliicii  another  form  of  sight- 
defect,  presentlj  to  be  mentioned,  is  so  citmuiou,  Cusesof  bvsterical 
hemiaiiopia  are  on  record,*  but  of  a  large  number  of  cases  of  hemi* 
anopia  that  have  come  under  mj  observatioa,  one  onlj  matf  have  been 
of  hysterical  origin. 

Oblique  or  horizontal  hemiiLHopia  is  8<^Mom  met  with,  and  needs 
further  study.  It  has  been  meDtioaed  ihat  the  divicHog  libe  in  lateral 
heraiaiiopia  may  bave  an  inclination  to  one  side  above  and  to  the 
op|JOsjte  side  below,  apparently  iu  consequence  of  an  individual  pecu- 
liarity in  the  decussation.  It  is  conceivable  that  a  similar  deviation 
may  sometimes  give  rise  to  a  hemianopia  wbich  may  fairly  be  termed 
oblique.  Hemianopia  in  which  the  dividing  line  is  horizontal,  and 
an  upficr  or  lower  half  is  blind,  is  very  rarcf  It  may  be  simulated 
by  a  Bymnietricad  lesion  of  the  optic  nerves,  or  may  be  a  compound  of  fl 
double  partial  hemianopia,  in  which  the  two  lower  quadrants  are  lost.  " 
In  the  same  way  a  loss  of  the  lower  quadrant  an  the  one  side,  and 
the  upper  quad  mut  on  the  otLer  si de,  jnaj  conceivably  he  produced 
(Wilbiaud), 

Importance  has  been  attached  to  the  difference,  already  alluded 
to,  between  cases  io  which  the  blind  half-fields  afjpear  to  the  sufferer 
merely  vacant,  or  distinctly  black,  i.  e,  whether  there  is  or  is  not  a 
sense  of  entire  absence  of  light  in  them,  It  probably  depends  on  the 
state  of  the  visual  centres  in  the  icrebral  cortex,  especially  on  the 
higher  centre.  lu  the  case  of  temporal  hemianopia,  showu  in  Fig,  ?8» 
the  patient*  a  medical  practitioner,  described  the  blind  halves  aa 
appearing^  not  black,  but  like  a  fog;  nevertheless  he  could  not  even 
discern  a  light  in  them, 

A  third  form  of  si^ht-defect  from  brain  dfsetise  is  what  is  termed 


Fi0,  B3. — Concentric  reduction  of  fieldtof  vUion,  gn^uti^r  ^uitli  consider- 
able amblycpift)  in  the  left  eye,  aecompDiiied  by  left  hcmiatm>«tlie«ia 
and  ilight  hemiplegia;  sudden  ontet.  The  jmtient  wai  a  woman 
alxty  yeam  of  age. 

•  Bonnefoy  ("TroubL  de  la  Viiioa  de  rhyit^ne,"  'Tlifeae  de  Puns,'  1S74)  records 
■oiutf  caaes  observed  at  tbe  Sttlpfitri^re*  Dr.  Jamea  Andcraoii  (*  Oplith.  Ilev.^*  Aug, 
1385)  Las  recorded  a  case  in  wbicb,  along  with  undoubted  syiupLoms  of  hysteria, 
there  was  complete  blindness  of  the  lower  halves  of  the  flelda,  with  coutnctlon 
abo>'e  and  to  the  inner  side. 

t  A  ewe  i*f  loss  of  the  lower  batf  of  each  field  U  recorded  by  Anderson,  'lf«d. 
Timts  and  Q»*a«tt«,'  1885,  No.  1812. 
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Fia.  84*— Coti centric  re«trict>oii  of 
the  fleM  of  the  left  eye  (accom- 
panied by  ftinblyopia)  in  a  wom&n 
Mffed  fifty.* 


«rMM<2  amblyopia  (see  p.  22).  Tht^re  is  dltmiegs  of  sigLt  of  the 
eye  opposite  to  the  cerebral  lefiion,  aud  exaujination  of  the  field 
shows  tbis  to  be  cod  cent  rically  rt^duced  iu  size,  iu  varying  degree  in 
different  cases.  Soxnetiiues  it  is  reduced  to  a  small  area,  extending 
only  just  beyond  the  blind  spot,  about  20^*  around  the  fiiing-point. 
The  colour-fields  are  also  reduced,  and  disappear  altogether  when  tho 
diminutioQ  for  wLite  is  considerable.  The  patient  does  not  complain 
of  the  sight  of  the  other  eye,  but  if 
it  i<  tested  tbere  is  found  to  be  a 
reduction  in  this  field  also,  similar, 
but  much  slighter  in  degree,  and 
nefer  ioTolring  entire  loss  of  tbe 
colour-fields,  even  of  that  for  red* 

This  form  of  sight  def6c;t  is  similar 
to  that  which  often  occurs  in  hysteria 
in  association  with  hemianoBstheaia. 
Fiathological  evidence  of  the  seat  of 
morbid  process  is  meagre,  but  is  suffi- 
cient  to  make  it  highly  probable  that 
tbe  symptom  depends  ou  disease  of 
tbe  cortex  of  the  lower  and  hinder  part  of  the  parietal  lobe,  the  supra- 
marginal  and  angular  convolutions.  In  the  few  fatal  cases  with  this 
losa,  the  disease  has  involved  this  region  (see  p.  22)  ;  while  the  sym- 
ptom is  not  caused  by  disease  of  the  occipital  lobe,  or  of  the  temporal 
1obe«  or  of  the  superior  parietal  lobule,  or  of  the  uscending  parietal. 
The  facts  of  disease  make  it  probable,  moreover,  (1)  that  the  eye  of  the 
same  side  must  be  represented  in  slight  degree  in  tbts  centre  as  well  as 
the  opposite  eye  in  chief  degree;  (2)  that  partial  disease  lowers  thefunc* 
tion  of  tbe  centre  as  a  whole,  and  does  not  cause  a  partial  loss  of  one 
part  of  the  field;  and  (3)  that  tbe  centre  in  the  opposiie  hemisphere 
can  supplement*  to  a  considerable  degree,  that  which  is  destroyed, 
since  the  affection  of  vision  usually  lessens  after  a  time.  Complete 
destruction  of  this  centre  does  not  cause  complete  loss  of  sight  of 
the  opposite  eye;  some  vision  and  a  small  field  remain,  ai^d  these 
must  be  due  to  the  representation  of  this  eye  in  tbe  other  hemisphere, 
f.  €.  in  the  hemisphere  on  the  same  side  as  the  eye  concerned.  But 
disease  of  this  region  seWom  is  complete,  because  the  blood-supply  to 
it  is  usuuUy  shared  by  both  the  middle  cerebral  and  the  posterior 
cerebraL  Thus  each  higher  visual  centre  must  be  connected  with  both 
occipital  lobes ;  the  connection  with  that  of  the  opposite  hemisphere 
most  be  bj  the  fibres  of  the  corpus  calloaum, 

*  Tbe  ngbt  eye  bad  been  remoTrd  msny  yenrs  before;  the  fiffectloiiof  vition  wmt 
ittended  by  left  lipmiftnintbefliti,  duloegft  of  all  the  other  »pt  cimI  fcates  on  the  left 
tide,  and  levere  bead  ache.  Ihere  waf  no  lyinptom  supg*  itive  of  hysteria.  BypbilU 
mm  probable.  The  ivniptomt  developed  gmdualjy^  and  iticreawd  until  iodide  of 
potaariiitt  waa  given,  when  they  became  arretted,  and  tbey  had  diitinctly  leMctieil 
wium  tb«  palieot  ceased  to  attend  tbe  botpitaL 
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In  the  tbeory  here  advanced  to  accotint  for  crossed  fttnbljopia 
may  find  an  explmatioD  of  the  concentric  restriction  of  the  remamin| 
Half- fields,  often  met  with  in  bemianopia.  If  disease  of  the  occipital 
lobe,  causing  half-blimdnesi^  extends  forward  to  the  higher  tisueI 


^iSfiL 


Fl&.  85.— Concentric  reduction  of  flel4t«  ^«iiter  in  the  right*  acoom* 
panying'  right  heratpleplft  and  liembusTaatliesia  (complete).  The  oniet 
wa4  pri ceiled  by  lieadMcbe  and  accompanied  bj  vonvulaion.  TKe 
putient  wan  »  yonn^jr  wouiari,  probably  tbe  subject  of  lyphilitic  vaMrtilnr 
difteuae.  The  conilitlmi  of  rbe  paralysed  limbs  wm  ebnr&titeriBitc  of 
MM  organic  leaiou.     The  ^Ms  werii  taken  lix  weeks  after  tbe  onset. 


c»MJtre,  in  proportion  to  the  damage  to  the  latter  the  remain ing  b&lf> 
fields  will  he  couueiitncallj  reduced^  while  if  the  higher  cenire  k  oom- 
pletely  destroyed,  the  half -field  of  the  opposite  eye  will  be  reduced  to 
very  narrow  diraenaions,  vision  being  subserved  only  by  the  other 
hemisphere.  It  is  possible  that  a  lesion  of  the  white  substance 
beneath  this  region  may  have  a  similar  t^ffeet.  We  need  more  facts 
before  any  confident  opinion  can  be  eipressed  regarding  the  cause  or 
causes  of  this  concentric  contraction,  but  the  hypothesis  here  advanced 
is  supported  by  the  fact  that  the  rednction  of  the  half-field  is  often 
much  less  in  the  eye  on  the  side  of  the  lesion  than  in  the  other  eye, 
just  as  is  the  contraction  of  the  whole  field  when  the  higher  visual 
centre  is  alone  diseased.  In  the  cases  of  hemianopia  that  I  have  seen, 
in  which  the  fields  were  narrowed  without  p«  rtiiheral  disease  of  the 
nerve,  and  in  which  there  were  other  localising  symptoms,  these 
pointed  to  disease  of  the  cortex.  Thus>  in  tbe  case  shown  in  Fig* 
82,  hemiplegia  was  asariciated  with  the  hemianopia,  and  was  accom- 
panied by  convulsions  in  the  paralysed  limbs,  commencing  locally,  and 
recuning  during  many  years— a  sure  sign,  of  a  cortical  lesion.  Th^re 
are  few  recorded  patbologiial  observations  bearing  on  the  point,  but 
those  that  exist  confirm  the  view  here  expressed. • 


•  Tb\ii,  in  n  case  of  right  bemianopia  recorded  by  Forster  (Graefp  n.  Smnnlscli^i 
'  Handbncb/  Bd*  vii,  p.  Ii8),  in  wln*^h  ti»e  peripberftl  limitation  wa«  moderate  in 
degree,  tbe  lesion  in^Milv©!  tbe  cmidftte  nnd  Ictiticular  nuclei,  and  al«o  the  cortei  In  a 
small  region  in  tbe  anterior  part  of  tbe  oC{;ipit4il  lobe  ntid  posterior  part  of  thi? 
nnfular  gyrus.  In  anoiber  case  recorded  by  Hoscb  ('  Klin.  Monatsbi  |.  An^enkr  / 
1878,  p.  281),  in  whicb  tbe  limitation  was  coitsiderabk%  a  leai-ti  in  tbe  occipital  lob« 
extended  from  the  Qcigbbourhood  of  tbe  internal  capsule  up  to  tbe  grey  subatenoo. 
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Mind*blindnfiw, — The  liiet  form  of  ▼isoal  defect  ii  the  singular 
oondittoii  cftlled  "  mind-blindDeBs,"  which  has  been  already  briefly 
flWBlioned.  The  term  was  giren  by  Mutik  to  a  condition  which  he 
produced  in  dog«  bj  extirpating  parts  of  the  occipital  lobes  The 
msimAlSi  while  apparcntlj  able  to  see,  failed  to  re  cognise  the  nature  of 
ohji^cta.  such  as  food  placed  bi*fore  them,  or  to  know  persons  with 
wbom  tbej  bad  previously  been  familiar.  A  similar  conditiiin  has 
%ieea  obaerred  in  a  few  cjises  of  brain  disease.  Without  «ither  mental 
deCMt  there  baa  seemed  to  be  an  entire  loss  of  visual  memory  ;  familiar 
places  ftnd  faces  seemed  strange  and  ud familiar,  and  even  the  nature 
of  familiar  objects  was  not  recognised.*  The  loss  necessarily  includes 
tlukt  of  Tifual  word>symbols. 

The  slnicturva  tliat  subserve  the  functions  lost  in  mind-Llinilnesa 
mrB  oeitainlj  separate  from  those  of  the  half*visiou  centres,  since 
beitti&tiopia  from  disease  of  the  cortex  does  not  tiecessarily  involve 
lliifl  flpeciAl  loss.  The  centres  concerned  are  probably  in  front  of  the 
hiiif-risioii  rc^ou»  either  in  the  anterior  part  of  the  occipital  iobes  or 
in  tbe  poeterior  part  of  the  parietal  lobea.  Tbe  latter  is  more  pro- 
tttble  (see  p.  22).  The  recogtvition  of  visual  word-symbols  is  aub- 
•enred  by  structures  in  this  region  in  the  left  hemisphere,  and  the  loss 
of  ihiB  function  may,  as  we  have  seen,  be  regarded  as  partial  mind* 
Uindnesa,  We  do  not  know  whether  complete  mind-blindtiess  can 
be  produced  by  a  lesion  in  one  hemispheres  or  whether  disease  of  both 
bemispheres  is  necessary  for  the  produt;tioii  of  the  synvptom.  Its 
exd^me  rarity  is  in  favour  of  a  bilateral  caiiae,  and  expi'rimeots  on 
laimals  suggest  tbe  same  conclui^ion.  When  the  condition  results  from 
diMaad  of  one  hemisphere  (aa  in  the  case  figured  on  p.  23)  it  is  probably 
tcUMiient.  If^  however,  there  is  a  congenital  defect  or  a  previous 
\mo>n  in  the  higher  visual  region  of  one  bemispherer  disease  limited  to 
the  other  hemisphere  might  give  rise  to  permanent  mind-bliuduess. 

Although  bemianopia  dixs  not  involve  mind- blindness,  the  two 
bTinptoms  have  been  associated.  In  one  case  described  by  Wilbrand, 
tueoiuplete  left  hemianopia  was  associated  with  a  slight  defect  in  the 
l^^wer  parts  of  the  right  half-fields»  suggestive  of  a  lesion  in  each 
krmispbere.  Another  case  is  recorded  by  B^rnheim,  and  is  remark- 
nble  since  considerable  and  persistent  miBd-bliurlness  (including 
word-bliudness)  accompanied  left  hemiauo|iia  in  a  left-handed  man.f 

hi  ibit  tmw^t  boirever,  there  were  retinal  changei.  In  a  caae  recorded  by  Wernicke 
of  nirbt  bemiHtiopU  aud  peripheral  HmUation  of  the  fields,  the  leaion  fif  the 
pcctpitikl  Cfirt#x  etieudcd  to  the  posterior  part  of  the  angaUr  gjnu  {*  Ofhimkr,/ 
Bd.  in  f>.  190).  Ou  the  other  hand.  In  a  case  of  diaoasc  ot  the  white  subitance 
fteorded  by  Weatphal  ('  Charlt^-Anoalen/  Bd.  vi)  without  contraction  of  tbe  fie)d 
tlitccctei  appeared  normal.  A  cortical  lesion  did  not  extend  beyoad  the  liniiti  of 
tint  oeetpital  lobc^  in  caifa  without  couccutri.c  Uinitatioa  recorded  bj  Curftihmann 
{*CmV  f.  Augenh./  1879,  p,  181). 

•  Wilbrand  ('  Die  Seelenblindheit.'  1B87)  hai  analjsed  at  greftt  length  tbe  rela- 
ibtM  of  tfaii  i^mptouQ  to  other  mental  proceaaei, 

t  Bernheim,  *  Eevua  de  Med.,'  1SS5,  p.  62a.     This  case  is  conaifstent  with  th« 
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In  coimectioii  with  tin?  iDterferonce  with  the  higher  Tiflaal  fu5c 
lionB  of  the  br^iin,  it  may  be  noted  that  the  area  of  the  cortex,  whicl 
Ib  apparently  related  to  these  functions,  is  rerj  extensive.  In  nd 
part  of  the  brain  ia  the  difference  greater  between  the  brain  of  thflr ' 
uionkt'y  and  that  of  man  than  in  the  region  of  the  angnlar  gyrus  (in 
its  wider  sense,  see  p.  5).  Tbis  region  in  man  exceeds  in  sixe  the 
whole  brain  of  the  monkey.  ^— ^^™ 

DiAQNOflis — Impairment  of  sight  in  one  eve  wilhotit  any  affectioS 

uf  the  other,  and  with  loss  of  action  of  the  pupil,  means  disease  of 
one  optic  nerve.  A  central  scotoma  generally  nieaos  disease  of  the 
fibres  of  the  nerve  wbicb,  at  the  back  of  the  orbit,  occupy  the  middle 
of  the  trunlf.  Peniiheml  limitation  of  the  fit'ld  may  be  due  to  damage 
to  the  peripheral  layer  of  the  nerve;  it  riiav  probably  also  he  the 
resnlt  of  a  slight  degree  of  damage  to  all  tbe  fibres  of  tbe  nerve,  whicb 
prodncee  most  impairment  in  the  periphery  of  the  retina,  where  vision 
is  normally  dull,  an^l  is  eitinguiBhed  first  by  a  general  reduction  of 
function,  A  sectonal  defect  in  one  eye  only  means  damage  to  the 
nerve,  considerable  in  dej^ree,  but  partial  in  eitent.  Amblyopia  with 
concentric  reduction  of  the  field,  considerable  in  one  eye  and  slight  in 
the  other,  may  be  doe  to  atrophy  or  to  disease  of  tbe  bi^^her  visual 
centre  in  one  hemisphere  Id  the  first  the  ophthalmoscope  reveali 
the  signs  of  atrophy,  and  the  action  of  the  pupil  is  lessened;  in  the 
second  the  aspect  of  the  nerve  is  norma!,  the  pupil  contracts  perfectly 
under  tbe  infiuence  of  light,  and  the  onset  is  either  sudden  or 
attended  with  other  indiciitions  of  an  organic  cerebral  lesion.  In 
finetional  (hysterical)  ambl vopia  the  symptoms  are  the  same  as  in 
disease  of  the  higher  visual  centre,  and  the  diagnosis  depends  on 
other  indications  of  organic  or  functional  disease  respectively.  In  the 
rare  cases  of  functional  disease  in  which  sight  is  affected  in  one  eye 
only,  the  perfect  action  of  the  pupil  effectually  distinguishes  the  con- 
dition from  organic  disease  of  the  nerve.  Total  loss  of  sight  of  both 
eyes  may  be  dne  to  chronic  atrophy,  to  damage  to  the  cbiasma,  or  to 
disease  of  both  tracts  or  both  hemispheres.  In  all  cases  the  mode  of 
develoi>ment  of  the  symptoms  aids  the  diagnostB,  the  fiymptoms  being 
at  first  partial  ;  and  their  character  indicates  clearly  the  posit iou 
of  their  cause.  It  is  Mnnecessary  to  describe  in  detail  the  significance 
of  the  various  combinations  of  symptoms  which  sometimes  occur  m 
the  progress  from  partial  loss  to  total  blindness,  since  the  diagnosis 
iuvolves  only  an  application  of  the  facts  already  given  in  the  account 
of  the  Byiii|jtoms. 

Temporal  hemianopia  indicates  disease  of  Ihe  chiasma.  The  combi- 
nation of  complete  blindness  in  one  eye,  and  a  loss  of  the  temporal 
half-field  in  the  other,  geuerally  moans  disease  of  the  chiasma  ex- 

ftoggotiion  given  in  the  text  tbtt  unilaterml  ditMse  only  CMUiei  }>erBUtet)t  mind- 
blindness  wheu  there  U  a  defect  in  tbe  oppofltte  b em i sphere,  for  left-hKndeJneit  b 
oftcu  the  reiuU  of  nn  etirlj  Ie«iort  or  cong^euitwl  defect  of  the  left  Ueiouplicre, 
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log  U^  the  outer  fibres  or  nerve,  and  often  to  tbe  optio  tribct,  on 

» iide  on  wLich  the  blindness  is  complete. 

The  diagnosis  of  tbe  seat  and  nature  of  the  cauae  of  lateral  bemi* 
inopiA  depends  on  tbe  mode  of  onset  and  tbe  asBodationsof  the  sjni- 
pWu ;  it  18  a  question  of  cerebral  diagnosis,  and  will  be  considered  in 
tbu  chapter  on  **  Localisation*"  Besides  tbe  characters  alreadj 
dt«mbed,  a  distioction  between  disease  of  the  tract,  and  of  tbe  intra- 
(cFebral  path  and  eentrt^s,  has  beou  found  in  tbe  action  of  tbe  pupil 
when  light  falls  some  distance  to  one  side  of  the  macula,  called  bj 
Wernicke  the  **  bemiopic  pupil-reaction."*  When  the  light  is  thrown 
OQ  to  the  blind  half  of  tbe  retina  the  pupil  contracts,  as  much  as  if 
thd  light  is  thrown  on  the  seeing  half,  if  tbe  disease  is  in  tbe  hemi- 
iphers.  but  does  not  contract  if  tbe  disease  is  in  the  tract,  because 
tbd  path  to  the  corpora  quadrigemina  is  then  interrupted.  Tbe  test 
if  of  ralue,  although  much  care  is  required  in  its  employment,  and^ 
with  small  pupils,  the  effect  maj  be  difficult  to  discern^  and  a  negatiTO 
r«inlt  b  often  misledding. 

PftOOHosis. — Tbe  prognosis  depends  on  the  nature  of  tbe  lesion 
dosing  the  symptoms.  As  a  general  rule  it  is  not  good.  Consider- 
lUe  defect  of  sight,  due  to  a  lesion  of  the  path  or  centres,  seldom 
ptoet  away  entirely.  Hemianopia  is  especially  persistent,  and  often 
presents  Tery  slight  improYemoDt  even  when  tbe  lesion  has  been 
sUtionary  for  years. 

TaEJLTMKBTT.— Tbe  treatmout  depends  on  the  nature  of  tbe  morbid 
pioceas  caudng  the  syniptotna»  and  this  is  described  in  detail  in  the 
looonni  of  the  seyeral  diseases* 


PuHcnoiTAi*  Amblyopia,  and  Amaxteosis* — Toxic  Amauri>m.^ 
Bilateral  loss  of  sight,  usually  complete  in  degree  and  extent,  but  brief 
m  duration,  is  an  occasional  result  of  certain  toxic  blood- states.  It  ii 
especially  common  as  a  consequence  of  ureemia.  Tbe  loss  of  sight 
comea  on  suddenly  ;  sometimes  the  patient  wakes  up  blind.  The 
iipils  areconimonly  dilated  ;  ibey  may  or  may  not  act  to  light.  Other 
umic  symptoms,  such  as  convulsions,  usually  accompany  tbe  amau* 
lOfit.  Bight  returns  when  tbe  state  of  tbe  blood  is  improved  by  treat- 
tSieni*  There  are  no  ophthalmoscopic  changes  related  to  tbe  amau- 
rocifl,  but  albuminuric  retinitis  often  coincides  with  it.  A  similar 
Ekmaorosis  has  been  mot  with  in  cases  of  lead-poisoniDg.  In  poisoning 
by  quinine,  and  in  the  acute  aneemia  that  results  from  loss  of  blood, 
^ht  ia  sometimes  lost*  but  changes  in  tbe  retina  are  commonly  met 
ith«  although  it  is  not  certain  that  these  changes  are  the  cause  of  tbe 
Bectioa   of   vision.     The  ?ariations  in  the  action  of  tbe  pupil  in 

•  Indicated  by  v.  Qraefe,  and  described  by  Wilbrmd,  *  Ueber  Hemianoptie,*  Ber- 
D,  1881,  p,  89;  Wernicke,  *  ForUcb.  cfer  Med.,*  1883  ;  and  Seguin, '  Jocm.  Nerr, 
I  XioUl  DiaMiet,*  1SS7,  who  ob»ervei  tbe  pupil  by  light  reflected  very  obliquely 
a  plane  mirror,  while  Uirowiiig^  in  tbe  brigbt  ligbt  witb  ati  opbthnlmoBcope 
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differBut  cases  of  uiTBrnic  amaurosis  s^em  to  sLow  tluit  the 
elements^  on  which  the  Wooil- state  acts,  are  tiot  always  tbe  same. 
Kervc-oells  are  more  susceptible  to  arrest  of  function  than  uerre- 
fibres,  and  therefore  we  must  assume  that  when  the  action  of  the 
pupil  ia  preserved,  the  poison  acta  on  the  cerebral  Tisual  centres ;  and 
that  when  the  action  of  the  pupil  ia  lost,  the  retina  itself  is  reDdered 
insensitive,  either  alone  or  together  witU  the  cerebral  centres.  If  the 
amaurofiis  ia  soLiietimes  of  retinal  origin  it  must  be  due  to  a  direct 
action  on  tbe  nerve -elements,  because  the  absence  of  iiny  cbange  in 
retinal  vessels  during  the  loss  of  sight  is  well  established- 

MigTaiuous  Memianopia  lias  been  already  mentioned,  and  will 
described  more  lull/  in  the  act-ount  of  migraine. 

Eefl^  Amblyopia* — Vision  is  sonjetimeg  impaired  in  one  eye  or  both 
by  irritation  of  other  nerves,  especially  by  that  of  the  fifths  There  is 
often  a  concentric  coo  traction  of  the  field  of  vision,  but  Bi^ldom  com- 
plete loss  of  aigbt.  Vision  is  most  affected  on  tbe  aide  of  tiie  fifth 
nerve  irritated,  aud  tbe  interference  is  sometimes  confined  to  this 
eye.  Tbe  stimulus  may  be  the  pain  of  neuralgia  or  an  irritation 
of  tbe  nerve  by  organic  disease  or  injury ;  frequently  it  is  due  to  a 
carious  tooth.  Tbe  tuolh  is  generally  a  molar,  although  it  has  been 
■fancied  that  a  r*  cognition  of  th  s  pathological  connection  underlies 
the  popular  n:ime  of  **  eye-teetb  ''  for  tbe  caninea.  The  branch 
irritated  has  been  generally  in  the  second  or  first  division  of  the  fifth 
nerve;  sometimes  it  bas  been  a  braiich  of  tbe  eyeball  itself,  as  whei> 
amblyopia  accompanies  the  pbotopbolaa  of  corneal  or  conjunctival 
inflammation.  Tbe  affection  of  sight  generally  subsides  when  tbe 
iiTitation  of  tbe  nerve  is  removed.  It  dors  not  depend  on  any  visible 
change  in  the  retina,  although  vascular  dilatation  has  been  seen  in 
§ome  cases.  Its  mccbauism  is  uucL-rtaiu,  but  tbe  uio^t  prubable 
explanation  is  that  an  inhibitory  influence  is  exerted  on  tbe  nerve* 
cells  of  tbe  retina  or  on  tbe  visual  centres  in  the  braio.^  At  ik» 
same  time  it  must  be  remembered  that  a  similar  irriialion  haa  been 
known  to  set  up  an  actual  inSamnniiion  in  tbe  eyeball.  Cases  have 
been  recorded  in  which  hniaurosia  wa**  supposed  to  be  due  to  the 
irritation  of  intestinal  worms,  but  more  cannot  be  said  than  that  thia 
is  a  possible  but  certainly  very  rare  cause* 

Bytierical  AmMyopia,—The  cbaractera  of  tbe  loss  of  sight  that 
occurs  in  hysteiiciil  beUiianeestbesia  have  been  already  nientioned,  and 
will  be  again  considered  in  connection  with  the  other  symptoms  of 
this  disease.  The  loss  of  sight  is  scarcely  ever  complete,  and  when  it 
is  considerable  in  the  eye  on  tbe  aniestbetic  side,  it  is  U8uaily  distinct, 
in  slighter  degree,  in  the  otber  eye.  In  rtire  cases  the  loss  does  not 
eouform  to  this  type.  Thus  I  have  met  with  abi^olute  loss  of  sight 
m  one  eye  without  any  affection  of  the  otber,  and  a  curious  case  of 

^  Coinpnro  tbe  en n  ineQtiaQed  on  p.  107,  in  which  [mn  in  one  ejo  iiceonipftnitid 
risujil  diiturbvQce  si  th<3  lurik  of  fits  due  (o  m  tumour  of  the  oppottte  oerehtal 
belli  tipbere. 


l^ioxTnnal  f^ompI^fe  bliDdneeflt  associated  with  abdyctor  palaj  of 
tbi  larjDX — both  certainly  "  functloual " — U  mentioDed  in  the  chapter 
on  Hjsteria. 

Ambljopia,  such  aa  U  met  with  in  hysterm,  aome times  ooeurs  aa  an 
iiokted  sjrinptom.     Although  usual ly  traesieDt,  it  ia  sometimea  of 

ETfiy  Jon  IT  dunition,  aod    nmv  perlaaps  he  pennauent — perpetuated 
hj  ebanges  in    nutrition   which   increase   to   changes   in  strncture. 
i  mid»3!e-n(^ed  lady  who  hud  suffered  from   various   symptoma   of 
functional  derangement  of  tbe  nervous  system,  cardiac  irregularity, 
taio-motor   sweliitig  of   the  hands,  Ac,  complained  of  dioiness  of 
t]^H  of  the  right  eye.     Acuity  of  vision  wus  greatly  reduced,  and  the 
field  WAB  contiacted  to  a  gmall  area  around  the  fixing*point.     The 
funJuB  and  the  action  of  the  pupil  were  ]iorfei:tly  normal.     At  no  time 
waj  there  any  otht-r  sensury  lose,  or  riny  otb^r  Bymptom  to  Bupg<»st 
»tt  organic  cerebral  le^iion.     Tbe  j^atient  wan  seen  occiiiionally  during 
twojeard«and  in  that  time  the  condition  of  vision  and  of  the  eye 
nsaiQed  nnchanged.     S^jmetimes  amaurosis,  coming  on  under  condi- 
tknta  suggestive  of  functional  disturlance,  goes  on  to  optic  nerve 
i^itlXJphj.     A  lady  was  always  peculiarly  sensitive  to  thunderstorms, 
^Ulhough  not  specially  alarmed  at  them ;  and  she  eotild  always  fore- 
^BlU  a  coming  storm  with  remarkahle  accuracy.     During  one  severe 
^Bllonn   she    became   suddenly  blind.     There  was  no    auspicion  of*  a 
^  ligblDing-stroke.    Vision  never  returned.     I  only  saw  her  years  after 
HxB  o&sei,  and  there  was  then  simple  but  complete  atrophy  of  the 
oplac  tijerves.     Such  a  case  may  remind  us  of  Charcot's  patient  with 
Kytterical  paraplegia,  who  recovered,  but  relapsed  unrler  a  mental 
•hoek,  and  the  paraplegia  became  perpetuated  as  Literal  sclerosis  of 
the  spinal  cord,  found  after  death. 

It  ia  probable  that  the  seat  of  the  morbid  process  in  functional 
iiti^lf opii^  and  amaurosis  ia  the  coi-tex  of  tlie  brain.*  Tbe  hypothesis 
of  ft  liigher  visual  centre  in  each  hemisphere  enables  us  to  understand 
te  leat  more  readily  than  does  the  theory  that  the  half-vision  region 
e9iistaiut<a  tbe  highest  visual  centre.  Crossed  amMyopia,  on  the 
er  theory*  involves  the  asiiumption  that  there  is  a  combined 
I  disturbance  of  both  bemisphercB,  while  all  the  associated 
iploms  point  to  the  disinrbauce  of  one  hemisphere  only.  The 
ire  af  tbe  chancre  is  a  matter  of  speculation.  Arrest  of  function 
tbe  Derre^cells  is  indicated  by  the  symptoms,  and  it  seems  more 
ifiAble  to  rt^gard  this  arrest  as  a  primary  inhiMtion  than,  hj 
g  THSO-motor  spasm,  to  in%H>ke  a  demngeuient  of  other 
Mrte-eells  in  th«  vuso-motor  centres.  tJuth  a  theory  only  explains 
tlie  condition  by  throwing  the  difficulty  further  back  into  theobscuritj 


•  Fri««Ucy  Smith  (*Opliili,  Rt^r..'  \v,  139)  urges  that  it  Li  retinal.  Certainly 
mxhir  Hypotheiis  ezplnitia  it.  When  slighter  cotitraciion  of  tb«  other  field  co- 
niiiSf  tlie  oentnl  theory  best  ezplaini  It,  Puasiljty  both  cortex  ^nd  retina  have 
M«Bi  fftUlMlogieal  ituceptl  bill  ties  in  comnion,  as  Imve  other  ccutml  find  pc:iri|iUeraJ 
Bot  tbe  puplUuctioti  sliouUl  dciidc.     ile  dc)c-«  not  iiieiitioti  tliii. 
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of  the  sjmpatlietic.  Tbe  addition  to  tliis  theory,  favoured  in  France 
that  the  vaso-mrjtor  epasm  is  the  result  of  uterme  irritation,  needoul? 
be  mentioned,  Tbe  trtjatment  of  tliese  functioQttl  conditions  is  that  o^ 
the  general  iienroua  states  of  which  tbey  commonlj  form  part,  d 

Ibbitatiow  Symptoms  in  the  functions  of  the  optic  nerves  are  verr 
rare  in  organic  disease,  although  common  in  certain  functional 
inaladiesi  especially  in  migraine  and  epilepsy*  In  migraine,  the  com- 
mon  form  is  the  zigzag  npperLrance,  often  coloured,  and  known  as  the 
"  fortification  spectrum/'  Similar  appearances  are  occasionally  seen 
frith  oat  other  symptoms  of  migraine,  both  by  those  who  are  subject 
to  headaches  and  by  otbers.  One  patient  under  my  care  was  troubled 
witb  these  appearances  for  years  as  an  isolated  symptom.  Often  tbe 
zigzag  was  arranged  in  definite  relation  to  some  actual  visual  ioia^e^ 
as,  for  instance,  around  a  plate  which  was  before  him.  At  other 
ttnies  the  spectrum  was  unilateral,  and  appeared  to  start  from  one 
edge  of  the  field  of  vision*  These  phenomena  are  described  more  fully  ^ 
in  the  chapter  on  Migraioe.  S 

In  epilepsy  visual  impressions  are  very  common  as  tbe  aura  of  an 
atta<'k,  or  as  constituting  a  minor  seizure.  They  are  exceedingly 
varied  in  character,  and  are  of  every  degree  of  elaboration*  from  4I 
complex  visual  idea  (such  as  an  appearance  of  an  old  woman  in  a  red 
cloak)  to  a  simple  flash  of  light.  Stars,  or  a  luminous  ball  coming 
nearer  or  receding,  are  other  forms.  Various  colours  are  sometimes 
seen,  especially  red  or  blue ;  the  most  common  colour  is  a  yellowish 
red,  resembling  that  of  a  fire.  Simple  coloured  vision,  in  which  all 
objects  appear  coloured,  is  scarcely  ever  met  with.  An  apimrent  in^ 
crease  or  reduction  in  the  size  of  ol>jects  seen  by  tbe  patient  is  a  rar 
aura,  described  in  tbe  chapter  on  Epilepsy,*  1  have  known  micropsjf^ 
to  precede  migrainous  headaches.  Simple  coloured  vision,  red  or  blue^j 
lasting  for  a  few  minutes,  may  occur  as  an  isolated  symptom  in  appa* 
rently  healthy  individuals.  The  cause  of  the  coloured  vision  occasion 
ally  met  with  in  jaundice,  and  from  the  •administration  ol  Bantonin, 
is  not  knowD. 

Yisual  bailucinations  are  common  in  delirium  and  insanity,  and 
similar  illusions  occasionally  occur  as  isolated  symptoms  in  various 
states  of  nervous  weakness,  Tbey  are  esi)ecially  common  in  persons 
of  unstable  nervous  organisation,  in  whose  faraibes  instmity  exists. 
Such  patients  are  often  persistently  annoyed  by  spectral  Ttsions  of 
various  kinds,  grinning  faces,  horrible  sigbts,  and  the  like,  when  thej^ 
close  their  eyes  and  try  to  slecp.f  Occasion  ally  similar  visions  distnt  b 
such  persons  in  their  waking  state.     Tbus  one  young  lady  frequently 

•  In  the  author's  *  Epilepsy  and  other  Convuliivo  DiiCJiiei  *  a  full  auidytii  of 
tbeae  s|Qiptotiis  will  be  fouud. 

^  Heitiinplc  liallacitifttlons  muy  hIso  occur,  1. 0.  the  images  of  objccU  mora  or  lest 
fnmiliar  in  the  Imlvefl  af  the  vUuixl  fields.  Ueuilniiopla  muy  or  mity  not  be  px«t«a| 
(•  L»nret;  18i»l.  i.  fil7)»     See  aUo  j>.  155. 
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h44  m  dUtinct  Tision  of  a  rat  or  a  (log  ruuning  across  the  room  id 
viiieh  she  is  sitting.  A  curious  relation  has  bct$ii  noted,  iu  a  few 
ctsmi,  betweeQ  such  iUusioos  aud  fuuotional  eKcitatioa  of  tbe  optic 
serraa  Wo  have  just  seen  that  a  zigzag  8|>eutrum  may  be  determined 
ill  til  poiBtiion  bj  an  actual  sense  impression ;  in  the  cases  now  unJer 
tfooaideratiou  a  distiDCt  false  yi^ton  iiaa  eiistvil  onlj  when  the  ejes 
•V99  open,  aud  has  disappeared  wh«n  ibey  wt?r6  elosed.  It  would 
^aaoi  tUat  tbe  nerre-cells  are  only  excited  to  morbid  action  by  fuoc* 
sioDal  stimolatioQ.  In  a  curious)  case*  recorded  by  Hammond,^  a 
^womaii,  during  many  months,  frequently  saw  before  her  tbe  image  of 
mmaa  and  a  woman  whenever  ber  eyes  were  opened,  and  could  at  any 
Cint  produce  the  yision  by  bangiug  her  be»id  down.  It  disaf^peared 
vrhtfi  th^  eyea  were  closed,  and  when  tbe  right  eye  was  clotted  one  of 
*t^  figures  always  disappeared,  and  tbe  other  when  the  left  eye  was 

dosed-t 

Am  b  result  of  organic  brain  disease,  a  Tisual  aunt  has  preceded 
coofuUioos  in  several  cases  of  disease  of  the  occipital  lobe.  In  one 
tauie  of  a  tumour  of  the  occipital  cortex  extcBding  as  far  as  tbe 
AUgnlar  gyma,  the  aura  was  a  Ea»h  of  light  referred  to  the  left  eye 
jiad  an  apparent  dimiuution  in  the  size  of  ohjei-ts  seen^  and  sometimes 
pain  in  the  eyeball.^  In  another  case,  with  visual  aura,  recorded  by 
Traube,  the  disease  was  a  oyst  lu  the  white  substance  of  the  occipital 
lot«.§ 

Ocular  Htfpersetlhesia, — A  simple  inerensed  sensitiveness  of  tbe  optio 
oerfe*  infolving  merely  an  ability  to  perceive  a  slighter  amount  of 
light  or  smaller  objects  than  can  be  peteeived  by  individuals  with 
iK>rmal  Tision,  scarcely  occurs  as  an  effect  of  disease.  Tbe  power  of 
ifdiag  with  the  naked  eye  tbe  satellites  of  Jupiter  may  be  relegated  to 
tbe  flfttegory  of  physiological  cuiiosities.  The  term  "  byp>era>stbesia'* 
ii  commonly  used  iu  connection  with  sigbt  to  denote  tbe  cuadition  in 
which  distress  or  pain  is  produced  by  an  amount  of  light  whi';h  causes 
AO  incoUTeuienoe  in  health.  Such  intolerance  ia  common  in  many 
ocular  inflammations  or  irritation,  especinlly  in  iritis  and  keratitis^ 
■nd  it  then  termed  *' pbotopbobia."  Apart  from  ocular  disease  it 
oeenrs  in  weak  states  of  tbe  nervous  systetu,  especially  in  women,  and 
ometimes  iu  association  with  symptoms  of  hysteria.  In  these  eases 
hi  termed  "  retinal  byperrosthesia/*  but  it  is  not  c<  rtain  tbut  the 
state  is  retinal.  The  symptom  was  once  thought  to  indicate 
nn  of  the  retina,  but  iu  most  ot  tbese  cases  the  deeper  f tarts 
tlie  eje  are  normal,  and  actual  retinitiSt  strange  to  say,  may  cause 


*  *  loamnl  of  Nervom  and  Mental  Dii^Me,*  1885,  p.  467. 

f  A  tvUiion  which  we  ca.n  nmlerstand  on  the  theory  that  in  the  higher  viitsal 
ficBtTO  th#  opposite  eye  ii  ehteflj  repretfuted,  but  not  on  the  current  li^potheiii 
tfui  il^  kiAir-vUion  rfkUoii  obtAiRs  in  ilie  higher  u  iu  tbe  bwer  viiual  rei^oni, 

I  «lAacet/  1879*  vob  i*  p.  363, 

I  *OMiinifit.  Beilrtw^e/  BtL  ii,  p.  1083.  Another  cmee  ii  recorded  b^  We»tpbjil| 
*Gb«rit«-Anfi»len/  Bd.  vi. 
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no  Lotolemnce,  nor  does  tliit  ever  result  from  simple  Deuritia,     Even 

in  Ileal  til  an  eieessive  amoyiit  of  ligbt  is  dtstresBmg»  and  in  albinuet 
may  act  painfully  on  the  retina  wben  that  which  falls  on  the  eye  ii 
not  more  than  can  be  borne  by  a  normal  individual.  Optic  byper- 
cBsthesia  is  aometimes  accompanied  by  lessened  power  of  sight,  or 
rather  bv  extreme  readiness  of  exhaustioo,  so  that  the  field  of  vittion 
quickly  eontnicta  under  eiamination,  and  use  of  the  eyes  rapidly  dinit 
the  sight.  Intolerance  of  ligbt  is  always  associated  with  a  tcntlrncy 
to  protect  the  eye  by  closing  the  lids — "  blepbarospasra/*  This  uxay 
eiist,  however,  without  real  intolerance  of  light. 

It  is  remarkable  that  the  diseases  tbat  most  readily  produce  photo- 
phobia are  those  of  structures  that  are  supjilied  by  tbe  fifth  nerve. 
The  reflex  consequence,  closure  of  the  eyelida,  is  related  to  both  the 
fifth  and  the  optic  nerves,  which  guard  tbe  eye  from  mechanical  injury 
and  from  an  excess  of  ligbt.  It  is  probable  that  there  is  a  relation 
between  the  centres  for  tbe  two  centripetal  nerves  concerned*  so  that 
inoreaaed  action  of  the  centres  of  the  fifth  alters  the  sensibility  of  those 
for  vision.  At  tbe  same  time  the  poisibility  that  light  may  influence 
the  fifth  nerve  in  the  eye  cannot  be  altogether  excluded.  A  curious 
case  has  been  recorded  by  Hutchinson  in  which  photophobia  was  pro- 
duced by  corneal  iDflammation  in  a  blind  eye. 

The  treatment  of  intolerance  of  light  is,  first*  the  removal  of  iti 
cause,  whether  this  is  disease  in  tbe  re^^iou  of  tbe  fifth  nerve  or  defec- 
tive nutrition  of  the  nervous  system  j  and  st'Ctindly,  tbe  diminution  of 
tbe  surface  fceositivefiesa  of  the  eye»  especially  by  the  instillation  oj 
cocain,  and  by  cold  donchei. 


I 
I 
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MOTOR  KBRVES  OF  THE  EYEBALL. 


(third,    rOTTBTH,    AND    SIXTH   NRBVBS.) 

The  motor  uerTes  of  tbe  eyeball  are  the  third,  fourth,  sixth,  and 
sympathi'tic,  Tbe  external  muBclea  are  supplied  by  the  three  formor, 
tbe  internal  muscles  by  tbe  third  nerve  and  the  sympathetic.  It  will 
be  convenient  to  reserve  for  special  description  the  affections  of  the 
internal  niuficles,  and  to  consider  first  the  geeerjil  symptouis  of  para- 
lysis of  tbe  eiternal  muBcles,  the  special  8}  mptoms  of  disease  of  each 
nerve,  and  the  causes  and  treatment  of  such  disease. 

Wben  there  isnouiuscular  contraction  the  eyeball  is  in  the  position 
of  rest,  and  in  this  position,  under  normal  ci  renin  stances,  tbe  line  of 
vision  is  at  right  anglers  to  tbe  plane  of  tbe  face.  Tbis  is  termed  its 
**  pnomry  position."  Any  deviation  from  the  primary  position  is  due 
to  mu:»cular  action,     Many  mc>vemeuts  are  produced  by  more  tban 
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ootf  musele*     Earh  of  the  straight  muscles  turns  tbe  ejeball  in  the 

iiiwciH»n  iiidjcated  hj  its  speciul  im»iie,  but  ihe  superior  and  inferior 

in  consequence  of  their  origin  being  nearer  the  middle  liiie  of 

l^bodf  than  is  their  att^iehment  to  the  cTeball,  tend  to  turn  the 

inwards  and  to  rotate  it,  so  as  to  incline  the  vertical  axis  of 

libe.     The  nppj-r  end  of  this  vertical  axis  (whicb  It  is  convenient 

to  ifldicate  by  iS'.)  is  inclined  inwards  by  the  superior  rectus,  outwards 

bf  tte  inferior  rectus.     This  tendency  to  rotation  is  counteracted  by 

tbe  flimultaneous  contraction  of  the  obliqvie  muscles ;  the  inferior* 

.fbich  mt&tes  S.  outwards,  acts  with  the  superior  rectus  ;  the  superior 

hh<\^e^  which  rotates  iSf.  iuwiird^*  acts  with  tbe  inferior  rectus.     The 

Iblique  muscles  also  counteract  the  inward  movement  of  the  globe 

|#D  its  vertiGiil  &xis»  causied   by  the  superior  and  iuft^rior  recti,  and 

INK  ^tcrua  SUR  OBLtqvt 


-^         <' 


Fto.  sa. 


Fia.  67. 


Fro*  86, — Action  of  el^'vnton  of  rigbi  eje;  the  ATrow-lieada  indiratfl  tlw 
d'rrciction  of  a^kvemciit  produced  by  the  muscles  rnmcd.  Tlie  curve^i  liiiei 
ftpTemat  Ibe  routioti  on  tfie  ftntero^poiterior  ax  it,  tlie  verticnl  lines  tbit 
0B  th^  tnotver«e  axb,  sttd  tbe  horizoutAl  Itnea  that  on  the  verLicBl  ajut  of 
||i0e>«balL 

f  19*  87. — Action  of  dcpr  eifori  of  right  e>  «b   See  la»t  fig,  uDd  de^criptioo. 

Ibey  also  assist  the  recti  io  movinf?  the  eyeball  upwards  and  down* 
j  imrds,  haTing  a  slight  elevating  and  depressing  action  (see  diagram 3» 
^JSgm.  8(i  ttn«i  87).  When  the  eyeball  is  moved  diagonally  tht^  lateral 
^^brtas  Acquires  a  rotating  inSnenco,  but  this  is  coiintei]|cted  by  the 
^Hppoisiie  tendency  of  the  &s&ociuted  snperior  or  inferior  rectus.  In 
^Bbe  ease  af  slight  inward  diagonal  movements  the  rotating  tendency 
I  4ltlie  fuperior  and  inferior  recti  corresponds  with  thut  of  the  lateral 
'      BKiBcte  concerned,  and  must  therefore  be  counteracted  by  an  oblique 

ni^  origin  of  the  eyeball  nerves  has  been  already  described  fp,  52). 

tmct  of  gmv  master  beneath  the  a«|ueductof  Sjlvms,  which  gives 

in  to  the  third  nerves,  is  continuous  behind  (i.  ^.  below)  with  that 

t  tiQclfi  of  the  fourth  nerves,  and  is  connected  with  the  apparently 

%te  nucleus  of  the  sixth  by  the  posterior  horiz<intal  fibres.     We 

Wveaa  j«t  no  complete  evidence  of  tbe  precise  distil  button  of  fnnc- 

. ID  the  nucleus  of  the  third  nerve  in  man.      The  conclusion  of 
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Mid-Line. 

Ciliary  mutclfw 
SphiiKler  india. 
Lev.  palp. 

Rect.  Int.    Rectv  tup. 
Re€fc.  infer.     Obliq.  ibt 
(Obliq*  *op**  4th  n.) 


EensezL  and  Vcwlcker,*  from  tbeir  experU 
meats  on  dogSp  has  been  stated  at  p.  53.  A 
case  investigated  by  Kabler  and  Pickf 
suggcata  that  the  arrangement  of  ceDtres  ia 
not  fiiniplj  Irom  before  back,  but  that  there 
is  also  a  lateral  di:fiEerenco  of  function. 
They  suggeat  the  accompanying  modifica- 
tion of  the  plan  of  HeuBoa  and  Yoelcker, 
The  evideuee  is  strong  that  the  anterior  part  of  the  nucleus  controU 
accommodation,  and  the  next  the  action  of  the  iria  to  ligbt,  and  that 
these  functiona  are  subserved  by  the  auterior  fasciculi  of  the  roots  of 
the  nerve  pI  while  a  small  heeiDorrhage  be  bind  these  centre  a  has  para- 
lysed the  two  iu tenia!  re(jti,§ 

The  relatioD  between  the  internal  rectus  and  the  opposite  external 
rectus,  and  the  auutomical  arrjLngement  concerned  in  the  lateral 
movement  of  the  eyes,  will  be  described  in  the  account  of  their 
conjoint  palsy. 

GEiTEKAii  SvikiPTOMi  OF  Paraltbis. — Loas  of  power  in  the  ocular 

muaclea  is  indicated  by  five  kinds  of  symptoms:  limitatioD  of  moYe- 
ment,  non-coiTespondence  of  visual  axes  (i,  t.  gtrabismua),  secondary 
deviation  of  the  sound  eye,  erroneous  projection  of  the  field  of  vision, 
and  diplopia.  Strabismus  and  diplopia  may  result  from  spasm,  but 
persistent  apasm  is  rare  except  as  the  common  form  of  "  squint,"  and 
iu  this  diplopia  is  absent,  for  a  reason  that  will  be  presently 
mentioned.  An  abnormal  state  of  the  eyeball  muscles  must  not  be 
ussumed  from  the  posture  during  comatose  states.  In  sleep  stupor, 
as  in  common  sleep^the  globes  may  diverge  and  be  directed  upwards  ; 
one  may  be  higher  than  the  other,  and  on  the  patient  being  roused 
they  may  at  once  assume  a  normal  position.  Moreover,  a  congenital 
difference  of  position  is  far  from  rare,  and  may  readily  mislead;  it 
way  also  result  from  old  and  fcirgotten  injury. 

Limitation  of  Movement. — If  a  mt^scle  is  paralysed,  the  eyeball 
cannot  be  moved  so  far  as  norma!  iu  the  direction  of  action  of  that 
muscle.  Ill  complete  palsy  the  defect  is  absolute  ;  the  eyeball  cannot 
be  moved  beyond  mid-position  unless  slight  movement  by  other 
muscles  is  possible.  After  a  time  the  globe  is  fixed  in  the  opposite 
position  by  contraction  of  the  unopposed  antagonist  of  the  paralysed 

•  •  Arch,  f*  Opiith.,'  Bd.  xxiv,  1878»  p.  1.    See  nlao  p.  63. 

t  *Pnig.  Zciisch.  f.  H(*ilk./  1881,  p.  SOU  nnd  'Cent.  f.  Augenh^' 1888* 
cUief  evidence  U  thnt  in  two  csiei  of  nuclear  diac me  mud  palij  of 
there  was  n  marked  difference  in  the  atfection  of  the  medi&l  and  tatertil  fibres  of 
tome  f»iciculi.     The  nbierved  groaptng  of  paUy  in  disease  Is  aeldoni  iignificantk 

X  It  id  not  prahnble  that  the  positioo  of  these  centres  in  mt^n  is  ns  far  forwards 
Wneath  tbe  floor  of  the  thtrd  ventrit^le  as  it  is  tii  dogs,  und  as  it  bas  been  itasumed 
to  be  in  man  hy  some  writers.  The  nuclei  of  the  third  nerves  cannot  be  trac^ 
(nrther  forward*  than  the  position  of  the  poaterior  commlBsura. 

§  Bouchard,  •  Rev.  dc  Mid./  ib9l. 
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mtiftcle.     Tbu8  in  paralysis  of  the  external  rectna  tbe  e^reball  cannot 
be  mofed  ootwatxis,  and  after  a  time  Is  turned  inwarda  by  ilie  con- 
tracture of  the  internal  rectus.     If  the  paralysia  is  incomplete,  move- 
Dieni  b  deficient  in  proportion  to  the  auioimt  o£  palsy,  and  towmdH 
fhe  limit  of  movement  the  motion  is  often  jerkj  (**|>aralyiic  njiita^- 
[nuf '*)  fn>m  remistsiona  in  the  contraction,  analogous  to  tremor  in  a 
wmk  limb.     When  both  eyes  are  open,  and  acting  together,  the  extent 
of  loofeiiient  ia  usually  Was  than  when  the  other  eye  is  closed  and  tbe 
patient  uses  the  affected  eye  only,  and  is  compelled  to  strive  to  **  fix  *' 
tb«  abject  with  it 

SirahUmus  and  Secondary  Deviation. — In  consequence  of  the  defect 
IB  moveineiit,  the  axes  of  the  two  eyes  do  not  correspond  in  [positions 
ibfti  oecessitate  tbe  action  of  the  paralysed  nmscle.  If  a  lateral  rectus 
m  ftffeeted,  the  axes  converge  or  diverge,  producing  convergent  or 
dtvergeni  *•  strabismus/'  which  increases,  the  greater  the  degree  of 
moTemeiit  of  the  sound  eye  in  the  direction  of  action  of  the  paralysed 
muade.  Paralysis  of  the  external  rectus  causes  conrergent  strabismus, 
thmt  of  the  internal  rectus  divergent  strabismus.  The  deviation  of 
thm  AXIS  of  the  paralysed  eye  from  parallelism  with  tliat  of  the  sound 
eye  is  u^rmed  the  *'  primary  deviation  **  If  tbe  sound  eye  is  pre- 
Tenied  from  seeing  tbe  object,  and  the  patient  looks  at  this  (is  made 
to  ••fijt"  it)  onlv  with  the  affected  eye,  the  sound  eye  is  moved  still 
briber  In  that  direct  ion,  and  hence  the  deviation  of  tbe  viaital  axe:*  is 
iiimmit^T  This  is  CJilled  the  **  secondary  deviiifion."  Its  existence 
rnxki  moiount  m^iy  be  bf'st  ascertained  by  subseqnently  cove rin fir  the 
lisimlysed  eye,  and  making  the  patient  *•  fix  *'  with  tbe  unaffected  eye, 
wliieh  liaa  then  to  move  back  to  its  former  position.  The  hand,  or  a 
pieee  of  p*|»er,  may  be  so  placed  jis  to  intercept  the  vision  of  the  one 
eJ^e«  while  leaving  it  exposed  to  observation.  A  piece  of  ground  glaas 
placed  over  the  eye  answers  tbe  aamo  parpoae,  and  permits  observa- 
iiioii.  The  occurrence  of  secondary  deviation  depfuds  on  the  fact  that 
iioniiallj  two  muscles  whicb  act  together  are  equally  innervated  for  a 
giwen  vnoTement  H  one  is  weak,  and  an  effort  is  made  to  contract  it 
(mm  in  fixing  with  that  eye),  tbe  increased  innervation  inEuences  also 
like  oUier  muscle,  and  causes  an  undue  contraction.  It  is  as  if  a  rein 
MTted  equaJly  on  a  hard* mouthed  and  a  tender-mouthed  horse  yoked 
to^elher ;  the  effort  to  make  the  former  deviate  would  cause  an 
rzoeesiTe  deviation  of  the  latter.  The  secondary  deviation  is  a 
delicate  test  for  weakness  of  an  ocular  muscle,  and  may  reveal  its 
eildeoee  when  the  primary  deviation  is  too  alight  to  be  obaerred. 
MoteoTer  these  deviations  ufford  a  distinction  from  strabismus  due 
moseuhir  spasm,  such  as  ordinary  squint.  In  the  latter  the  devia- 
te exists  in  all  movements ;  in  paralytic  atrabieraus,  only  in  those 
»TeiDeiita  that  call  into  action  the  pariilysed  muscle.  In  ordinary 
stxsbjmiiii,  the  deviation  is  the  same  whether  the  patient  fixea  with 
ooe  9fe  or  with  tbe  other;  in  paralytic  etrabismua  fixation  with  tbe 
irmal  ere  evokes  the  primary,  and  that  with  tbe  affected  eye  the 
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e^condarj  deviation:  tbese  two  are  Biiinlar  in  direction,  but  opposite 
in  character,  the  primnrv  bt^iug  a  defect,  and  tbe  secondary  an  excesi 
of  movement. 

Erroneous  Projection. — An  interesting  find  important  efl*ect  of  tbe 
increased  innervation  that  c^ausea  tbe  secondary  deviation,  ia  erroneout 
projection  of  tbe  visual  field.  We  judf^e  of  the  relation  of  external 
objects  to  Giicb  otber  by  tbe  rebition  of  tbeir  images  on  the  retina; 
but  we  judgt^  of  their  relation  to  our  own  body  by  the  position  of  th^ 
eyoball  aB  indicated  to  us  bj  the  innervation  we  give  to  the  ocular 
muscles.  When  there  is  no  musciilai'  effort,  and  the  eyes  are  at  nest 
ill  mid- position,  we  know,  to  use  popular  language,  that  an  object  at 
which  we  are  lookiu}^  id  opposite  our  face;  ibat  is,  that  a  line  ^otu 
the  centre  of  the  field  of  vision  to  the  macola  lutea  is  perf>en- 
dicular  to  tbe  facial  plane.  If  we  turn  the  eyea  towards  one  side,  we 
know  that  an  object  in  tbe  middle  of  the  field  is  to  the  side  of  its 
former  positi^m;  bow  far  to  that  side  we  estimate  by  the  degree  of 
moveuieiit  at  the  eyes  indicati  d  by  the  amount  of  innervation  ;  and  if 
we  want  to  touch  the  object,  tbe  knowledge  thus  gained  enables  us 
to  so  contract  tbe  muscles  of  tbe  arm  as  to  effect  tbe  desin-d  move- 
ment with  precision,  But  the  increased  innervation  needed  by  a  weak 
ocular  muscle  gives  the  iinpression  of  a  greater  movement  of  the  eye 
tban  hiis  really  taken  place^  and  suggests  that  the  objects  seen  are 
further  from  the  middle  line  tban  they  really  are.  If  tiie  patient 
then  attempts  to  touch  an  object,  the  finger  goes  beyond  it.  Th# 
erroneous  projection  exists,  of  course,  only  in  those  movements  of  the 
ejes  for  which  tbe  weak  muscle  is  necessary.  It  ia  greatest  when  tbe 
affected  eye  is  used  ab>ne ;  it  disappears  altog^etber  when  this  is  closed. 
Tbe  erroneous  projection  ia  always  in  tbe  Jirection  of  action  of  the 
affected  muscle.  The  knowledge  of  the  relation  of  external  o1  jecta 
to  the  body,  gained  from  the  contraction  (i,  e,  innervation)  of  the 
eyeball  muscles,  is  one  of  the  most  important  sources  of  guidance  to 
the  centres  that  regulate  tbe  muscular  contractions  for  maintaining  the 
equilibrium  of  the  body.  The  erroneous  projection  uf  the  field  desirovs 
the  harmony  between  the  visual  impressions  and  the  others  that  are 
correct;  the  resulting  discord  and  its  consequences  may  affect  con- 
Buiousnesa  as  the  sensation  of  **  giddiness/'  This  giddiness  depend- 
ing on  paralysis  of  an  ocular  muscle,  is  termed  "  ocular  vertigo,** 

DonUe  FisiOM,— We  have  seen  that  tbe  field  of  vision  of  the  para- 
lysed eye  ia  erroneously  projected*  Each  object  in  the  field  ia  referred 
to  a  position  other  than  that  which  it  Hctually  occupies,  and  ooire- 
■ftondintj  to  the  degree  of  inoffectnal  inner vaiion.  But  if  the  patient 
looks  with  both  eyes,  the  field  of  the  unaffected  eye,  being  normally 
projected,  does  not  corre3|fOud  with  the  field  of  the  affected  eye  -,  the 
images  formed  in  the  two  eyes  are  mentally  referred  to  different  posi- 
tions; objects  are  seen  double.  Tbe  patient  is  conscious  of  the 
doubling  only  of  that  object  the  image  of  which  is  formed  at  the 
macula  Intea  of  one  eye  or  the  other,  that  ia  of  the  object  which  ii 
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ftvl  by  0M  €9^e,  for  wbicb  the  eye  is  accommodated,  and  to  which  the 
ttliHittOti  im  directed.  The  ima^e  f4»rmt-'tl  m  the  uuaffe^'ted  eye»  being 
ii(ei}«d  to  it«  correct  positiou,  la  termed  the  **  true  image/*  the  other 
iitiniMi  Ihe  *^^Ue  iiuuge/*  The  liistance  between  the  two  images 
iipudtoii  lb«  amount  of  the  error  of  projection,  snd  conrespon'Js  to 
(ha  degree  of  devijitioii  of  the  ejebail  from  the  poBition  which  it 
ihoald  occupj  with  that  amount  of 


HiDinratioo.       lu   cunsequence    of 

tim  deviatioil    of   the   two  visual 

ae«>  the  i^eiisal  image  is  fonuod 

»t  the  macala  lutea  onlj  iu  one 

eT«  (thr  fixing  e/e).     In  the  i^dier 

ej6  it   falls  upon  a  part  of   the 

•  t  na  awaj  from  the  macula,  at  a 

atsUuice  from  it  which  corresponds 

wiik  Um  degree  of  dcTiatiun,  and 

ritli  the  amount  of  erro- 

\  projection.    It  was  formei  I7 

Amghl  that  the  circumstance  t  bat 

tbe  two  inmgfss  are  formed  n|<in 

Bponding  parts  of  the  two 

alforda  an  adequate  exi^la- 

of  the  diplopia.      But  the 

fipl&pta  which  occurs  in  secondary 

I  of  a  muscle  cannot  be 

by  the  simple  theory  of 

saD-corrvapondenceof  retinal  are^is. 

muarlt^—  the  right  external  reel  us. 

(or    instiince — is    paralysed,    and 

wbea  ill  the  muscles  are  at  rest  and 

Mich  ^je  should  be  directed  straight 

forwmrdittbe  right  eye  is  turned  in- 

vaids  by  the  permanent  shortening 

of  tha  unopposed  internal  rectus. 

Tbo  inuage  of  an  object  opposite 


? 


/ 


/ 


'/ 


Fio.  8S.~  Bin  pram  to  illmirate  the  pro- 
diu-tion  of  il'plopiti  hy  ibe  oiTnuiouj 
projei^tion.  lii  consoquoFkce  of  wtnik- 
nem  of  tbe  rij^lit  cxt^ruAl  r^^tai  the 
imnge  of  A  formed  at  tlie  maeulii,  M, 
of  the  left  eye,  fulla  within  the  mucolA 
of  the  rigrht  eve  at  a.  But  the  effort 
oorrpApondi  to  thutt  neceisary  to  brtng 
the  macula  to  m  (iti  the  broken  arc). 
Hence  B,  whose  iuiiiji;e  h  at  m,  ieems 
tn  occupy  the  potitiori  of  A,  and  the 
imtigG  formed  at  a  to  the  Jeit  of  m 
b  projected  to  ihe  t>ther  side  of  A^ 
and  leetns  to  ocetif^y  (he  position  C« 
ae  if  it  were  formed  at  «  to  the  left 
of  m. 


tUm  oje  U  formed  on  the  macula 
lolift  of  the  left  eye,  but  to  the  inner  side  of  the  macula  lu»ea  of 
ibo  right.  That  this  is  no  reason  why  there  shonbi  Ve  diplopia  will 
be  evident  if  we  suppose  for  a  moment  that  the  patient  ba^  only  the 
right  eye»  that  this  is  normal  and  voluntarily  turned  to  the  left  Itia 
clear  Uiat  the  object  in  tlie  position  supposed  will  le  seen  (not 
disiLlictljr«  because  ita  image  falls  cm  an  excentric  part  of  the  retina) 
m  ita  actual  place.  So,  too.  if  we  suppose  the  patient  to  have 
only  the  left  eye,  and  that  this  is  directed  towards  the  object; 
this  will  also  be  seen  in  its  normal  place.  Thus  tht^re  is  no  reason 
is  Ike  were  deviation  of  the  eyes,  and  the  n  on -correspondence  in 
potitkm  of  the  retinal  images,  why  the  object  should  be  seen  in  this 
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cjo  in  an  erront'ous  position, — wliy  tliere  should  be  double  Tiaion*  , 
The   explanation   is   tbat  in  the  ca^e  Bupposed^-of   a   normal   ejd  ' 
being  turned  to  tlie  left — ^the  field   is  mentally  projected   to   the 
left,  in   correspondenoe   with  the  degree  of  active  muscular  inner- 
T&tion ;  the  centre  of  the  field  lies  thus  to  the  left,  and   the  ohject  ! 
itraight  in  front  ia  referred  to  its  proper  eicentric  position  in  the 
field.     But  in  the  case  of  the  contractured  eye  all  the  muscles  are 
at  rest ;  the  field  is  referred  to  the  |»osition  normallj  corresjxjnding 
to  resU  the  centre  uf   the  field  is  projected  directly  in  front,  the 
excentric  image  of  the  object  is  referred  to  an  eicentric  position  in 
the  field,  and  the  patieut  sees  the  object  in  a  false  position  with  tbti 
eje,  in  the  real  one  with  the  other.     Thus  the  n on- correspondence 
of  the   retinal    images  does  not  explain   the  diplopia,  except   with 
the  help   of   the  erroneous  projection.     The  latter  does  explain  it 
without  the  former.     Nevertheless*  if  there  is  no  contracture,  and  the  ■ 
paralysed  eye,  when  at  rest,  is  in  mid-position  (as  iu  recent  paralysis}, 
the  facts  of  diplopia  may  be  explained^  and  itit  laws  formulated,  on 
either  byjiothesis. 

Diplopia  exists  equally  whether  the  patieut  fixes  with  the  normal  or 
with  the  paralysed  eye,  btit  in  the  former  case  the  true,  in  the  latter 
the  false  object  is  the  more  diBtinct,  that  image  being  always  (he  more 
distinct  which  is  formed  at  the  macula.     The  di8t4ince  between  the 
double  images  is  greater  when  fixation  ia  by  the  paralyesod  eye*  because 
the  greater  muscular  effoH  results  in  a  wider  error  of  projection  ;  of 
this  greater  effort  the  secondary  deviation  of  the  non-paralysed  eye 
b  evidence.     As  Graefe  has   pointed  out,  if  the  patient  moves  his  ' 
finger  from  the  fixing  (paralysed)  eye  to  the  apparent  image,  in  trying  | 
to  touch  it,  the  line  taken  by  the  finger  corresponds  in  direction  with 
the  visual  line  of  the  other  (secondary  deviating)  eye ;  each  repre* 
Bents  the  excessive  amount  of  musculiir  innervation,  and  the  degree  ot  i 
excess  is  a  measure  of  the  erroneous  projection  of  the  field  of  the  ' 
paralysed  eye. 

In  receut  paralysis,  diplopia  exists  only  when  the  eyeball  is  in  a 
position  that  needs  the  action  of  the  paralysed  must-le.  In  old  cases  I 
with  secondary  contracture  and  permanent  deviation,  diplopia  may  I 
occur  during  rest,  or  even  during  other  movements,  Tbe  distance! 
between  the  double  images  increases,  the  farther  the  object  is  moved'} 
in  the  line  of  action  of  the  affected  muscle.  As  a  rule  it  is  the  faliMil 
image  which  appears  to  move  from  the  other,  and  the  direction  of  itA  i 
movement  is  that  of  the  action  of  the  muscle. 

The  false  image  may  be  on  the  same  side  of  the  other  as  the  eye  by 
which  it  is  seen  {homontfmoui  or  $impU  diph}/ia),  or  it  may  be  on  the 
other  side  {crossed  diplojjia).  When  the  muscle  which  is  paralysed  is 
an  abductor,  and  the  eyes  therefore  converge,  the  diplopia  is  simple ; 
when  the  muscle  is  an  adductor,  and  the  eyes  diverge  in  paralysis,  the 
diplopia  is  crossed.  This  depends  on  the  fact  that,  in  the  former  case 
(of  convergent  strabismus  from  loss  of  ahdyition),  the  false  image  ii 
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foiiuedun  Uiesitleof  tberotmatowHrda  the  «ound  ere,  and  \b  therefore 
projected  on  the  other  side  of  the  ven\  object.  lu  the  case  of  divergent 
stmbismue  from  paraljsia  of  aa  adductor  the  fake  image  ia  formed 
on  the  mde  of  the  retioa  fiirthe&t  froai  tbe  souad  eye, and  ia  therefore 
projected  on  the  side  of  the  real  object  towards  the  sound  eye.  The 
sttideDt  may  remember  the  relation  by  tbe  rule  that  when  the  tisuhI 
lines  (proloDged  ocnlar  axes)  croRj*,  the  diplopia  is  not  crossed. 

In  diagonal  positious  of  the  eveballs  tbe  two  ium^es  are  not  jmralld  ; 
the  false  one  appears  inclined.  On  the  theory  that  the  dipiopiii  is  due 
lo  tbe  non-correspondence  of  the  parts  of  the  retina  uti  which  the 
imageB  are  formed,  tbe  obliquity  is  eiplained  by  the  faet  that  an 
abnormal  rotatioo  occurs  in  these  diagonal  positions.  Thisrotntiou  is 
due  to  the  action  of  the  oblique  luusele,  which  should  prevent  rotation 
if  oppo«iug  this  tendency  of  the  paralysed  muscle.  The  obliquity  is 
ftiplioable  also  on  the  theory  that  the  diplopia  is  due  to  erroneous 
ptTojection:  as  r,  Graefe  has  shown,  the  same  principles  appJy  to  an 
abnormal  rotation  as  to  a  defect  in  lateral  movement. 

The  total  field  of  vision  which  is  brought  into  view  by  various 
ttOTements  of  the  eyes,  the  head  being  still,  may  be  represented  as  a 
circle^  the  centre  of  which  is  at  the  fixing* point  when  the  eyes  are  at 
rest,  while  the  radii  represent  the  various  movements,  horizontal, 
vertical,  and  diagonal.  The  circle  is  termed  the  "  motor  field/*  In 
paralysis  of  one  muscle  without  secondary  contracture  there  is 
diplopia  only  in  one  part  of  this  field,  that  corresponding  t<^»the  move- 
ment of  the  muscle.  Thus  in  paralysis  of  the  right  external  rectus 
there  is  diplopia  in  the  right  half  of  the  field.  The  line  which  sepa- 
mtes  the  area  of  single  or  double  vision  varies  in  directirm  with  each 
muselo,  and  corresponds  with  the  position  of  the  axis  of  the  eyeball 
around  which  the  globe  moves  when  the  muscle  is  in  action;  but  the 
l|  oorrespou deuce  is  seldom  exact,  on  accoutit  of  the  co-operation  of 
I  oiber  muscles  in  certain  positious.  To  lei»seii  the  double  vision  the 
patient  often  holds  his  head  lu  such  a  position  as  to  call  the  paralysed 

IMuscle  into  action  as  little  as  possible.  The  movement  of  the  head  is 
Ipi  an  axis  which  corresponds  to  the  line  of  sepaiution  of  single  from 
Liable  vision,  and  thus  to  the  axis  on  which  the  eyeball  is  moved  by 
m»  affected  muscle. 
I  Patients  are  not  always  oonscious  of  double  vision.  If  the  mus* 
mhkT  weakness  is  slight  the  two  images  may  nearly  correspond. 
and  the  result  may  be  an  indistinct  outline  to  the  apparenllv 
single  image.  Again,  if  the  images  are  far  apart  the  less  distinct 
excentric  image  may  be  neglected,  and  tbe  patient  may  be  conscious 
only  of  tbat  which  is  seen  by  the  normal  eye.  This  is  generally  the 
case  in  old  palsies.  The  detection  of  diplopia  is  facilitated  by  placing 
A  red  gli^M  before  one  eye,  preferably  the  sound  eye,  because  the  more 
diKtinct  image  seen  with  this  eye  is  thus  rendered  less  preponderant. 
A  strip  of  white  paper  is  then  held  up  in  various  parts  of  the  motor 
field ;  tbe  patient  looks  at  it  without  moving  hh  head  :  one  image  is 
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Been  red,  the  oiber  white.     The  two  are  thm  more  easily  distingaishin)^ 
and  their  relative  position  caa  be  aseertaiii**d*     If  the  red  glass  alone 
does  not  at  fii  st  suffice,  the  view  from  each  eye  may  be  alternately 
obstructed  (as  by  the  hand  held  before  the  eye)  ;  and  if  thtir©  is  double 
vision  the  position  of  the  object  will  seem  to  alter  as  it  changes  from  red 
to  white.     Such  obstruction  will,  alone,  often  elicit  unnoticed  diplopia. 
In  employing  difdopia  in  diagnosis  we  must  first  prove  that  it  is 
not  monocular,  by  ascertaining  that  it  ceases  when  one  eye  only  ia 
used .•     We  then  learn  by  the  coloured  glass  whether  the  double  vision 
is  simple  or  crossed,  whether  the  two  images  are  on  the  same  level  or 
not,  whether  panillel,  and  the  direction  in  which  movement  of  the 
object  increases  the  distance  between  them.    When  the  images  are  side 
by  side,  and  the  diplopia  is  simple,  the  paralysed  muRcle  is  of  the  eye 
on  the  side  towards  which  movement  lEcreases  the  distance  between 
the  images.     If  the  diplopia  is  crossed,  it  18  a  muscle  of  the  other  eye. 
If  the  images  are  one  above  the  other,  the  paralysed  eye  is  that  of 
which  the  image  asteiids  from  the  otlier  in  looking  up,  deec^^nds  in 
looking  down.     If  tbere  is  secondary  contracture  of  the  antagonist  of 
the  paralysed  muscle,  diplopia  exists  through   the  whole  range  of 
movement  in  the  plane  of  action  of  the  mu&eles,  t,  e.  during  the  action 
not  only  of  the  paralysed  muscle,  but  al^o  of  its  antagonist;  but  the 
distance  between  the  images  during  movemt-ut  remains  the  same  ou 
the  side  of  the  contractu  rod  antagouist,  wliile  it  alters  on  the  side 
of  the  paralysed  muscle.     It  must  be  rejuembered  that  the  vertical 
action  of  the  superior  and  inferior  recti  is  greatest  in  abduction  of 
the  ©ye,  and  that  during  adduction  the  oblique  musclea  also  elevate 
and  depress.    Vertical  movements  are  therefore  in  the  line  of  action 
of  two  sets  of  muscles,  and  to  discriminate  between   them   we  in  net 
move  the  object  op  and  down  both  during  adduLtion  and  ahdnction. 
Vertical  diplopia  in  abduction  is  due  to  the  superior  or  inferior  rectus ; 
if  in  adduction  only,  it  may  be  due  to  paralysis  of  an  oblique  muscle. 
Aid  in  diagnosis  is  also  to  be  obtained  by  prisms,  on  the  principle 
th.it  a  prism  so  placed  that  its  base  corresponds  with  the  direction  of 
action  of  the  paralysed  muscle,  increases  the  distance  between  the 
double  images;  one  in  the  opf^K)site  position  tends  to  blend  them. 
They  may  also  be  brought  togetber  by  a  prism  placed  before  the 
unaffected  eye  in  the  position  in  which  before  the  affected  eye  the 
diplopia  is  increased.     Fusion  by  a  prism  before  the  affected  eye 
removes  the  erroneous  projection  j    fusion  by  a   prism  before  the 
normal  eye  brings  the  projection  of  this  field  into  the  same  error  tu 
the  other, 

PABM.Y8IS  OF  IwDrvrouAii  MnscLES. — We  may  now  consider  the 
symptoms  of  paralysis  of  each  muscle.     It  must  be  remembered  that 

•  The  cause  of  monocaL*r  diploi>itt  h  «tUI  tmknown*  It  l»  60tnet*mei  well 
miirlEed  nhen  there  \§  no  diicOTeritble  ftbnartiwlity  in  the  reJimction  or  In  tlie  taudut 
of  ills  eye. 
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mm%  Hutu  one  musele  is  often  affeotedp  and  t!ie  djmptoms  are  carre* 
•|)Ofidinglj  combined ;  and  ill  at  in  diseases  of  the  central  nervous 
qrtteixi,  palsj  and  spasm  are  sotnetimes  so  assocmted  as  to  render  an 
diiignosia  difficult  and  oocaaioniUlj  impossible.  Tliis  dil&culty 
doe  to  the  circnmjitanoe  that  a  given  palsy  was  preceded  bj 
•ome  other  derangement  of  moTement^  as  another  slight  paralysis  and 
mcondmrj  oortructure. 

TIm  paralyses  descritied  and  figured  are  of  the  musclar  of  the  right 
t^e,  except  that  of  the 
extamal  rectuj».  which  is 
of  ibe  left  eye  for  com* 
t^artaoQ  with  the  paraly- 
tit  of  the  opposite  in* 
t«nud  r^ctns,* 

Egiemal  Redui,  Left 
(Rf,  M).— The  defect  of 
moveilMDt  18  outwards, 
Willi  oontergent  strabia- 
Gdoa*  secondary  deviatioa 
ii  by  the  opposite  internal 
reetoa.  The  diplopia  is 
limple,  in  the  left  half  of 
the  motor  field;  the  two 
umgea  ire  on  the  same 
level  in  the  horizontal 
motement,  and  tbe  dis- 
tance between  them  in- 
ereaaea  as  the  object  is 
moTed  to  t  he  left,  lu  dia- 
gonal positions  the  false 
image  is  inclined,  the 
images  diverging  from  the 
horizontal  plane.  Towards 
the  limit  of  movement 
there  are  often  slight  spas- 
modic rotatory  movements 
by  the  unopposed  oblique 
mnacle.  The  head  is  in* 
clined  to  the  left, 

IfLiernal    Eecius,    Right 

fF^:f.  90). — ^The  defect  of  movement  is  inwards;  the  secondary  devi- 

u  is  by  the  opposite  external  rectus  ;  the  strabismus  is  divergent. 

Diplopia  is  crossed,  and  exists  in  the  left  half  of  the  motor  field. 

*  Tb*  dlagruns  of  doable  ytsiora  nre  after  tbote  of  Wdnow  (*  Dai  Yerh.  der 
tkfpMi\dear/  Wl«i,  1870),  modified  a  little  by  actaal  oba^rvation.     Tbe  objecte  wrc 
M  deecribed   bj  a   patient   wben   they   are  held   b^twe^n   bim   and   tbe 
If  Egored  aa  aeen  by  tbe  t»tient,  tbe  poiitioii  of  tbe  object  U  reTeraed. 

Toi..  n*  IS 


<m> 


Sict 


<3> 


de:v.' 


Fio.  89. — Faralviii  of  the  left  ext^riml  rectnai 

coloured  glass  over  right  eye  i  priraary  deviation 
on  lookinjf  toward*  an  object  (o)  on  tbe  left; 
position  of  double  imagea;  aecondary  deviation 
of  tbe  rigbt  eye  wben  the  screen « t,  obstructing 
tbe  fixation  of  *  by  tbtit  eye,  comjieU  fixntiou  by 
tbe  weak  mu»cle.  When  the  icreent  are  removed* 
thi»  rigbt  eye,  in  txing,  tnovea  back  to  tbe  poeition 
of  the  dotted  outliiie  of  tbe  cortien,  (In  tbe 
diagram  of  diplopin  tbe  bigbeit  white  [false] 
imNge  shuubl  bave  been  repreiented  a  little 
lower  tbuD  tbe  true  image.) 
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In  diagonal  moTements  the  images  diyerge  towards  tbe  horizontal 
plane.    The  head  is  inclined  towards  the  left. 

Superior  Becttu  (Fig.  91). — ^MoTement  is  defeotiye  upwards,  espe- 
cially upwards  and  outwards,  and  in  attempting  the  movement  the  eye- 
ball is  rotated,  the  upper  end  of  the  rertical  meridian  oatwards»  bj 

the  inferior  obliqne.  Se- 
condary deviation  is  by  the 
opposite  superior  rectos. 
The  diplopia  is  crossed  and 
exists  in  the  upper  half  of 
the  motor  field ;  the  images 
are  one  above  the  other, 
the  upper  image  being  the 
false  one,  and  recedii^ 
from  the  other  as  the  ob- 
ject is  moved  upwards. 
The  false  image  is  inclined. 
The  difference  in  height  is 
greatest  in  abduction« 
while  the  inclination  is 
greatest  in  adduction. 
These  differences  are  doe 
to  the  influence  of  the  in- 
ferior oblique,  which  ro- 
tates as  well  as  elevates. 
The  head  is  held  baek- 
wards  and  inclined  to* 
wards  the  sound  side. 

Inferior    Bedua     (Kg. 
92).— Movement  is  defeo- 
tive  downwards,  especially  downwards  and  outwards,  because  in  the 


c^ 


Fie.  90.— Paralytia  of  riffbt  intenml  rectoif  pri- 
mary deviation ;  double  vision  (red  glan  over 
right  eye);  ee^ondary  deviation,  (Compare 
Fyg,  89  and  description.) 


Fio.  91.  Fio. 

Fio.  91.— Diplopia  in  paralysis  of  right  superior  rectus.  (The  blabk 
Image  is  that  of  affected  eye.) 

Fig.  92.— Diplopia  in  paralysb  of  the  right  inferior  rectus.  (Right 
fanage  black.) 
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downward  and  inward  movpineDt  the  auperior  oWique  ia  best  able  to 
iuppWiseQt  the  paralTse*!  rectua.  Tlie  u|>per  enii  of  the  vertical 
meridiftA  is  indiued  inwards  bj  tbe  oblique,  from  the  loss  of  the 
routing  acliun  of  the  inferior  rertua.  Diplopia  eiiata  in  the  lower  half 
of  the  fieW,  eepeciallj  in  the  outer  portion  i  it  ia  crossed,  the  images 
bdag  near  together  lateraUj,  but  the  false  image  is  below  the  otber, 
§ai  ircddes  with  the  dowuward  movement.  Tbe  two  images  (if  tlie 
object  it  tdd  vertically )  diverge  from  the  borizonttil  plane.  The 
jif cTfiioe  of  height  is  greatest  on  looking  inwards ;  that  of  obliquitj 
on  loikiiiiT  outwiirds,  Secondury  deviiitioti  is  produced  br  the  opposite 
inferior  rectus.  The  head  ia  iDclined  downwards  and  towards  the 
iSeeted  side.  In  an  attempt  to  look  down,  the  upper  lid  does  not 
dfiiesod,  but  reuiaius  raised  in  correapoudence  with  tbe  poaition  of 
th^eje  (see  Fig.  94,  and  *'  Facial  Paralysia"). 

Suj^or  Oblique  (Fig.  93).— Defect  of  movement  chiefly  downwards 

and  inwards,  since  in  tbia  posi- 

(ioQ  the  muscle  exerU  moat  de* 

pT^saion,  but  it  is  often  scarcelv 

r«cogt)i sable.     Strabismus    exists 

only  W'low  tbe  horizontal  plane, 

i«»d  ia    oonvergent  by   the    ud- 

ppoied  inferior  rectus »  causing 

inwards.       Secondary 

18  chiefly  by  tbe  oppo- 

Biip<?nor  oblique  and  inferior 

toa.  Ac,  turning  the  eye  down 

uid   in.     DiplopU  exists  in  the 

inner  lower  part   of   tbe    njotor 

idd  ;  it  is  sim]»le;  tbe  false  image 

is  the  lower,  and  the  images  diver^^e  towards  tbe  horizontal  plane. 

The  difference  in  heigbt  ia  greatest  in  adduction,   the  obliquity  of 

lh«  false  imuge  is    greatest  in  abduction.     Tbe  lateral  distance  is 

greatest  in  the  middle  line,  and  lessens  when  the  object  ia  moved 

fttlieir  inwards  or  outwarda.      The  head  is  inclined   furwarda  and 

towmrds  the  sound  side.     The  diplopia  is  chiefly  noticed  when  the  ' 

patient  bas  to  look  down,  as   in  descending  stairs,  whifh   appear 

double.     The  detection  of  tbia  palsj  is  difficult,  and  the  diplopia  i a 

the  taoet  important  indication ;  if  the  other  eje  cannot  be  moved 

imvnwrnrds  ihe  detection  of  tbe  pal^y  may  be  impossible* 

hifwnow  Oblique. — Defect  of  movement  inwards  aud  upwards,  the 
eft-Ct  being  the  converse  of  tbat  of  parahsia  of  the  superior  oblique. 
The  •icondary  deviation  is  inwards  and  upwards  by  the  inferior 
0bli<tQe  sod  superior  rectus,  &e.,  of  the  sound  eye.  Diplopia  exista 
ia  Ibe  upper  ioner  (tart  of  the  field ;  it  ia  simple,  the  false  image 
sbofiB  the  other,  especially  in  adduction,  and  oblique  (tbe  images 
eavTatging  to  Hoards  tbe  horizontal  plane),  especially  in  abduction. 
The  be^ad  ia  inclined  backwards  and  towards  the  affected  side. 


Fie.  93. — Diplopia  in  paraljfli  of  rigbt 
•aperior  oblique.  (Right  imnge  bbicL.) 
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Of  isolated  palsies,  that  of  the  external  rectus  is  incom  parabl  j  the  most 

frequent,  and  the  order  or 
frequency  of  145  cases 
was  found  bj  A.  Graefe 
to  be— external  rectns 
105,  superior  oblique  52, 
inferior  rectns  10,  superior 
rectus  9,  internal  rectns 
4,  inferior  oblique  2.  The 
frequency  of  isolated 
palsies  of  the  first  two 
muscles  is  due  to  their 
separate  innerration.  In 
the  estimate,  the  f  requeue/ 
of  loss  of  some  of  the 
associated  palsies  is  pro- 
bablj  not  included.  They 
were  not  then  adequately 
recognised. 

Affections  of  Spboial 
Nbbybs. 


Sixth  Nerve,  Ahducfine 
Oeuli, — Only  one  muscle, 
the  external  rectus,  being 
supplied  by  the  sixth 
nerve,  the  disease  of  the 
nerve  causes  only  paralysis 
of  this  muscle.  As  the 
figures  given  above  show, 
it  is  a  frequent  ocular 
palsy,  perhaps  because  the 
nerves  have  so  long  and 
exposed  a  course. 

Third    Nerve*— When 


Fio.  94.— Partial  paralysii  of  left   third  nenre. 
Defective  movement  upwards,  from  weaknesa  of 
the  superior  rectus,  and  downwarda,  from  weak-   the    whole   of   the    third 
nessof  inferior  rectus.  ^^^^  j^  ^^^^^^  ^j  ^^^ 

external  muscles  of  the  eye  are  paralysed,  with  the  exception  of  the 
superior  oblique  and  external  rectus ;  the  levator  palpebrse.  sphincter 
iridis,  and  ciliary  muscle  are  also  affected.  Tbe  upper  eyelid  droops 
and  cannot  be  raised ;  the  eye  can  be  moved  only  outwards,  and  a 
little  downwards  and  inwards  by  the  superior  oblique.  The  pupil  is 
of  medium  size,  and  does  not  contract ;  power  of  accommodation  is  lost. 

*  The  third  nerve  is  commonly  termed  in  Germany  the  "  oeulo-motoriua,"  a  name 
which  has  the  grave  practical  inconvenience  of  preventing  the  vie  of  the  term 
**  oeulo-motor  "  in  ita  exact  and  much- needed  general  aigniftcance. 
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In  aa  attempt  to  raise  the  eyelid  tbe  frontal  muscle  eoDtracts  stronglj 

(•60  oeit  page).    After  a  time  tbe  ileviatian  outwards  of  the  eje 

increoBeB,    in  coDsequenoe    of    con- 

timotare  in  tbe  eiternal  rectus,  and 

the  pupil  becomes  larger  tban  it  was 

at  first  bj  a  similar  contracture  in 

tbe  radiating  fibres. 

Paralystis  of  the  third  nerve  is 
often  partial;  tbe  Yarious  muscles 
supplied  bj  it  are  affected  in  differ^ 
ont  degrees,  and  some  maj  escape 
altogether*  The  muscles  to  the  eje- 
ball  ma  J  be  ioyolred,  and  the  levator 
may  escftpep  but  tbe  j^aralvsis  of  the 
former  is  then  seldom  complete.  The 
levator  and  Bui>erior  rectus  may 
suffer  apart  or  together;  in  bilateral 
fiodear  disease  they  are  generally 
paralysed  together.  The  external 
muscles  may  suffer,  and  those  within 
tbe  globe  may  be  unaffected  ;  the 
oonverse  relation  is  only  seen  in 
central  cases. 

B'ah  third  nerves  may  be  affected, 
bat  it  is  Hire  for  both  to  be  paralysed 
completely,  as  in  the  cage  shown  in 
Fig.  95.  There  is  then  complete 
double  ptosis^  and  if  the  lids  are 
raised  the  eyeballs  are  seen  to  be 
turned  outwards,  and  to  be  almost 
immovable.  In  most  cases  of  bi- 
lateral disease  of  these  uervt^s  the 
pamlysis  is  partial.  In  some  cases 
tbe  distribution  of  the  palsy  is  deter* 
mined  by  functional  association  | 
tbns  each  internal  rectus  mav  be 
and  no  other  muscles :  such 
1  an  central  and  nuclear  in  nature,  involving  this  nerve  merely 
iuse  its  functions  are  so  extensive;  tbey  will  be  separately  con- 
\idered. 

Fio&U. — The  drooping  of  the  eyelid  may  be  coni|>lete,  so  that  it 
cannot  be  rai&ed,  or  incomplete,  being  raised  to  a  certain  point  but  not 
Ugber.  There  is  UHually  a  conspicuous  over-action  iu  the  corre- 
sponding half  of  the  frontalis,  so  that  the  eyebrow  is  always  higher 
than  it  should  be«  The  frontalis  normally  acts  with  the  legator  when 
the  eyes  are  directed  much  above  the  horizontal  plane.     This  is  an 


FlO.  OS.^PteTRljtiA  of  both  third  nerve* 
in  II  cldld  two  yen^n  rt\4.  Complete 
double  ptoBU>aufI  divergence  of  both 
vyea  by  tbe  ex  ten  ml  recti  when  Ihe 
eyelids  ure  mited.  The  child  um  of 
ft  tubercular  family,  md  presented 
h1«o  double  optie  neuntti  and  wemk- 
ne»  of  the  litnbi  of  both  tides.  No 
otber  cranial  iH-rvei  were  affected. 
Ttie  proiiuble  cauaeuf  tbe  ^ymptouit 
waa  a  toberrukr  tutnour  in  the 
iaterpedunculur  space.  Under  tonic 
treatment  all  tbe  tyRiptotiki  passed 
away,  and  a  year  'itter  tbe  child 
appeared  quite  welL 
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iufitanod  of  secondarj  over  acf  loo  in  an  associated  muscle,  an alogoa 
to  tbe second ar J  deviation  in  an  ocular  muscle  (p.  171).     The  f  root 
responds  to  the  increased  innervation,  which  has  no  influence  on  th 
paralysed  levator.    It  aj^pears  as  if  the  patient  were  trying  to  raise  tl 
lid  by  the  frontal  mnscle,  but  this  appeurance  is,  at  least  chieflyJ 
fallacionSf  and  the  real  explanation  is  that  just  glyeQ.     But  in  sor 
l^ersons  the  frontalis  can  produce  a  slight  elevation  of  the  lid  f  heue 
io  ascertain  whether  a  slight  voluutary  elev^atiou  of  the  lid  is  due  t4l1 
the  levator  or  frontalis,  it  is  necessary  to 
the  eyebrow  by  pressing  it  o gainst  the  bone. 

Fourth  Nerve. — The  symptom  of  paraljsiil 
of  the  fourth   m^rve  is  paiatysis  of  the  an 
peri  or  oblique,  which   has   been   already  de 
scribed.     It  is  seldom  met  with  alone,  except 
in  cases  of  nuclear  disease.^ 


Si/mpaiheiie. — Disease   of    the    sytDpathetifl^^ 


c&naes  paralysis  of  the  radiating  fibres  of  the 
iris,  with  consequent  loss  of  the  dilatation  of 
the  pupil.  There  are  al  so  slight  prominence  of 
J-^io,  06.— PariilvHi*  of  the  the  eye  and  slii^ht  pti^&is,  supposed  to  be  due, 
bft  tiiinl  nerve;  ptosUi    .        ,  -   .i       .        i      ,  i..  e  ^r   ^    ^ 

over-action  of  ironUU*.      *»  atony   of  the  involunlary  hhres  of  Mullei 

in  the  fascia  of  the  orbit. 


nee 
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iNTlHiTAli  OcTJLAB  PALBT. — Ciliary    MuMcU:  OyehpUgia;  Zo$$ 
Accommodaiion* — The  evidence  of  this  in  normal  and  hypennotropM 
eyes  is  that  near  vision  fails  and  distant  vision  retnaios  good,  whil< 
near  vision  can  be  restored  by  a  convex  glass.    Usually,  though  not' 
invariably,  the  contmction  of  the  iris  which  normally  occurs  on  ac» 
com  mod  at  ion  is  absent  also.     In  mjopia  and  presbyopia  the  absence 
of  the  power  of  accommodation  makes  little  difference  to  si;?ht,  andj 
the  diagnosis  of  the  condition  is  difficult,     Accomnioilation  depend 
on  the  third  nerve,  and  is  lost  in  complete,  and  often  in  partial,  dam-ij 
age  to  the  trunlf  of  the  nerve,  and  in  disease  of  the  anterior  fibres  by 
which  it  arise«,  or  of  the  anterior  part  of  its  nucleus.     The  path  from 
the  lenticular  nerve  is  through  the  ganglion  and  ciliaiy  nerves.     Losjj 
of  accommodation  in  one  eye  only,  without  the  affection  of  other 
branches  of  the  third  nerve,  is  possibly  due  to  disease  of  this  ganglion 
or  of  the  nervous  ganglia  within  the  eye,  but  we  have  no  evidence  at 
present  of  the  effect  of  disease  of  th^'se  structures.f    Bilateral  cyclo-^ 
plegia,  occurring  alone,  usually  depends  on  disease  of  the  centres 
the  nuclei  of  the  third  nerves.     It  occurs  in  dipththeritic  paralysia^l 
of  which  it  is  one  of  the  earliest  and  most  constant  symptoms.    It 
occurs  also  as  an  associatt-d  symptom  in  degenerative  disease  of  the^H 
spinal  cord,  especially  in  tabes.     Its  relation  to  such  disease  is  simila]^^^ 
to  tlmt  of  the  loss  of  the  reflex  action,  immediately  to  be  descriln^d,  ^ 

•  See  Remak»  •  Near.  Cent,'  1888.  p,  5. 

t  See  Ho»ch,  *  Neur,  Cent.,*  ias9.  p.  592. 
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Jiiii  tridopUgia, — The  pupil  maybe  undalj large  («7ytIrw#M),from 
^mimf  of  the  iphincter  (tbird  nerve)  or  epasm  of  ihe  racJiating  fibres 
{i^nfMitlietic),  or  it  may  be  unduly  small  (mtfotis)  from  the  oppaaite 
eoctclilioDs.  The  iris  has  three  actianBp  two  refiez  aEid  one  associated : 
(1)  Bftflai  ooutraction  of  the  epbtncter  on  exposure  of  the  eye  to  light 
(S)  Bottex  diLitalion  by  tbe  radiating  fibrus  on  Btimulatiou  of  some 
cttteBMMH  nerre*  (8)  Oontraction  on  accoinmodattou,  usiiallyp  but 
woi  neeosaarilyy  associated  witb  conyergonce* 

(1)  Lo&»  of  the  AsfiociaUd  Action  :  Accommodation  IridopUgia. — The 
f»apit  does  not  lessen  in  size  wheo  an  effort  to  accommodate  is  made. 
Toexamitie  this  action  it  is  ouly  necessary  to  make  the  patient  look 
first  at  a  distant  and  then  at  a  near  object ;  tbe  two  should  be  in  tbe 
lAime  line  of  TisioB,  so  as  to  avoid  any  change  in  tbe  amount  of 
light  that  enters  the  eye>  Tbere  is  usuaily  paralysis  of  accommoda- 
Ibii,  but  the  ciliary  iimscle  may  be  competent,  and  yet  the  asso- 
rted a^ian  of  the  iris  may  be  lost,  and  vice  vend.  This  loss  is  less 
ooiBiB)Oa  than  ta  that  of  reflex  action  ;  it  is  due  t€  the  same  causes  aa 
sfdoplegia. 

(8>  Lo9§  ofth&  Light  Reflex:  Keflex  Iridoplegm, — In  examining  the 
aslioo  of  the  iris  to  light,  care  muat  be  taken  to  test  each  eye  separately^ 
faeepiiig  the  other  eye  covered.  Light  entering  oue  eye  acts  on  both 
pttpila,  and  the  contraction  of  each  is  the  result  of  the  total  amount 
of  light  that  enters  both  eyes.  If  one  eye  be  covered  and  the  action 
af  the  other  pupil  noted,  it  will  be  found  to  contract  still  more  when 
the  firat  eye  is  uncovered,  A  good  light  is  important ;  a  slight  action, 
diatinct  on  a  brigbt  day,  is  often  imperceptible  in  a  dull  light.  If 
irtiflcial  light  is  used,  it  is  best  to  make  the  patient  look  at  an  object 
ia  a  distant  dark  part  of  tbe  room,  and  thou  bring  a  light  suddenly 
ID  front  of  the  eye.  If  the  patient  looks  at  a  near  light,  he  will  ac^ 
lOCDinodate  for  it,  and  the  pupil  may  then  contract  wben  there  is  no 
tetioo  to  light.  Hence,  if  the  light  is  looked  at,  it  mnst  be  at  least 
four  feet  from  the  patient,  and  sliould  }>e  bright.  To  avoid  the  accom- 
modation it  is  desirable,  if  a  light  is  brought  in  front  of  the  eye,  that 
Ukb  other  eye  should  be  sbielded  from  the  light  but  not  closed,  so  that, 
bj  con  tin  ding  to  fix  a  distant  oiiject,  accommodation  may  be  kept 
relaxed,  Beflection  of  light  into  the  eye  by  an  ophthalmoscopic  mirror 
ii  not  a  good  test,  because  the  light  ftills  only  on  a  very  small  area. 
and  may  miss  the  macula,  the  most  sensitive  part.  Befiex  iridoplegia 
IS  aaoally  double;  when  ono-sided,  as  in  a  case  recorded  by  Eales,* 
ita  eanae  Is  usually  exceptionaL  But  I  have  observed  the  loss  to  be 
uaOateral  in  tabes,  although  this  is  very  rare. 

The  path  through  which  this  reflex  action  is  produced  is  the  optic 
aerve,  both  optic  tracts,  probably  the  corpora  qnadrigeminai  the 
antexior  part  of  tbe  nucleus  of  the  third  oerve  behind  the  centre  for 
aeoommoclatlon,  probably  the  second  fasciculus  of  origiu  of  the  third 
oarve*  ita  trunk,  the  ciliary  ganglion,  and  the  ciliary  nei'vea. 

•  •  Oplitb,  Rev,/  ii,  p.  225. 
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(8)  Loss  of  the  Shin  Jleflex:  Cutaneous  Jridophgia. — Tbe  dilatation 
on  cutaneous  etimulation  occurs  in  most  persons  under  normal  mr-^ 
cumstaucca.  The  Bkin  of  the  neck  is  a  conveuient  place  for  theatiBlli- 
lation.  The  famdic  current  applied  witli  a  wire  brush,  so  as  to  pro* 
duoe  a  sharp  painful  eensatit^n,  lias  been  usually  emploved,  but  m 
moat  persona  the  prick  of  a  neodlo  or  pin,  of  a  quill  point,  an  J  even 
a  pinch,  ia  sufficient  ♦  Tbe  motor  path  for  this  action  lies  in  the 
cervical  sympathetic,  and  the  fibres  conne*:ting  this  with  the  cord  at 
the  lowest  part  of  the  cervical  region.  The  centre  on  which  it  depends  ^ 
IS  BE  id  to  be  bene  nth  tbe  corpora  quadx'igemina,  to  the  outer  side  of  V 
that  for  the  light  reflvx.  If  so,  both  motor  and  sensory  paths  most 
traverse  the  cenrical  region  of  the  spinal  cord. 

Each  reaction  is  lost  when  disease  interrupts  its  path  or  damagee 
the  centre  on  whitih  it  depends.  Thus  the  light  reflex  is  impaired  or 
lost  in  disease  of  either  the  optic  nerve  (inclu(3ing  the  retina)  or  in  ^ 
disease  of  the  trunk  of  the  third  nerve.  Disease  of  one  optic  tract  ■ 
does  not  lessen  the  action,  unlesB  the  light  falls  only  on  the  blind 
half  of  the  retina  (see  p.  163),  no  doubt  because  the  fibres  from  the 
most  sensitive  (central)  region  of  each  retina  pass  by  both  optic 
tracts,  and  so  disease  of  one  does  not  abolish  the  reflex.  So,  too,  the 
skin  reflex  is  lost  in  disease  oi  the  cervical  sympathetic,  and  in  some 
affections  of  the  cervical  spinal  cord,  especially  in  those  that  impLiir 
sensibility.  In  any  case  we  infer  tbe  seat  of  the  disease  from  the 
other  symptoms  that  are  associated  with  tiie  loss. 

When  tbe  loss  of  reflex  action  occurs  without  such  accompanying 
symptoms,  and  is  thn^  isoUted,  so  far  as  immediate  associations  are 
concerned,  it  is  generally  due  to  disease  of  tbe  centres,  degenerative  in 
character. t  It  occurs  in  association  with  disease  of  tbe  spinal  cord, 
chiefly  with  locomotor  ataxy,  in  which  it  is  a  common  and  early 
symptom.  The  loss  is  frequent  also  in  general  paralysis  of  the 
Insane,  and  is  occasionally  m^t  with  in  otlier  degenerative  diseases  of 
less  definite  type.  It  may  occur  also  without  other  nerve  symptums. 
In  most  of  the  cases  I  bave  seen^  m  which  it  existed  alone,  the  patients 
have  had  constitutional  syphilis  many  jears  before,  and  tbe  same 
statement  is  true  of  at  least  one  disease  (locomotor  ataxy)  with  which 
the  symptom  is  often  associated. 


*  In  some  peraont  in  wbom  tbe  reflex  nction  It  resdilj  prt>diiced»  It  occurs  on 
iligbter  cutaneoui  impressions.  It  may  occur^  for  instance^  when  the  palm  of  the 
hiLTid  ts  tickled,  as  scboolboji  know  who  pretend  to  dilate  tbe  piipil  hj  aq  act  of  tbe 
will. 

f  This  has  not  yet  been  dem  oust  rated,  but  hurdly  adtnitu  of  doubt  becauiA  tbe 
lo^i  of  reflfX  aclioii  occurs  under  tiie  Piirae  condilioiii  at  another  nffectioQ  to  be 
preaentlv  described^  progres:sive  pnrnlyfiU  cf  tbe  external  muicles,  tbe  ceotnil  aud 
degenerative  nature  of  which  htkn  been  proved. 

Tbe  frequency  of  los^  of  ibe  light  reflex  without  toss  of  the  associated  action  of 
the  iris  was  first  pointed  out  by  Arg-yll* Robertson,  The  fact  tlmt  lo^s  of  rcfli-s 
dihitation  b  nsually  associated  \^ith  thut  of  rcfiex  contraction  was  discovered  by 
Eib. 
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The  two  pi&l«ie8  are  x>iien,  but  not  alivajs,  conjoine<3,  Tliere  ma/ 
ba  lost  of  refloi  action  to  light,  when  the  pupil  still  dilates  on  stinTula- 
tioii  <rf  ill©  skill*  Tb©  pupils  are  often  small,  reduced  to  two,  one  and 
^  balf«  or  one  millimetre  in  diameter.  The  association  of  these  snTall 
pupils  with  spinal  disease  was  noticed  before  the  more  sig^nificant  loss 
of  tbe  light  reflex  was  discovered,  and  the  condition  was  called  *' spinal 
mjoais/*  But  tbe  pupils  are  not  always  small ;  ther  may  be  three, 
foQf,  or  fife  millimetres  in  diameter,  although  there  is  no  trace  of  re<- 
tction  to  light.  I  think  that  it  will  generally  be  found  that  when  the 
pu}ftls  are  not  small  the  skin  reQex  persists^  and  when  thejr  are  small 
it  is  lost.  The  small  pupils  mav  be  the  result  of  the  loss  of  tone  In 
tbontdiatiog  fibrils  accompanying  the  loss  of  the  skin- reflex,  and  pre- 
•trred  when  tbe  pupils  are  large.  In  cases  of  disease  of  the  third 
oenre  the  ciliary  muscle  is  paralysed  aa  well  as  the  iris,  Wbeii  the 
tefles  lots  is  due  to  centml  degeneration  tbe  ciliary  muscle  is  usually 
OiSeeled*  and  tbe  pupib  contract  during  accommodation.  In  some 
mm»,  howeTer,  there  is  also  cycloplegia.  Ail  tbe  internal  muscles  of 
the  eyeball  are  then  paralysed*  a  condition  which  we  shall  again 
eonsider. 


CoxFonitj}  OctTLAB  Palbies.— Zro#ff  of  Convagence  and  of  Accommo- 
ioHim, — ^Tbe  power  of  accommodiitioo  may  be  losjt  although  the  ejes 
can  ttill  be  conterged,  but  in  many  cases  the  two  actions,  habitually 
S«ociiited»  are  lost  together.  The  internal  recti  may  contract  in  a 
normal  manner  in  lateml  moTements  of  the  eyes,  but  cannot  be  made 
to  eootract  together.  Doubtless  there  is  a  separate  centre  for  the  con- 
fwrgiDg  action,  as  we  shall  presently  see  there  is  for  the  actiun  of  one 
with  the  opposite  external  rectus  in  lateral  movements.  The  former 
must  be  dosely  connected  with  tbe  accommodation  centre,  since  we 
only  converge  when  we  accommodate.  A  remarkable  eiauiple  of  this 
loss  in  a  child  has  been  published  by  Eales.^  There  was  absolute 
loas  of  convergence,  of  aecommodation,  and  of  the  associated  action 
of  the  iris,  while  all  other  movements  of  the  ejes,  and  the  reflex 
aetmi  of  tbe  I'upil,  were  perfect.  Tbe  losi^  developed  gradually 
without  recognisable  cause,  and,  after  lasting  for  about  a  yeari  pas&ed 
away. 

I^aralyrii  €f  the  ttpteard  movement  of  the  eyu  has  often  been  observed 
iu  cases  of  central  disease,  associat'e<l  with  para!y»is  of  the  levators.  It 
may  result  from  disease  of  the  posterior  part  of  the  third  nei  ve  ouclei 
(Kahler  and  Pick).  When  due  to  such  a  focal  lesion  it  is  usually 
unilateral.  It  is  possible  that  there  is  also  a  higher  centre,  disease  of 
which  may  paralyse  the  upward  movement  without  the  lid,  since  this 
tSMlated  symptom  may  be  met  with.  I  bare  recorded  one  such  case  in 
which  the  symptom  was  well  marked. f 

*  *Trmt}s.  Opbth.  &oc.p'  Iv,  l&S4t  }>,  300,  ami  orml  eoramuuiratioiL, 
f  *Tracit.  Opbth.  Soc.,*  i,  81,  p.  117,    The  putieut  Imt  died   lince  the  account 
of  li«r  tMm  JThM  publiih«d.     A  very  imall  tuiDOur  wai  found  In  the  middle  Ime 
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Paralysis  of  both  ii["Ward  and  downward  movements  of  the  «ye«, 
witlioKl  impairmeut  of  the  lateral  movemeuts^  has  also  been  observed, 
and  is  probably  also  due  to  a  lesion  m  tbe  Bame  position.     The  para- 
lysis hai  been  bilateral  and  accompmied  witli  ptosis.    But  it  baa  aJag  ^ 
been  caused  by  disease  of  the  cerebral  Lemispbere,  situated  in  tb#H 
corpus  striatum  and  optic  thalamus,* 

Paralys  ia  of  La  t  era  I  Mo  v  e  m  ent;  Co  njugai&  Deviatio  n  of  the  Eysi.  — The 
conjugate  deviation  of  the  eyes,  towards  the  side  of  a  ledon  in  the 
cerebral  hemispliere,  the  result  of  a  loss  of  the  power  of  moving  them 
to  the  other  side,  has  been  already  described  (p.  78).  The  deviation 
is  occasiot^aliy  due  to  si^asm,  and  is  then  from  the  side  of  the  cerebral^ 
lesion.  We  infer  to  whith  of  these  two  mechanisms  it  is  du*?,  by  thdV 
ass<»ciated  symptoms  in  the  limba,  which  are  paralysed  and  flaccid 
wheu  the  eyes  deviate  from  them,  rigid  with  spasm  when  the  devia- 
tion is  towards  them,  and  from  the  side  of  the  lesion.  These  are  merely 
an  extension  to  the  ejea  of  the  effects  of  the  disease  manifest  in  the 
limbs.  Their  occurrence  and  deg^ree  seem  to  be  related  to  the  seat  of 
the  cerel>ral  lesion.  But  in  disease  of  the  pons  the  condition  ia 
reversed.  A  paraljeing  lesion  on  one  side  eauses  a  loss  of  the  move* 
nieut  of  both  ejres  towards  that  side.f  The  seat  of  the  disease  that 
has  this  effect  is  the  tegmental  region  of  the  poos,  at  or  abo?e  the 
imcleuB  of  the  sixth,^  and  the  facts  show  that  the  path  for  this  com- 
bined movement  descends  in  the  same  side  of  the  poDS  as  thnt  to- 
wards which  the  ejes  are  moved,  and  that  the  movement  is  effected 
through  the  nucleus  of  the  sixth.  The  sixth  nucleus  must  therefore 
act  on  tbe  the  opposite  third  nucleus  and  internal  rectus,  and  the  path 
by  which  the  iuflnonce  is  exerted  is  almost  certainly  the  posterior 
horizontai  fibres.  It  has  even  been  thought  that  through  these  fibres, 
those  of  the  third  nerve  for  the  internal  rectus  actually  arise  from 
^c'hhiil  the  poateriar  qtrndrigemliial  bodiei,  damaging  these  slightly,  ths  yalaiii,  «nd 
thi?  mrljarcnt  part  of  the  inferior  vermiform  proceia  of  the  eerebellnm. 

It  muit  be  retiiembered  that  disense  of  tbe  Dervet  or  their  roots  m&j  chunce  to^g 
fcfft'Ct  only  the  (ibrta  for  the  supeni>r  recti.      Tbii  was  iippjiretitly  the  ciiie  in  «*■ 
pntietit  with  tin  interpeduncalar  Byphiloma  (Tbf»ni«cn»  'Berlin.   Qo-elUfb.  f.  Psjch,/ 
June  7tli>  1886).    One  inperior  rectiii  waamore  affected  tlinn  the  other,  acbsrmcter 
ibat  IS  probably  of  diti^iostic  importance. 

•  Wernicke^  *  Ikrlin,  ttl.  Wtichenichr./  1876,  p.S&i,  and  1B78,  p.  154.  A  simttAS 
lots,  associated  witti  hernia t>opiiv  ^'^  present  in  m  case  recorded  by  Lang  and  Fiiz« 
gerald,  •  Traai.  Ophtb.  Soc*  vol  ii,  p,  230, 

f  Mneb  attention  has  been  hitely  given  to  this  palsy.  The  moat  important 
writings  on  tbf*  snbjoct  are  tlioso  of  Broadbent«  *  Med,  Times  and  (iar»/  187i,  vol.  i; 
Duval  and  Labtirile,  *  Jourri.  do  I'Anat  et  Phva./  1879;  Bernhardt,  *Gehira< 
geschutiUt©  J*  Wernicke,  *  Gehirnkrankheiten,*  Bd,  i ;  Mierzejewiki  and  Roeenbuch, 
'Neiirulog.  Centralbl./  1S85,  p.  363  j  and  Bleukr,  *  D«ut,  Arcb.  t  kl  Med./  1886, 
Bdo.  XXX vii  and  xjcxvlii,  in  whoso  paper  a^^stracts  of  most  writings  on  tbe  subject 
will  be  fonnd,  and  an  importiint  eusc  by  Hogbca  Bennet  (*  BrHin,*  1839)^  In  widck 
ibcre  was  permanent  conjugate  deviation  of  bead  and  eyes,  tbe  rental t  of  a  ptitdl 
of  softindng  limited  fco  the  «ixth  nocleui.     Power  of  conv^rgeoce  was  retai&etl, 

{  Very  seldom  below,  and  then  reaching  yp  to  the  nnclens.  See  note  on  nexl 
pajfe. 
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iixih  nucleus ;  ibis  assumption  is  opposed  bj  niaoj  facts,  ao<3  it 
IB  th^t   the  horizontal   Ebrea    iiierelj  connect   the  two  nnclei  ^ 
het  signs  of  diseiise  of  the  pons  are  often  prest  nt,  paralysis  either 
rf  tlie  fmcml  or  of  the  §rth  nerTe*     Nystagmua  is  often  associated 

Knee  the  morement  is  eicited  from  the  opposite  cerebral  henil- 
^Iwn,  the  path  mnst  cross  the  middle  line  above  the  middle  of  the 
posti  and  it  probably  does  so  at  tbe  corpora  qiiadri^einina.  If  so  the 
iiraQgement  must  be  that  shown  in  Fig.  97,  We  do  not  know,  how- 
trer^  vbeihor  the  pons  contains  merely  the  path  to  the  sixth  noclens,  or 
vLethtT  there  is  a  special  centre  for  the  movement  distinct  from  this 
lofiknt.  The  latter  is  probahl©  on  ucrcunt  of  the  relation  of  tbe 
gtorement  to  sensory  impressions,  especially  to  those  of  the  auditory 
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Tio-  97. — DiAgTuni  of  the  roecL&nism  for  tlie  asBocUted  lateral  mov^ 

FlO.  98 — Dingram  of  pmbable  relation  of  tbe  lapcrior  oliviiry  VjckIv  to 
llid  asiociated  latiral  movemczit.  Tbe  Aatcrtak  in  eacb  figure  indiintei 
^tm  dovnw&rd  p&tb. 

,  combined  with  the  fact  that  a  movement  of  the  head  is  often 
Hied  with  tliat  of  the  eyes,  so  tliat  a  connection  of  the  auditory 
erre  with  the  sixth  nucleus  would  star  eel  y  suffice.    The  coumctions 
the  superior  olivary  body,  according  to  Btchterew,  are  precisely 


*  Tht  evfdi^es  It  that  tbe  internal  rectus  it  tiot  alwayt  tolnHy  paraljscd ;  it  hai 
taa  fawwn  to  net  in  convergeuce  altbougb  not  in  tho  Literal  movementj  und  aUn 
iBvaidt*  in  m  normal  manner,  if  the  otber  eye  w»i  covered,  althongh  tbire  wut  no 
aiiveaicut  when  the  eye  witli  tbe  p^ralyicd  external  reettis  wah  uncovered.  MoreoTer,- 
mintm  Hi*  iiith  nucleus  bas  been  totally  deitroyed,  uo  degeucrated  fibres  could  be 
iomd  in  tbe  opp<ieite  ibird  nerve, 

f"  Szperimenta  iu^'gest  tbat  deviation  tovard«  tbe  side  of  a  lesioti  of  the  pons 
■luw  IrrilaLion  and  iiuperftii-t  deatniutlon.  The  oppoiito  deviation  follows  tub' 
Mmm  of  the  irritation*  eaeb  bein^  attended  by  ttystagmns  (Laborde^  '  Gai.  med. 
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those  tba.t  such  &  centre  would  ha^e.  Bj  some  fibres  of  the  fillt^t^ 
which  degenerate  downwards,  this  bodj  is  connected  with  the  corpora 
quadrigeuiiiia,  and  fibres  paas  between  it  aud  the  sixth  nucleus,  the 
auditory  uuclei,  the  cerebellum,  and  the  lateral  column  of  the  spinal 
cord;  the  last  maysubsenre  the  muvemeiat  of  the  head.^  If  this  hj- 
potliesis  is  correct,  the  mechaniam  must  be  such  as  is  shown,  m  side 
view,  in  the  diagram  Fig.  98,  The  arrow-heaUs  indicate  the  direction 
of  conduction;  and  the  thicker  lines  indicate  the  path  bj  which  the 
movement  is  excited  by  the  will. 

According  as  the  disease  does  or  does  not  inTolre  the  nncleus  of  the 
sixth  nerve,  the  symptoms  present  some  yariation.  If  the  disease  is 
above  the  nucleus,  there  is  a  loss  of  the  power  of  moving  butb  eyea 
beyond  the  middle  line  towards  the  aide  of  the  lesion.  If  they  are 
moTed  towards  the  other  tide,  they  can  be  moved  back  as  far  as  the 
middle  line,  but  no  fui-ther.  In  moat  cases  the  other  eye  cannot  be 
moved  inwards  in  convergence  or  alone,  hut  in  a  few  instances  the^ 
movements  have  been  preserved,  alt  bough  the  inward  mofemeot 
associated  with  the  outward  movement  of  the  other  eye  has  been  lost. 
We  do  not  know  the  cause  of  this  difference.  If,  however,  the  disease 
inTolves  the  nucleus  of  the  sixth  nerve,  there  is  total  palsy  of  the  ex- 
ternal rectus,  so  that  the  eye  deviates  inwards  and  cannot  be  moved 
outwards,  even  op  to  the  middle  line.     The  condition  of  the  other  eye 

Is  the  same  as  in  the  first  ease. 

In  this  condition  the  facial  nervi 
is  usually  paralysed  as  well  as  the 
sixth,  its  fibres  being  damaged  as 
they  course  round  and  through  the 
sixth  nucieus.  An  instance  of  this 
palsy  is  repn  stinted  by  Fig.  99.  The 
onset  was  sndden,  and  slight  hemi- 
plegia was  present  at  first.  The  left 
sixth  and  facial  nerves  were  com- 
pletely paralysed;  the  left  eye  de- 
viated inwards,  and  no  ontward 
movement  was  possible ;  the  right 
eye  could  not  be  moved  inwards; 
the  facial  muscles  presented  the  re- 
action  of  degeneration*  If  a  lesion 
t?  ^   (,n    f*      i^         ,'**!.     iti  t^®  P"^^*  damages  the  fibres  of 

FiO.  99.— Complete  paratjiis   '>f  the  ^i         .    r,  -  ,     . 

left  »iitli  and  facial  i.ervei(«.itli  in-  the   Sixth    nervB    away   from    their 

ability  to  move  tbo  right  vy&  towunli  nucleus,  the  paralysis  of  the  external 

^    the  left)  from  an  acute  Ivs'wn  on  the  „^«a„«  "     „,^„,j„+„  u„#.  ^*:„*„  „i* 

i„f*  *:.i  x^.f  #1,^  «««-     /Lv  ™  „  ,,i.„  rectus  18  compieta  but  exists  alone; 

left  Side  of  the  pons,     (rroro  a  pno-  ^  ^-^^  f 

tograph.)  there  is  no  deficiency  of  movement 

^  In  one  recoidfd  c&&e  tlie  tisiun  wa«  bc4ov«^  the  level  of  the  Bixth  nacleus,  the 
lower  end  of  thti  nucleufl  bt'ing  near  the  higtteit  part  of  the  lesion.  It  is  probahle 
that  the  aiiperior  ollvnry  body  wai  involved  (Senator,  *  BerL  Piych,  Gesellich,/ 
Jaly9th,  18H3). 
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of  ilie  opposite  interDal  rectus.  The  lesioB  tLat  cA,iises  tbese  sjm- 
ptOOLS  majbe  either  a  chronic  process,  such  as  a  small  tumour,  or  an 
iCQta  lesion,  hroraorrhage,  or,  more  frequently,  softening.  Other 
symptoms  of  disea&e  on  one  eida  of  the  puns  are  often  present, 
iipeciallj  in  the  region  of  the  fifth  nervo  on  the  aide  of  the  lesion* 
sometimes  in  the  limbs  on  the  opposite  aide. 

Tfdal  Ophthalmoplegia. — Pamlysia  of  all  the  muaclea  of  both  eyes, 
lolenial  and  eiternal,  is  a  very  rare  coosequenre  of  disease  at  the 
neighbourhood  of  the  orbital  fissure  and  optic  foramen  on  e.Lch  side, 
tsiher  in  the  orbit  or  within  the  skull,  such  as  thrum  bo  sis  in  each 
[csTcrBouft  fitnua,*  But  it  is  met  with  chiefiy  in  cases  of  nuclear 
itagnac^  and  will  he  described  in  the  account  ot  this  varietj. 

Causes  ahb  Caxisal  Yaeikties. — Paralysis  of  the  ocular  musclei 
msy  be  due  to  disease  of  the  nerves  in  the  orhit  or  at  the  base  of  the 
hmin,  to  lesions  of  the  fibres  of  origin  between  the  surface  of  the  brain 
ipd  the  nerve*nuclei,  and  to  disease  of  the  nuclei  themselves*    A 
defeet  in  certain  ocular  movements  may  ako  be  produced  by  disease 
the  cortex  of  the  bndn  and  of  the  path  from  the  cortex  to  the  nudeif 
hut  the  loss  that  is  usually  so  produced  is  that  of  the  conjugate  lateral 
movi'meut  of  both  eyes,  already  described  in  the  account  of  hemi- 
plrgis,  with  slight  ptosis  on  the  side  opposite  to  the  lesion*     It  is 
I       possible^  however^  that  a  defect  of  associated  movements  {eg,  of  the 
'       Dpvard  or  downward  movement)  is  also  sometimes  due  to  disease  of 
^■Bm  hemisphere,  but  our  knowledge  of  this  cause  is  imperfect.     Of 
^Hho  remaining  lesions  those  of  the  nuclei  (constituting  the  important 
^Broup  of  nuclear  palsies)  will  be  separately  described, 
^V  Injury  is  a  common  cause,  and  may  damage  the  nervea  in  any  part 
^^f  their  course,  especially  at  the  orbital  Assure  or  in  the  orbit,  but 
r     poiiMtimes  at  their  origin.     Some  of  the  roots  of  one  third  nerve  have 
been  found  tom.f    One  eye  is  usually  alone  affected.    The  injury  is 
Qsuallj  a  blow  on  the  side  of  the  head,  which  causes  an  extravasation 
and  immediate  paralysis,  or  excites  an  infiammation  and  palsy  after  a 
few  days.     All  or  only  some  of  the  nerves  may  sufifer.     Becovery  is 
slow  and  often  imperfect.     Sometimes,  indeed,  there  m  a  late  ex  ten- 
BOD,  perhaps  by  processes  outside  the  nerves,  or  cicatricial  contraction 
at  adjacent  tissue*     Thus  a  blow  on  the  right  temple  was  followed  at 
by  palsy  of  all  parts  of  this  third  nerve.     Slow  improvemeut  was 
by  a  relapse,  with  palsy  of  the  external  rectus, 
Neuritis  in  the  orbit  or  at  the  base  of  the  brain,  involving  the  trunks 
bfancbe8»is  not  rare.     It  may  be  syphilitic  in  either  situation.     In 
orbit  it  is  sometimes  primaiy  and  **  rheumatic,^'  but  it  is  occa- 
nosallj  secondary  to  adjacent  cellulitis.     Within  the  skull  it  is  gene- 
rally secondary  to  meningitis.     The  nerves  in  the  orbit  are  damaged 
ly  alow  pressure  only  in  rare  cases  of  orbital  growths,  but  within  the 

•  Couplaiid,  'Trans   Opti,  Soe./  vol*  V. 

t  Hutchiuaon,  AsUey  Cooper  Prixp,  May  Ut,  lf^65. 
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skull  they  often  *fiuffer  compreBBion  hj  growths  or  aneurisms.  All 
the  nervea  to  om?  eye  mny  be  compressed  in  the  wall  of  the  cavernous 
einiiB  by  ibrombosia  in  it,  bj  an  snenrism  of  the  mterual  carotid,  oi^ 
bj  aa  aljacrnt  growth,*  and  both  third  nerves  maybe  damaged  by  a^" 
growth  between  the  cerebral  peduncles,  or  by  an  aneurism  of  the  pos- 
terior Ci'rebral  aitery*  TuoKjura  of  the  nerves  tbemselves  are  rare; 
nenjomala  are  alojosit  unknown,  but  nod  alar  sypbilitic  growths  some- 
times occur,  and  may  be  symmetrica!^ — situitted,  for  instance,  on  the 
two  sixth  nerves  near  their  origin  (Barlow)*  Tbe  root-fibres  sufiFer» 
in  their  deep  course,  from  vari*>u3  lesions  of  the  brain, — hsemorrhage, 
softening,  tumours,  and  islets  of  disseminated  sclerosis.  Such  lesions, 
involving  tbe  sixth  or  third  nerve-fibrea,  of  ten  also  implirate  the  motor 
tract,  aud  there  results  hemiplegia  associated  with  pMlsy  of  one  of 
these  nerves.  In  consequence  of  the  decu8s.ation  of  the  motor  tract 
below  the  origin  of  the  nerve,  tbe  two  symptoms  are  always  on  tlie 
opposite  sides,  "alternate  hemiplegia;**  if  on  tbe  same  side  there 
must  be  two  lesions.  Very  rarely  a  stirall  focus  of  softening  in  the 
eras  may  damage  only  some  of  tbe  roots  of  the  third  nerve. t  Paralytis 
of  all  tbe  ociilar  museles  has  been  caused  by  ibe  fumes  of  charcoal,  by 
lead,  and  tbat  of  the  tbird  nerve  has  been  met  with  in  Graves* 
disease.^  Other  toxsemic  states^  as  that  from  alcohol,  may  have  a 
similar  effect.  In  some,  tbe  mechanism  is  a  peiipheral  neuritis,  but 
an  ELction  on  tbe  centre  is  more  frequent, 

Diphiheritic  Faralysis.—A  rare  cause  of  palsy  of  the  external 
mu.scles  is  diphtheria.  The  external  rectus  has  been  occiisionally 
affected,  and  both  internal  recti  have  been  weakened  in  association 
with  the  loss  of  aecommodation  so  common  in  this  disease.  In  one 
case  all  the  muscles  supplied  by  one  third  nerve  were  affected 
(Yadelot),  and  in  two  others  tbere  was  paralysis  of  all  tbe  external 
muscles  of  both  eyes.§ 

Taheixc  ParalyBis.— In  locomotor  ataxy  it  is  very  common  for  some 
of  tbe  ocular  muscles  to  be  weakened.  The  loss  of  power  is  often 
transient,  and  then  may  recur;  sometimes  it  is  permanent.  Each  form 
may  occur  at  auy  stage  of  the  disease,  and  is  sometimes  an  early 
symptom,  even  preceding  those  in  the  limbs.  The  external  rectus, or 
tbe  levator  and  superior  rectus,  are  the  muscles  most  frequently 
affected ;  occasionally  all  tbo  muscles  supplied  by  tbe  tbird  nerve 
suffer.  Loss  of  tbe  light-reflex  is  extremely  common,  and  other  in- 
ternal palsies  are  not  infrequent.  External  palsy  is  generally  on 
one  side  only,  but  sometimes  both  eyes  are  afficled  (see  Figure, 
ToL  i,  p.  408) •    We  have  scarcely  any  evidence  at  present  of  the 


*  Miioy  instancet  af  lach  pnlsy  are  on  record.  A  tjpical  one  u  recorded  hf 
NcttleHlnp, '  TnuA,  Opbtli.  Soc  /  voL  i,  p.  186. 

t  KaliEer  and  Pick,  'Arch.  f.  Psyck,'  i,  334^  It  hsa  bceo  termed  "fMcicaUr 
paliiy."     "  Root  palty,"  interDul  or  exteraal,  would  he  &  better  name^ 

X  Knapp*  Buixard,  FinUyaon. 

§  Ulitholf, '  Near.  Centmlbl,'  1885,  p.  123;  and  Mendel,  ib,,  p.  128. 
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(ttM  of  Uiese  palsies,  but  tbe  fa^t  tbat  total  nticlear  palsy  is  some- 
imm  net  witb  makes  it  probable  tbat  tbese  also  are  ofteu  oE 
McbttT  origiD.  Tbe  peripberal  uer?e  degeoemtioa  of  tabes  Las  not 
b66i  foQiid  is  tiie  ocubu:  iiervea,  and  its  limitation  elsewhere  to  tbe 
muoTj  Ebres  renders  its  ocourrence  in  these  cerves  improbable*  It 
mui  be  remembered  tbat  manj  subjects  of  tai>ea  bave  lind  coustitu- 
tiooal  irpbilis,  and  tbat  a  true  sjpbtlitic  ocular  pals^r  may  coexist 
mth  locomotor  ataxj. 

ShevtmuiHc  Faretlyst$, — Affections  of  tbe  ocular  musclpsduetoexpo- 
lureto  cold  are  regarded  as  due  to  ibeumatic  neuritis.  Tbej  are 
ilwijs  one-sided  J  and  commonly  inyolve  a  single  nerve,  or  a  single 
linmehi  or  two  contiguous  brancbes,  sucb  as  tbose  to  tbe  levator  pal-> 
pebns  and  suj^erior  rectus.  Barely  all  tbe  nerves  of  one  orbit  aro 
isTolTed,  includiag  tbe  optic  nerre  (see  p.  144).  Tbe  onset  of  tbe 
diosin  ti  often  attended  witb  pain  about  tbe  orbit.  Tbe  occurrence 
of  4  rliemoatie  nearitis  does  not  rest  ou  patbological  evidence,  but 
is  nerfOfihel^s  bigbly  probable*  In  two  of  tbe  cases  in  wbicb  all 
\ht  norrea  of  tbe  orbit  were  affected  tbe  patient  bad  preTiouslj 
tufered  from  facial  nearitis  due  to  cold.  In  one  recorded  ease,  ia 
v^  ■  lling  of  tbe  lids  seemed  to  prove  tbat  tbe  disease  was  orbital, 

i\  muscles  escaped,  on  account,  it  is  supposed,  of  tbe  more 
rentral  position  of  tbeir  nerves.  • 

^iwnofT^o^e,— Paralysis  of  an  ocular  nerve  may  be  apparently  tbe 
rsioU  of  bcmorrbage  into  tbe  sbcatb,  compressing  tbe  fibres.  In  a 
oae  of  paralysis  of  one  fourtb  nerve,  tbe  onset  was  quite  sudden 
4iuiBg  an  attack  of  vomiting.  No  otber  cause  could  be  traced. 
Hcmorrbage  into  tbe  sheatb  of  tbe  tbird  nerve,  near  its  origin,  baa 
preeaded,  by  a  few  days,  meningeal  htemorrbage.f  Otber  cranial 
iiertei  may  be  auddeiily  paralysed  in  like  manner.  Tbis  mecbanism 
ii  probably  not  uncommon  and  may  depenil  on  a  special  arrangement 
el  tbie  blood*  vessels.  Tbe  ca^e^  come  witb  in  tbe  general  law  tbat  an 
oiguiio  lesion  of  actually  sudden  onset  is  always  vascular,  due  to  tbe 
n^tOTO  or  occlusion  of  a  vesseL  An  onset  during  strain  renders 
ntfiiiie  acarcely  question^vble. 

Sg/MUHe  Faralym$* — ^From  tbe  list  of  causes  already  given  it  isevi. 
taiithai  syphilis  may  produce  palsy  of  ocukr  muscles  in  several  ways* 
Tba  iMrrefl  may  be  tbe  seat  of  isolated  sy^ibiittic  inflammation  or  of  a 
ganuoa;  tbey  may  be  involved  in  eyphiUtic  meningitis  or  compressed 
by  a  sypbilitic  growtb  outside  tbem,  Tbey  may  also  Ijo  damaged  by 
la  aoeuri&m  of  sypbilitic  origin.  A  young  man,  a  few  years  after 
piimarj  sypbilis,  became  affected  wilb  palsy  of  one  third  nerve,  which 
did  not  yield  to  antisypbilitic  (or  any)  treiitment.  After  some 
Bonibs  be  was  seized  with  apoplexy  and  died,  probably  from  tbe 
mptoro  of  an  aneurism  of  tbe  posterior  cerebral  artery.  Lastly, 
tjpliilia  seems  to  predispose   to   degeneration  of  the   nuclei   of  the 

•  MoUii«,'Cenlf.Nervenli.,*  18B6>  p.  fil6.  The  ijinptom*  followed  expotur^ 
to  cold.  t  GKjia««:beidi}r  *  ChariU>-A<itu;  i^\f^. 
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DerveB.    Thus  the  mere  fact  that  |iaralj8iB  is  due  to  Bvphilia  it  onlj 
the  first  step  in  the  diagnostic  proljlem  of  the  natun^  of  the  disease. 

Belapsing  Fahy. ^One  form  of  paralysis  of  the  third  nerve*, 
which  occurs  chiefly  in  the  suhjecta  of  syphilis,  presents  a  peculiar 
teiadeiicy  to  relapse  and  persist.  One  third  nerve  becomes  para- 
lysed, improves  under  treatment,  and  then,  perhaps  whilo  the  treatment 
is  being  continijed,  the  other  iliird  nerve  suffers,  and  afterwards  the 
affection  of  the  first  returtia.  An  instance  of  the  palsy  is  shown  in  Fig. 
100.  Syphilis  was  contracted  four  years  previously^  but  the  sudden 
onset  of  the  palsy  of  the  left  nerve  orcurred  during  a  severe  cold. 

Tbe  patient  was  treated  with  iodide 
and  mercury,  but  the  course  of  the 
paralysis  was  that  described  above^ 
and  the  permanent  eoudition  was  that 
the  left  eye  could  only  be  moved  out- 
wards and  a  little  upwards.  There 
was  extreme  ptosis  of  tbe  left  eye  and 
slight  ptosis  of  the  right  The  in* 
teriral  louseles  were  also  paralysed. 
In  another  ca^se,  similar  in  course  but 
less  complete,  the  interval  after  the 
syphilis  was  thirty  years,  so  that  its 
influence  ia  doubtful  The  nature  of 
the  lesion  in  these  cases  is  uncertaitu 
The  course  and  limitation  of  the  sym* 
ploms  seems  inconsistent  with  nuclear 

disease, 

Fia.  100.— Doaljle  ptoiit  from  para-         „  ,  «»■!**■«» 

lyiii  of  tbe  third  nerves,  cnmplcta  Mecumug  or  Periodical  PaUy,— 
on  the  left  iide,  pnrtial  dti  the  The  last  variety  to  be  described  is  i 
right.     O^.r-actioii  of  fr-mtak*,  ^^^^  f^,^^,  ^f  transient  palsy,  usuaUy 

on  one  side  only,  which  comes  on 
at  intervals  dyring  many  years.*  It 
has  been  miscalled  "relapsing  palsy/*  but  typical  attacks  are  recur. 
fences,  not  relapses,  and,  in  most  instances,  have  l>eeu  periodical.  Both 
sexes  suffer,  but  women  are  more  subject  to  the  diBease  than  men. 
It  often  dates  from  early  childhood,  and  has  been  known  to  begin  at 
eleven  months, f  ^t  fifteen  mouths,  j  at  five  years  of  a-^e,  and  later  ;§ 
it  continues  up  to  at  least  middle  life.  An  attack  may  occur  at  the 
same  time  each  year,  or  at  intervals  of  about  six  months.  A  much 
longer  interval  usually  separates  tbe  earlj  attacks.  Sometimes  the 
intervals  have  been  long  and  irregular,  amounting  to  several  year8,|| 

*  CoMt  have  been  recorded  in  tliis  eouittry  by  Sftttndby,  'Lftace^'  1882^  il.  Sis, 
and  1885,  S,  57;  and  by  Snell,  ^Trana.  Oplith.  Soo^*  t*  iwa. 
t  Mobiui,  'Neuf,  Cent./  1884,  p.  307. 
J  Snel!,  loc,  cit. 

§  TUomscn,  *  Cliarit^'Annalen/  18S5,  p.  6fi2, 
II  Five  to  nioo  years  In  m  grbo  recorded  by  Cumntet^  'L'UdIoh  mid.,*  1876,  p.  S0$» 


greater  on  the  aide  of  the  com- 
plete paky. 
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wlule  to  oilier  cases  ihej  bare  been  short,  and  attacks  hare  even. 
gWllif^  fti  each  mensirunl  period.*  Ab  a  rule  the  paroxysm  begins 
villi  wtfHm  pain  in  tbe  e)  «^»  and  often  with  headache  and  Tomlting* 
TbeM  sjinptoms  last  two  or  three  daye ;  the  palsy  may  accompany 
tbem  or  may  come  on  as  they  lessen.  In  many  ca^es  only  the  third 
nerre  has  been  affected,  but  in  some  the  eiteroal  rectus  was  also  in* 
Tohred,  The  palsy  may  be  complete  or  incomplete;  the  int»rnal 
muscles  are  often,  but  not  always,  affected  ;  there  is  usually  ptosis. 
The  loss  of  power  lasts  for  a  few  days  or  werks,  and  then  gni dually 
passes  away.  When  tbe  attacks  are  frequent  tbey  are  usually  brief. 
In  many  cases  a  slight  defect  of  power  has  persisted  during  the 
laterrals.  In  one  case  there  was  concentric  contraction  of  both 
ields  of  viBion,  greatest  in  the  paralysed  eye»  and  varying  in  degree 
ia  proportloD  to  the  motor  palsy  (Tbomsen),  The  attacks  may  last 
fm  ierf and  weeks,  from  three  to  eight ;  and,  as  a  general  rule,  when 
ihm  inlerrals  are  long,  so  are  the  attacks.  When  the  paroxysms 
recur  frequently —aa,  for  instanoe,  ereiy  month — they  last  for  a  few 
data  only*  A  child  of  three  and  a  half,  with  some  indications  of  con- 
genital syphilis,  had  ptosis  of  the  right  eye.  Four  months  later  it  had 
ptosis  of  the  left  eye,  and  a  second  attack  in  the  same  eye  ten  months 
aftarwurda.  Each  time  the  attack  lasted  a  few  days,  and  passed  off 
wilhoQt  leaving  any  weakness,  in  several  cases  the  headache  was 
Qiiilateral,  In  patients  subject  to  the  afEectioD,  an  attack  has  been 
brought  on  by  mental  shock. 

The  nature  of  this  disease  is  mysterious.  It  has  been  comf»ared  to 
ougndue,  and  is  perhaps  more  closely  allied  to  this  than  to  any  other 
disease.  Charcot  has  termed  it  "  migraine  ophthalmiqne,*'  and  in  one 
oase  there  was  a  strong  family  history  of  migraine  (Snell) .  But  the  long 
duration  of  the  attacks,  the  motor  character  of  tbe  chief  sy  mptoms,  their 
long  duration,  and  the  occasional  persistence  of  slight  defect  of  move- 
akeot,  ftre  marked  differences  from  purely  migrainous  and  neuralgic 
aifectaoxis.f  It  has  been  suggested  that  the  cause  is  organic  disease 
withpenodfl  of  activity,  but  this  theory  is  scarcely  tenable.  Yaso-motor 
liigtttfbftilce  has,  of  course,  been  invoked  to  explain  it,  but  this  is  only 
pdUiDg  the  difficulty  farther  back.  The  few  post-mortem  examina- 
d  £ar  oblaitied  do  not  clear  up  the  mystery.     With  permanent 


Tt '  Piag.  ttied.  Woebemichr.,'  1883,  No.  10. 

f  ▲  cmM  recorded  by  Buxtard  (*  Clin.  L«ct./  p.  164)  Ii  jwrhapt  »  connecting  link 

cam  And  pure  n<»ur;itg{ii8.      A  womim  bnd  beco  snbjcct  for  raasj 

1 10  §ah»i§fixilj  pmtosyBma  of  neuralgift  of  the  tint  division  of  the  fifth  nenrp, 

mI  lior  tvo  je^rf  before  ilie  came  nnder  observation  oiich  attack  wiii  foUonaed  by 

jMtiil  P^'5  ^  ^^'^  third  nerve  laaiing  for  a  fewda^vt*     Complete  palsy  has  occurred 

iniif  tticb  Attock  of  t»igr»tne  (Anderson,  'Trmna.  Oph.  6o«./  1892). 

1m  %  fmam  reoordod  bj  PflUger  tbere  were  periodical  HttHcki  of  pnnilysis  of 
iBfi»U9  soit;  of  the  left  third  &nd  facial  nerves  ftt  eighteen,  of  the  nerves  on  the 
1001^  Mm  ftt  twenty,  of  the  left  third  nerve  ag-nin  at  twenty-two,  and  six  month* 
ImMT  «f  tbtf  l«ft  mxih  and  fneijil.  £iich  itttttclc  Itisteid  from  otie  to  two  months,  und 
«!•  pwMdtdl  by  pftiu*  which  before  the  lait  was  About  the  left  mastoid  proeesa. 
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wealfoesa  tliere  have  been  chatiges  in  the  peri|^lieral  nerves  and  not 
in  the  nuclei,  A  woman  died  of  phthisis  at  thirtj  who  Lad  suf- 
fered, flince  childhood,  from  periodical  attacks  of  palsjr  of  the  left 
third  nerve.  This  appeared  grej,  and  its  roota  were  surroundeJ  by 
■mall  grey  granulations  which  coiitained  tubercular  bacilli,  which 
did  not  extend  into  the  cms,  Some  fatty  degeneration  was  found  in 
the  muBcles  suj>plied  by  it,  the  other  muscles  being  normal.*  In  other 
three  examinations  the  lesion  waa  peripheral  and  the  nuclei  int&ct.f 

KucLEAB  OciTLAB  pALST. — DiBease  of  their  nuclei  is  a  frequent 
cause  of  paralysis  of  the  eye-muscles,  internal  and  eiteroal*  and 
certain  forms  may  be  due  to  disease  of  the  corpora  quadrigemina 
which  does  not  penetrate  the  nuclei.  The  sy  ui  ptoms  vary  much  accord- 
in  g  to  the  position  and  character  of  the  lesion,  which  may  be  various, 
and  either  acute  or  chronic ;  but  they  are,  as  a  rule,  bilateral,  eicept 
when  there  is  the  isolated  affection  of  the  siith  nucleua,  already  con- 
sidered in  the  account  of  such  con  jo  gate  palsy,  J 

The  chief  forms  of  ny clear  palay  may  be  classified  according  to  the 
character  of  the  symptoms  and  probable  nature  of  the  morbid  process. 
The  most  common  is  (1)  chronic  nuclear  palsy,  due  usually  to  degene- 
rative processes,  very  rarely  to  such  chronic  disease  as  a  tumour,     A 
rare  form  is  (2)  acute  nuclear  palsy,  in  which  the  symptoms  come  on 
in  a  few  days  or  a  few  weeks.     The  onset  suggests  inflammatioD, 
and   the  form  has  been  termed    (by  Wernicke)  "polio-encephalitis 
guperior,**§  from  its  analogy  with  polio-myelitis,  and  to  distinguish  it     1 
from  a  similar  affection  of  the  lower  nuclei  in  the  medulla,  *'  polio- 
encepbalitia  inferior*"    But  it  may  apparently  also  be  excited  by  toiio     | 
influences,     (3)  In  gudden  nuclear  pa/^y  the  onset  occupies  a  few     I 
minutes,  or  at  most  an  hour  or  two.     These  cases  are  often  miscalled 
"acute,"  but  this  term  is  needed  for  class  2.     Such  an  onset  always 
indicates  a  va^ienlar  lesion^  which  probably  is  the  common  cause  of 
this  form« 

The  characteristic  feature  of  all  forma  is  the  paralysis  of  muscles 
of  both  eyes,  internal  or  external,  symmetrical  or  irregular.     Limita* 
tion  to  one  eye  occurs  so  seldom  that  it  should  not  suggest  nuclear  . 
disease.     On  the  other  band,  both  eyes  may  suffer  from  distaseof  the 

•  It  iliould  be  remenibere^l  that  diBtnrbanc©  of  f  unci  ion  m&j  cause  OFgmaic 
cbaiige*  or  determine  disense  of  tbe  utrve,  tm  well  at  result  from  «uch  dUciue. 

t  *  Neur,  Cent./  1888,  p.  88. 

X  NiicleftT  octilar  palaj  ii  alao  termed  crphthnlmnplepia,  •  term  flrit  uted  by 
Brunncr  in  1850,  The  nature  of  the  caiei  waa  pointed  oot  by  M.  Omefe  in  1856 
('Arcb.  t  Opb/)»  and,  la  1808,  compared  with  lablo-glosial  paliy.  Fdrster 
correctly  lociiliRed  tbe  lesion  in  1878  for  external  pakioa  j  and  internal  opbtbalmo- 
plcgia  was  well  described  by  Hutcbloson  in  1878  (*  Med.-Cbir.  Trans.'),  and  th« 
extern itl  opbtbalmopkgfta,  witb  post-tnortem  pniof  of  itt  uiiture,  in  1879  (ibid,), 

f  A  name  opea  to  many  objectiona,  both  theorL^tical  and  practical.  Kuclear 
palsy  of  all  tbe  external  miisrlos  hm,  indeed,  been  associated  witb  polio-mycUtis  in 
ft  man  of  forty,  but  tbe  cord  affection  was  ai.'ute^  aud  that  of  the  eyea  waa  chronia 
(Sachi^  '  A  uteri  can  J  oar  a.  Med.  Science,'  188i^)*  j 
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nerves  (tninki,  brancLe«#  or  ending's) »  but  sucb  TDilateml  disease  is 
rare,  aod^  without  other  eTideoce  of  a  nerve  lesion,  should  BUgg68l 
Dsde&r  mkcbief. 

(1)  Chronie  nudear  pahy,  chronie  ophtkalmoj^lfQia,  includes  the 
ifoibied  losa  of  the  reflex  action  of  the  iris,  isolated  palsy  of  tho 
dlttiy  ronsclea,  palsjof  all  the  internal  muscles,  of  all  or  Diaity  of  the 
fxtemal  muscles*  and  lastly,  of  both  the  external  and  internal  muscles, 
Ii  al»o  includes  loss  of  the  upward  or  downward  moTemeDts  of  the 
efee,  ptoeis*  and  the  conjugate  lateral  palsy  already  described.  The 
combinations  met  with  are  ettrennelj  numerous  and  varied, 

Ijater  observations  have  shown  thai  we  cannot  separate  most  forme 
of  ehronic  palsy.  They  occur  under  similar  conditions  ;  they  may  be 
ftrioQslf  combined,  and  the  dependenc-e  of  one  of  them  on  nuclear 
fliinien  baa  been  conclusively  proved,  so  that  it  is  probably  true  of 
woA  E^ch  form  is  met  with  in  association  with  locomotor  ataxy } 
Ibe  eiiiiple  loss  of  reflex  action  is  indeed  present  in  the  majority  of 
mmB  of  ibis  disease*  It  has  been  mentioned  that  when  this  loss  existi 
Amm  tho  subjects  of  it  have  frequently  suffered  from  constitutional 
lyi^hilis.  and  the  same  fact  is  true  of  the  other  forms  of  ophthalmo* 
They  sometimes  occur,  however*  without  this  antecedent, 
,  may  or  may  not  develop  later.  They  occasionally  affect  young 
and  are  met  with  more  frequently  in  malea  than  in  femaleSp 
Dbling  in  this  their  congeuer,  tabes.  It  is  seldom  that  any 
nmediate  cause  can  be  traced  ;  in  o^e  instance  the  symptoms  are  said 
Id  liftve  come  on  after  a  wetting.  X  have  seen  the  condition  as  a  late 
and  pennanent  sequel  of  diphtheria. 
Some  other  features  deserve  mention.  The  first  muscles  to  suffer 
be  those  that  are  associated  in  action— the  superior  recti  and 
itorm,  the  two  internal  recti,  or  the  internal  rectus  on  one  side  and 
f  external  rectus  on  the  other;  or  it  may  be  quite  irregular*  The 
of  power,  at  first  slight,  slowly  increases ;  often  a  strong  effort 
shows  more  power  than  is  habitually  exerted,  and  the  weakness  may 
in  the  morning  than  in  the  evening.  The  disease  slowly 
ads,  until  at  last,  often  after  several  years,  only  one  or  two  of  the 
of  both  eyes  retain  power,  and  sometimes  every  muscle  is 
Slysed,  The  levators,  however,  seldom  become  completely  para- 
1,  and  maybe  unaffected.  The  aspect  of  the  patients  is  peculiar; 
there  is  partial  ptosis,  this  gives  them  a  sleepy  expression,  and 
I  total  palsy  without  ptosis  a  staring  look  results  from  the  immobility 
of  the  eyes,  which  are  fixed  in  mid-position.  Sometimes,  although 
rmreljft  ^^^J  ^^  slightly  prominent.     Occasionally  one  eye  is  much 

*  At  In  io  many  of  tbese  degenerative  diBcasofl,  the  fttcti  tliat  can  be  aieertaiDed 
fifiJbaVly  QDder-repri'fent  Uie  reliiUoii  to  syphilU.  The  ea^e  of  Mr,  HutchinBon, 
^naiaiei  by  me  (see  p.  197),  it  aa  illuit  ration  of  tliia,  Tb<^  mati  peratsteittly  denied 
^f  msmmwaA  mm,  and  no  trace  or  hUtory  of  sypliilitic  diseoie  eonld  be  foand.  Bat 
MM*  jma  Uter  a  tbild  of  tbis  man  wnt  brou^^bt  to  Hr.  HatcMiiAon  with  cbarao* 
^miUke  aolcbed  teeth  and  luterstitial  kerutitia. 
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more  affected  Iban  the  otbe? ;  on  one  side  tbcre  may  be  total  p^hj*  on 
the  other  onlj  ptosis,  or  Iobb  of  the  light-reflex.  The  internal  musclei 
are  often  unaSected ;  when  this  ie  the  case  the  diagnosis  of  nuclear 
palfly  can  be  made  with  confidence,  because  the  escape  of  the  internal 
muscles  in  bilateral  disease  of  the  nerye-trunks  is  scarcely  possible. 
This  feature  was  thought  to  be  a  characteristic  of  progressive  opb thai* 
moplegia  by  vou  Gmefe,  but  it  is  not  so ;  the  affection  of  the  external 
muscles  may  be  combined  witb  loss  of  reflex  action  of  the  iris»  with 
cycloplegia,  or  with  both  as  •*  total  ophthalmoplegia/*  lu  the  case 
presently  to  be  mentioned,  in  wMch  the  nature  of  the  lesion  was 
ascertained,  the  internal  muscles  were  affett<^d.  Double  vision  ma? 
trouble  the  patient  in  the  early  stage  of  the  afftction,  but  it  generally 
passes  away  as  the  disease  progresses,  and  is  soraetimea  absent  from 
the  first,  perhaps  when  the  early  loss  is  of  aBsociated  movements.  The 
duration  of  the  malady  is  long*  In  one  of  Hutclnn»on*8  cases  the 
symptoms  continued  for  seventeen  years.  In  one  of  Mutithner's  the 
affection  is  said  to  have  been  limited  to  one  eye  for  twenty  years.  It 
is  common  for  arrest  to  occur  when  a  certain  degree  of  palsy  has  been 
attained,  Tbe  Bymptoms  may  exist  alone,  but  they  are  frequently 
associated  with  indications  of  other  diseases  of  the  nervous  system — 
with  optic  nerve  atrophy,  with  affection  of  tbe  bulbar  nerves*  (rarely 
amounting  to  typical  bulbar  palsy),  with  general  paralysis  of  the 
insane,  and  especially  with  locomotor  ataxy.  It  may  attain  a  consider- 
able deg-ree  before  there  are  any  symptoms  of  tabes,  even  when  this 
is  ultmiately  severe*  A  similar  condition  is  perhaps  sometimes  con- 
genital, and  even  bereditary^t 

The  nature  of  these  cases  is  not  a  matter  of  speculation.  In  a  case 
of  Mr  Hutchinson's,  in  which  I  eiamined  the  brain  (1879),  the  state 
of  the  nuclei  of  the  ocular  nerves  was  nearly  the  same  as  that  of  the 
grey  matter  of  the  spinal  cord  in  progressive  muscular  ntrophy.  The 
patient  was  a  man,  aged  Sfty-five^  who  had  had  sypbilis*  The  sym- 
ptoms began  gradually,  seven  years  before  death,  with  palsy  of  the 
internal  recti  and  ciliary  muscles.  Ultimately  all  the  ocular  muscles 
became  very  feeble,  the  optic  nerves  atrophied,  there  was  mental 
excitement,  and  some  palsy  developed  in  the  limbs,  the  condition 
resembling  that  of  some  forms  of  general  paralysis  of  the  insane* 
The  roots  of  the  ocular  nerves,  outside  and  inside  tbe  brain,  were 
grey,  small,  and  contained  scarcely  any  normal  fibres.  In  their 
nuclei  a  few  nerve-cella  of  nornial  size  were  seen,  but  these  had,  for 
the  most  part,  lost  their  processes,  and  a  large  number  of  the  cells 
were  reduced  to  small  angular  bodies  or  had  disappeared  (Fig.  101)* 

•  This  csomhiniitfoD  exitted  In  the  cue  that  was  a  late  sequel  of  dlplttherls. 

t  Thai  Hiraclib€Tg  (*  Berlin.  GeselUch.  f,  Pnych,/  June  Btli,  1886)  has  described 
tbe  case  of  a  mna  with  congeoltsl  double  ptosis  ami  paraljsis  of  ftll  the  ocular 
mnsclee,  incomplete  in  tho  lupeiior  oblique  and  the  internal  inQ«c<les>  whose  mother 
presented  a  similar  oonditLQn«  while  his  son  had  congonitnl  ptosis  and  panJjsis  ol 
tbe  lupeckr  fedL 
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In  the  intervening  tissae  there  were  manj  connertive-trssue  nuclei* 
The  change  iuTol?e<3  the  «ixtb,  fouitb,  and  the  whole  of  the  thir^ 
nadei,  Tbe  other  nerre- roots  and  nuclei  were  nonuaL  The  Ajjinal 
oOfd  waj  not  obtained.  Thus  the  lea  ion »  in  a  fairly  characteriBtio 
eu«i  WAS  ft  degeneration,  limited  to  stnietoreg  having  a  common 
ftmction.  The  internal  palsies  occur  under  similar  conditions^  and 
their  fr^^queut  limitation  to 
A  single  function  in  the  two 
eyes  points  to  a  like  change 
of  more  restricted  seat  It 
only    by    toxsemic    influ* 


V 


^m 


lb,-? 


is 

encea   or   degeneration   that 

ttmctures  of  common  funo- 

tiim  are  selected,  as  it  were» 

for  IsoUt^i'd  dtfiease*   and  it 

it  probaVile  that  all  d«gene- 

rations   are  often  the   effect 

of  a  toxemia  (see  "Tabes," 

▼oL  i),  perhapa    a  chemical 

**toxine,**  produced  by  organ- 

isms.     In  other  and  younger 

inhjects  they  seem  to  be  due 

lo  deficient  vital  endurance 

of  the  structure,  yarytng  in 

degree  so  as  to  be  manifested   Fio,  101.— A,  pjirt  of  iritth  nnclem  In  pro- 

at  birth  Oir  not  until  adult      gressive  ophthHiiQoiilegipi ;  B^  e«Ui  of  Um 

ym  normul  nucbuA,  for  eoiii|Mu:i«otk 

BqI  in  all  degenerations  d  eat  met  ion  begins  as  slight  and  slow 
eimges  in  nutrition,  doubtless  eometimt'S  cnpalJe  of  recovery,  as 
when  internal  palsy  jm^Bf^s  away  after  it  has  lasted  for  nmny  months, 
and  perhaps  for  more  than  a  year,  I  have  known  the  light -re  flex  to 
retumi  in  stationary  fabes,  after  it  had  been  lost  for  at  least  two 
years,  and  the  remarkable  cose  of  intenijil  ophthahnojilegia  recorded 
by  Eales  (see  p.  185)  is  an  instance  of  the  way  in  which  such  a  palsy, 
limited  and  complete^  may  pass  away.  Such  recorery  is  especially 
intelligible  if  the  changes  are  due  to  a  toxBemia. 

Infantile  oculo-facial  fahy  is  a  rare  variety  of  the  chronic  form, 
which  may  he  congenital,  or  begin  at  some  period  of  ehi I dhood^  rarely 
in  early  adult  life.  Palsy  of  tbe  external  ocular  muscles,  all  or 
many,  is  very  commonly  accompanied  by  j^araljais  of  tbe  face,  some- 
tbnes  chiefly  of  the  sjgomatics.  Ptosis  is  common,  but  the  internal 
naacles  do  not  suffer.  It  usually  becomes  stationary,  and  remains  so 
through  life.  Nothing  definite  is  known  of  its  causation*  but  its 
history  suggests  defective  yiial  endurance  in  the  nuclear  structures** 

Sadden  Nuchat  FaUy. — The  vascular  lesion  which  causes  sudden 
^i^X&jt  and  the  onset  of  which  is  survived,  is  u sua  11}^  obstruction  of  the 
Mobittt  (1S92)  hu  collected  forty-four  cases  (*  Maiich.  med.  Woeb ousel ir/). 
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arterial  brancliea  whicb  the  basilar  gives  to  tbis  part.  The  obstruo* 
tiou  ia  usually  bilateral,  because  disease  m  the  wall  of  the  basilar, 
wbetber  atheroma  or  sypbiliticj  aff*?ct8  the  brancbes  given  off  at  the 
£pot  01]  each  side.  Heoce  smalt  foci  of  softening  are  often  found  in  each 
third  nucleus.  The  same  conditions  determine  the  bilateral  character 
of  the  lesion  and  symptoms  in  the  rare  cases  of  embolic  obstruction. 
But  the  lesions  are  irregular  in  distribution,  and  the  syiuptoras 
uneymmetrieal  as  a  rule,  and  even  partial,  different  parts  of  the 
nuclei  being  supplied  by  different  braucbes,  according  to  Heubner. 
This  irregularity  is  a  difference  from  the  chronic  form,  while  other 
distinctiona  are  furnished  not  only  by  the  onset,  but  l>y  the  tt-ndency 
to  improvement  which  they,  and  all  similar  lesions,  present,  and  by  the 
occasional  association  of  hemiplegia,  usually  on  the  side  opposite  to 
the  greater  eye- palsy.  Hoemorrbage,  when  it  occurs,  is  apt  to  spread, 
and  although  there  may  be  definite  ocular  palsy  at  the  onset,  the 
duration  of  life  is  seldom  more  than  a  few  hours.  Only  in  rare  casas 
has  recovery  followed  irritant  apoplexy,  that  has  made  hiemorrhage 
probable.^  An  instructive  example  of  the  embolic  form  is  recorded 
by  Allen  Starr.t  A  man  with  heart  dist^ase  had  &udden  giddineas 
and  double  Tision,  followed  by  somnolence,  unequal  pu[ils,  paralysis 
of  the  right  inferior  and  internal  ret;ti»  and  the  left  inferior  and 
iupoiiDr  recti.  In  eight  days  the  pupils  were  equal,  and  the  internal 
rectus  normal  J  the  other  muscles  remained  paralysed  at  t lie  end  of 
a  year. 

An  example  of  a  much  slighter  lesion,  probably  due  to  syphilitic 
vascular  disease,  and  characteristic  in  its  course  and  irregularity,  was 
that  of  a  man  who,  one  day»  suddenly  found  both  upf*er  lids  droojiing, 
and  then  that  both  ejea  deviated  outwards,  and  could  not  be  moved. 
In  a  few  days  he  could  move  the  right  eye  fairly  weli  but  six  months 
later  he  presented  com]>leto  internal  ophthalmoplegia  in  both  eyes^ 
with,  in  the  left,  slight  ptosis  and  complete  palsy  of  the  other 
mustdes  supplied  by  the  third  nerve,  but  not  of  the  external  rectus^ 
and  the  superior  oblique  possessed  a  little  power. 

Acute  and  subacute  nuclear  palsy  inidudes  the  cases  which  reach 
their  height  in  a  few  days  or  a  few  weeks,  an  onset  that  suggests  one 
of  two  morbid  processes — in  flam  ra  at  ion,  or  the  action  on  the  centre  of 
some  poison  circulating  in  the  blood,  to  which,  indeed,  actual  inflam- 
mation may  sometimeA  l»e  due.  But  such  a  poison  may  abolish 
function  without  causing  visible  changes;  hence  the  nAme  proposed 
by  Wernicke  J  and  widely  used,  **  polio-encephalitis  eiiperior,'*  is  not 
always  corrects  Even  the  l^ss  objectionable  "  acute  nuclear  palsy  ** 
may  prove  to  be  sometimes  inaccurate,  siuoe  the  syuiptoms  may  be 

•  See  Sturjs^e, '  Traa»*  Opii.  Soc./  voL  I. 

f  *  Joam.  Kerv.  and  MeotHl  Dis»,*  1888, 

%  Who  first  aA-etjrately  diBtiDgufalit'd  tbla  form  (•  Gcliimkniiikheiten/  0,  238), 
It  Wftfl  also  well  described  by  Tbouisen  ('  Arcb,  l»  Pfiych.j*  1688)i  Qood  deicrip* 
tiouB  bfive  been  sivoa  by  H&uthner  (' Vorir&ge '), 


h 


OCUr.Att   NEEVES, 


199 


in9  to  peripheral  neuritis  and  not  to  nuclear  disease.  Hillierto, 
however,  moist  poBt-mortera  exammationB  have  bdowh  eridence  of 
inflaaunAtion  in  the  nuclei  beneath  the  corpora  qnadrigemina,  soften* 
ing,  minute  extraTasations,  &u.  Thus  in  two  casea  of  external  palsj, 
complete  except  that  the  levator  escaped,  Thomsen  found  great 
bTperamia  of  the  nuclei,  thirds  fourth,  and  sixth  (and  of  the  hjpo. 
floMal),  with  degenerative  changes  in  the  nerve-elements.  But  the 
lamladj  is  rare,  pathological  observations  are  Yerj  few,  and  our 
kniywli^ge  of  the  cause  of  this  form  is  therefore  meagre.  Of  three 
eisei  described  bj  Weroicke,  one  followed  ]>oi8oning  hj  sulphorie 
leid,  and  the  other  two  in  the  subjects  of  ehronie  alcoholisiB*  lujury 
hss  b^n  supposed  to  be  au  occasional  cause. 

Eje-Evrnptoms  usually  eiiat  alooe,  the  combination  with  bulbar 
piisj  being  seldom  met  with  except  io  the  chronic  form.  In  a  few 
ciiKwi,  however,  acute  imperfect  bulbar  palsy  has  spread  to  the  upper 
put  of  the  face*  and  then  to  the  eye  muscles,  a  form  that  has  been 
tamed  *' ascending  inferior  polio-encepbalitiA/' 

In  the  usual  form  of  acute  nuclear  palsy  the  eye  muscles  suffer  In 
the  same  irr^^lar  manner  as  in  the  sudden  variety.  It  is  common 
Ibr  tbe  internal  muscles  to  escape:  the  levator  mayor  may  not  bo 
ilfolTed.  In  fatal  cases  the  motor  influence  spreads,  becomes  extensive, 
botb  in  the  centres  of  other  nerves  and  in  the  cortex,  and  the  cere- 
bral f  unctloDs  suffer  so  widely  as  to  cause  death  in  one  or  two  weeks. 
In  the  cases  that  survive  there  is  some  improvement  in  the  ocular 
palsy,  which  may  be  considerable,  so  that  there  isotily  slight  residual 
impairment,  or  considerable  palsy  is  limited  to  one  eye.  This  is 
explained  by  the  random  character  of  uiQammatory  damage. 

In  the  rare  cases  in  whicb  a  lesion  is  limited  to  the  grey  matter  of 
ike  corpora  quadrigemina,  the  chief  eye  symptom  appears  to  l>e  a  loss 
of  certain  conjugate  movements^  especially  of  that  upwards.  Bat 
acute  lesions  usually  produce  other  effects  which  mask  those  in  the 
lar  muscles. 

Feripheral  Oj^^MalmopFegfia,— Palsy  of  the  muscles  of  both  eyes, 
mbling  the  nuclear  form,  may  be  due  to  peiiplieral  eeuritis.  How 
relatively  frequent  this  form  is  we  cannot  say,  since  the  cbief  cause 
of  peripheral  neuritis,  alcoholism,  may  also  cause  inflammation  of  the 
cnckL  Neuritis  may  be  suspet^ted  when  many  other  nerves  suffer  at 
the  eftme  time,  or  alcoholic  multiple  neuritis  co-exists  in  the  limbs,* 
elihough  tbe  latter  cannot  l^o  regarded  as  proof,  siocd  alcohol  may 
lifeoi  the  nuclei  A  ease  of  neuritic  ophthnlmoplegla,  which  may  be 
regarded  as  typical,  is  that  of  a  man  of  siity-two  in  whom  all  the  eye 
ttUtcles  became  weak  as  well  as  the  levator  palpebrra.  The  £fth 
oerra  suffered,  swallowing  became  dtfficult^  and  death  followed. 
The  ocular  nuclei  were  normal,  but  there  was  wide- spread  penpheral 
oeoiilis  of  both  cranial  and  spinal  nerves. t 

•  Siiekliii^%  •  Brit.  Metl.  Jmini.;  1888. 
t  Meyer*  *^eur.  Ceut,/  \m^ 
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Other  Forms  of  Ptosis, — Reflex  Fiona, — In  very  rare  cases  irrita- 
tioQ  of  tlie  fifth  nerve  lj*a8  been  observed  to  cause  transient  drooping 
of  tbe  ejelid,  wbieb  must  be  referred  to  inhibition  of  the  centre  h 
the  muscle.  A  pbj si o logical  connection  doubtless  underlies  this  eff* 
Bpasmodic  cb^sure  of  the  lids  frequently  results  from  irritation  of 
fifth  nerve ;  for  cloanre  of  the  lids  there  is  always  relaxation  of 
levator  (as  is  shown  by  the  slight  amount  of  orbicular  contraction 
which  will  suffice), and  hence  irritalion  of  tbe  fifth  norve  has  a  tendency 
to  cause  relaxation  of  the  levator,  Beflex  ptosis  has  been  observed  to 
follow  division  of  the  fifth  nerve,  no  doubt  from  the  irritation  of  the 
fibres  by  the  section  (Longet),  It  may  result  from  the  extractioQ  of  a 
tooth,  as  the  following  case  shows.  An  upper  right  molar,  decayed  aud 
causing  much  pain,  was  extracted  from  a  woman  aged  fifty-five.  The 
tooth  was  fi.nu,  and  the  patient  had  uo  aneestbetio.  A  few  hours  after- 
wards right-sided  ptosis  existed,  varied  by  occasional  attacks  of  clonic 
spasm  in  the  levator,  eacb  lasting  a  few  seconds.  Both  symptoms 
continued,  in  slighter  degree,  on  the  following  day,  and  gmdually 
improved,  so  that  the  condition  of  the  eyelid  by  the  fifth  day  was 
natumL  On  the  sixth  day  there  was  some  pain  referred  to  all  the 
branches  of  the  fifth  oerve,  but  this  soon  passed  off,  and  there  was  no 
recurrence  of  nervous  symptoms.* 

Ftoswfrom  Paralt/sis  of  the  Sympaihetie. — The  un striated  mnsoular 
fibres  (fibres  of  MuUer),  which  exist  in  the  fascia  of  the  orbit,  and  are 
iiinervftted  from  the  sympathetic,  act  intl  irectiy  on  the  tarsal  cartilages 
by  the  coDuection  of  these  with  the  fascia.  They  probably  aid  to  a 
slight  extent  in  maiutiiining  the  upper  lid  in  its  normal  position. 
"WTien  the  cervical  sympathetic  is  paralysed,  the  upper  lid  on  that 
side  is  a  little  lower  than  on  the  other.  Its  movemectj^  are  unimpaired. 
Ptosis  from  this  cause  is  distinguished  by  tbe  presence  of  other 
symptoms  of  paralysis  of  the  sympathetic,  such  as  contraction  of 
the  pupil,  and  sometimes  dilatation  of  the  vessels  of  the  surface  or 
altered  secretion  of  sweat. 

Congenital  ptosiif  not  due  to  malformation  of  the  lid,  is  usually 
bilateral  and  partial.  It  is  generally  associated  with  defective  power 
of  elevation  of  the  globes,  and  is  probably  due  to  a  congenital  ceutral 
defect.  la  one  case  there  was  also  a  defect  in  the  outward  move- 
ment of  the  eye,  associated  with  an  inward  movement  of  the  otber, 
hut  absent  when  the  ©ye  was  moved  alone.  Congenital  ptosis  may  be 
hereditary,  and  is  |>robably  allied  to  the  more  extensive  infantile  nuclear 
palsy  already  described.  Slight  double  ptosis  sometimes  runs  in 
families,  and  may  (as  I  hiive  seen)  affect  chiefly  tbe  female  members, 
sometimes  coming  on  after  puberty,  and  occaBionally  after  middle 
life.  Tbe  characteristic  over-action  of  tbe  frontal  muscles  causes  the 
anxious  aspect  already  mentioned,  ami  tbis  may  actually  be  more 
conspicuous  than  the  slight  drooping  of  the  lids  to  which  it  is  secon* 
dary. 

•  CommQnicated  to  tne  by  Mr;  H,  R.  Gooding,  hj  whom  tbe  ea«>  waa  observed. 
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AHi^  to  this  ii  a  form  whicli  maj  be  termed  morning  ptosit. 

Doing  sleep  tbe  levator  is  relaxed,  to  permit  closure  of  tbe  e?e8  by 

»  getitle  contraction  of    the  palpebral  orbicularis.       Maey   BOund 

lirepers  find  a  diflficulty  in  opening  tbe  eyes  oe  being  first  roused, 

IflWimkly  women  this  diflSculty  is  sometimes  increased  ;  after  waking, 

d  fflftf  be  impossible  for  them  to  raise  the 

c-jelids    for    ten,   fifteen,   or  thirty  minutes. 

During  the  rest  of  the  day  they  have  no  dif- 

icoltr.     !rhis  condition  is  nsmtlly  recovered 

froea. 
Efdencal  pioH»  is  occasionally  met  with, 

angle  or  double.     It  is  generally  accompanied 

by  a  slight  spasm  in  the  orbicularis ;  this  can 
lesdUj  be  proved  bj  making  the  patient  look 
ofrvardSk  when  the  spasm  of  the  orbicularis 
Liocniiet  much  greater  to  prevent  the  lid  from 
moring  with  the  eyeball.  When  double*  (Fig. 
I0i)botli  eyelids  droop,  and  tbe  patient  puts 
her  head  back  when  she  is  told  to  look  up. 
If  the  heeul  is  held  in  the  attempt  to  look 
op,   both   orbiculares  contract,  and    prevent 

the  lids  rising.  This  contraction  of  the  orbiculares  proves  that  there 
ii  00  torae  paralysis  of  the  levators.  Tbere  is  sometimes  ovrer-action 
of  tbe  froDt&les  associated  with  the  ptosis,  aa  if  from  a  struggle  to 
I  tbe  contraction  of  the  orbiculares* 


Fio.  1 0:2.  —  H  y«  tfrricftl 
ptosii,  bibftt«ral.  Over- 
action  of  froatalet. 


TttmxTmtwt, — The  most  important  element  in  the  treatment  of 
fftiml/sie  of  the  ocular  muscles  is  that  of  the  morbid  process  that 
QBiMa  them,  and  this  is  described  elsewhere.  It  is  only  necessary 
hero  to  mention  those  measures  that  the  special  effect  of  the  disease 
lenders  neceBsary.  Whenever  the  onset  is  acute  or  subacute,  or  if 
oClier  sjmptoms  suggest  inflammation,  counter- irritation  should  be 
enplojed*  A  blister  may  be  placed  behind  the  ear  or  at  the  occiput 
wiieii  tbe  disease  is  probably  at  the  base  of  the  hraii^,  on  the  temple 
if  it  is  in  the  orbit.  The  blister  is  often  followed  by  a  striking 
iaowee  in  the  power  of  the  affected  muscle.  In  acure  rheumatic 
esMe  bot  fomentations  should  be  applied  to  the  orbit,  forehead,  and 
temple,  fn?quently  repeated.  Leeches  may  be  applied  to  the  temple, 
al  tbe  onset  if  the  patient^s  general  condition  does  not  contra- indicate 
their  use.  In  syphilitic  ca^es  appropriate  remedies  should  be  freelj 
enptojed.  In  most  cases  of  local  neuritis,  indeed,  whether  Bvphilitic 
or  Boi,  mercury  is  probably  the  most  efficient  agent  we  possess.  Be- 
feetbre  general  health  must  be  corrected  by  tonics,  of  which  iron  and 
iliyebma  are  the  most  usefuL 

•  A  cws  U  recorded  by  Deliove  (*La  Semaine  m^icaloj*  1890)  of  [mralysU  o! 
loiUi  tliM  nervM   with  double  divergent  itmbUmua,  nuiii  tt^  Vwk  bjsteiicaL    Tlit 
t  on  after  aa  ftocideat. 
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For  Buclear  paUj,  in  sjpliilHic  eubjects,  mercury  and  iodide  bave 
seemed  useful  only  when  tbe  onset  waa  acute  or  subacate.  It  is  pro* 
bable  that  in  Boine  instances  these  drugs  have  cured  the  patient*  but 
in  other  ctises  it  is  doubtful  whether  the  improvement  has  been  more 
than  the  tendency  to  recovery  which  usually  follows  an  acute  process 
that  baa  spent  its  force.  In  cases  that  are  chronic  from  the  beginning 
this  treatiitent  is  as  powerless  as  it  commonly  is  in  locomotor  ataxj, 
and  the  most  effective  measures  are  those  suited  to  primary  nerve  de- 
generations elsewhere — arsenic,  quinine,  atrychmne,  and  small  tonic 
doses  of  mercury  in  syphilitic  patients.  Strychnine  may  be  given 
with  advantage  by  hypodermic  injection,  as  in  progressive  muscular 
atrophy  (see  vol.  i,  p.  497),  Such  treatment  as  is  here  suggested 
appeared  distinctly  beneficial  in  one  case,  the  sequel  of  which  renders 
it  peculiarly  instructive.  A  gentleman  aged  f orty,  who  had  probably 
not  had  syphilis,  presented  entire  loss  of  the  reflex  action  of  each  irist 
with  large  pupils ;  accommodation  was  normal^  and  tbe  iris  contracted 
with  it.  There  was  also  slight  doable  ptosis,  weakness  of  both  inter- 
nal, of  the  left  superior,  and  of  the  light  inferior  recti,  and  great 
diminution  in  the  right  knee-jerk,  all  of  gradual  onset  and  from  six 
to  eighteen  months'  duration*  At  the  end  of  a  three  months'  treat* 
ment  the  external  ocular  muscles  had  become  normal,  although  the 
reflex  action  was  still  lost,  and  the  right  knee-jerk  had  increased  to 
the  same  degree  as  the  left.  He  continued  without  relapse  for  nearly 
two  years,  and  then  suddenly  presented  the  acute  mental  derangement 
of  general  paralysis  of  the  insane,  from  which  he  quickly  died.  But 
we  do  not  yet  possess  the  means  of  combating  with  success  the  toxiemic 
influences  that  are  probably  the  most  frequetit  cause. 

Becorded  cases  of  the  recun-ent  or  periodical  palsy  do  not  show 
that  any  treatment  has  a  marked  influence  on  the  attacks.  Early 
conn ter*irrital ion  probably  affords  most  prospect  of  modifying  their 
course,  and  tonic  treatmejit  may  be  adopted  before  an  expected  attack. 
In  cases  in  which  the  attacks  recur  frequently^  the  treatment  adopted 
should  be  that  for  migraine. 

Direct  Treatme^it — Electricity  has  been  recommended  and  em- 
ployed io  the  treatment  of  these  paralyses,  but  its  influence  is  not 
great.  Birect  ap[ilication  to  tbe  affected  muscle  is  scarcely  practi- 
cable. It  has,  indeed,  been  caiTied  out  by  a  very  small  electrode, 
or  by  a  wet  camel-hair  brush  in  the  centre  of  which  is  a  conducting 
wire.  The  extreme  sensitiveness  of  the  conjunctiva  renders  the 
appliration  most  painful,  and  although  the  pain  may  be  lessened  by 
cocain,  tbe  application  of  a  voltaic  current,  sufficiently  strong  ta 
stimulate  the  muscle,  in  such  proximity  to  the  retina  and  on  »uch  » 
delicate  strticture  sm  the  conjunctiva,  is  scarcely  safe.  In  most  ocular 
palsies  the  muscles  do  not  respond  to  farad katiom  The  Toltaio 
current  may  be  applied  through  the  eyelidi  in  the  case  of  a  superior 
or  inferior  muscle,  the  eye  being  turned  in  tbe  opposite  direction.  The 
considerable  difl^usjive  power  of  this  ciirrent  makes  it  probable  that  the 
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M/Adlf  would  reach  the  muscle,  alihoagh  eyen  tLuB  a  current  can* 
iOtbdiafelj  used  of  sufHeient  strength  to  produce  evidence  of  stimu- 
lUioo.  The  applicntion  of  a  faradic  current  through  the  ejelid  ia 
utt«M»  even  if  the  musde  would  resf>oiid  to  it,  because  a  thin  lajer 
of  eontiactile  muscle  preyents  anj  Btimuktion  of  the  subjacent  tissues. 
For  tb^M  reasons^  most  authorities  are  agreed  in  deprecating  anj 
tod  applicatloo.  A  method  of  indirect  electrisation  haa  been  re- 
eanttietided  {hj  Benedikt  and  others)  which  consists  in  placing  one 
j»ol«  (anode)  on  the  forehead,  the  other  (kathode)  on  the  margin  of 
the  orbit  near  the  aflfected  muacte.  If  the  farad ic  current  is  em- 
^ojed,  the  orbital  pole  is  kept  still ;  if  the  voltaic  current  is  used« 
thit  pola  if  stroked  along  the  skio,  or  the  circuit  is  alternately  made 
ind  broken  bj  an  interrupter.  A  slight  increase  of  power  in  the 
BOide  ma/  be  observed  after  the  current  has  been  so  applied  for  a 
few  minutes,  but  it  quickly  passes  off,  and  in  casea  free  from  sources 
of  f&liac/  I  have  never  been  able  to  trace  any  permanent  effect.  It 
i  true  that  works  on  electro- therapeutics  cont^iin  cases  in  which  im* 
poftment  or  cure  was  ascribt;d  to  this  agent,  but  in  most  Instai^ces 
tbeaathors  have  ignored  the  tendency  to  spontaneous  improvemeat 
to  recent  cases,  and  the  influence  of  drug^,  as  iodide  of  pot4i$^ium« 
rhkh  were  given  at  the  same  time  in  many  instances. 

The  diplopia  due  to  partial  paralysis  of  a  muscle  may  bo  removed 
Ijttouse  of  a  prism.  One  strong  enough  to  completely  fuse  the 
ioMig€0  is  undesirable,  because  it  tends  to  prevent  the  strengthening 
iafiuenoe  of  effort.  A  weak  prism,  strong  enough  so  to  approximate 
tke  images  as  to  permit  their  fusion  by  muscular  action,  sometimes 
does  good.  It  may  be  used  for  an  hour  daily  as  a  gy mnaatio  exercise. 
The  giddiness  due  to  erroneous  projection  can  only  be  removed  by 
putting  the  eye  out  of  action  by  an  opaque  glass;  this  glass  may  be 
la  m  pftir  of  S)>ectacl6s»  the  other  glass  being  merely  tinted;  the 
opadty  is  then  inconspicuous  to  an  observer.  But  this  has  the  same 
diaad vantage  of  withdrawing  the  stimulus  of  eiertion.  An  opaque 
^■as  over  the  sound  eye  is  useless  for  the  vertigo^  and  increases  the 
smount  of  the  seconiiary  deviation. 

Operative  interference  can  do  little  in  cases  of  ocular  palsy.  The 
ooly  eoodition  in  which  it  is  admissible  is  that  in  which  atitagonintio 
eoiDtracturo  has  been  developed,  and  the  paralysed  musile  has  re- 
gained  power,  but  cannot  overcome  the  opposing  contracture.  In  such 
acaae  the  tendon  of  the  contractnred  mnacle  may  be  divided  without 
dssturbing  its  other  connections;  it  forms  a  freab  attachment  a  few 
millimetres  further  back,  aad  the  result  on  the  movement  of  the  eye 
u  often  very  satisfactory. 

The  treatment  of  paralytic  ptosis  is  that  of  disease  of  the  third 
oerreu  The  muscle  itself  is  not  aeceasihle  to  electrical  stimulation. 
In  the  double  ptosis  of  nervous  debility,  nervine  tonics,  quinine  and 
strychnia,  are  useful,  and  their  influence  is  aided  by  local  treatment, 
which  stimuhiles  the  fifth  nerve,  and  so  produces  a  reflex  action  on 
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tbe  centre  of  the  levator.  Electricity  may  be  used,  eitlier  tbe  voltaic 
or  induced  current  applied  to  the  skin  about  the  orbit,  but  a  stimu- 
lating liniment  which  fitin^  tbe  skin  (aa  chloroform  hniment  on 
spongiopiliue)  usually  answers  as  welL  The  morning  ptoaia  Gan 
always  be  quickly  relieved  in  this  manner.  The  hysterica]  form  is 
often  a  very  obstinate  afteotion.  Blisters  to  the  temple,  farad  ism, 
and  (in  the  unilateral  fortu)  tying  up  the  other  eye,  are  the  most 
efficient  meanSj  aud  usually  in  time  remoTC  the  dymptoma. 


Spasm  of  the  Oculab  MtJSCLES. 


The  varieties  of  spasm  of  the  ocular  mnecles  are  numeronfl,  hut 
only  a  few  are  of  medical  sigoiticance.  Two  classes  may  be  dismissed 
with  a  mere  mention.  (1)  Those  that  are  connected  with  disorder  of 
the  ocular  visual  process,  as  the  convergent  strabismus  of  hyperme- 
tropia,  the  diirergence  of  myopia,  the  adaptive  deviation  that  occoft 
when  there  is  partial  opacity  of  the  media,  and  the  irregular  position 
that  often  accompanies  absence  of  sight.  (2)  The  secondary  deviation 
in  one  eye»  consequent  on  palsy  of  a  muscle  of  the  other  eye,  and  the 
antagOLiistic  contract  are  in  the  same  eye.  The  second  class  has  been 
already  described  ;  those  of  the  first  do  not  come  within  the  scope  of 
this  work.  Of  the  remaining  forms,  one  of  great  importance — nys- 
tagmus— will  be  separately  described.  The  remainder  may  be  grouped 
into  five  classes, 

(1)  Atsocmted  ipa^m  from  central  disease  is  not  nncommon.  Its 
character  depends  on  the  position  of  its  cause  :  both  eye**  are  affected 
in  disease  of  the  hemispheres ;  one  eye  only  in  some  cases  where 
the  lesion  is  in  the  nuclei  or  the  eye  muscles,  In  a  paralysing  lesion 
of  one  hemisphere  the  eyes  deviate  towards  the  diseased  side,  but  the 
deviation  ia  merely  due  to  the  unopposed  influence  of  tho  opposite 
hemisphere.  An  irritating  lesion  of  oneheroisphcre  causes  conjugate 
deviation  towards  the  opf >osit6  side»  the  result  of  spasm ;  this  occurs 
also  at  the  onset  of  imilateral  convulsions,  and  is  often  associated  with 
muscular  rigidity  of  the  limbs  on  the  side  towards  which  the  eyes  are 
directed.  In  one  iirtereating  caae>  deviation  to  the  right  was,  during 
four  months,  a  persistent  symptom  of  a  depressed  fracture  l>elow  the 
left  parietal  eminence^  and  it  ceased  when  the  depressed  bone  wms 
raised  by  tref*hining.* 

Since  a  lesion  in  one  stde  of  the  pons  causes  a  loss  of  the  conjugate 
movement  towards  the  side  of  the  lesion,  the  muscles  being  excited 
from  structures  in  this  position  (see  p.  186)*  irritatiog  disease  may 

*  Tlioropson,  *  Bmin,'  April,  1883,  p.  99.  It  may  be  noted  thAt  the  frmi^tars  wbj 
behind  the  reipon  in  which  erperimeut  pUcei  the  eeatretf  for  the  Internl  moiemenU 
which  ti  la  front  of  the  central  convolutions  («ee  p,  13).  But  the  ttructuret  tbmt 
oi^ract  »re  often  only  nair  a  primary  le«ioQ,  the  infiuence  of  which  ia  exerted  on 
the  Qeighboairhood,  mad  tKtm&tlmo*  only  ia  Oiie  dirvction* 
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t  to  CftQM  BpaAmodio  deviation  towari^s  tbat  8i<!e.  But 
ii  •eldotn  observed,  apparentlj  because  the  structures  coti- 
OBui  wr9  reftdilj  damaged  and  rendered  in  act  ire.  An  aeute  lesion 
fUok  (Mitda  the  conjugate  .puraljeia  may,  however,  produce  a  dia- 
mnij  ipAsmodio  deviatioii  towards  the  opposite  side,  probably  bj 
10  mdireot  influence  on  the  corresponding  centre  of  the  other  side  of 
Um  poiuu*  Between  the  two  there  must  be  a  dose  fuut'tional  relation, 
todiipeOBable  for  their  normal  action,  and  throwing  light  on  many 
flMomena  of  disease  (see  "Nystagmus,'*  p.  209)* 

(8)  Irr^^lar  9pasm  from  brain  dheoie. — In  irritfl^ting  diseases  of 
tfci  bum  of  the  brain,  esf^ecially  in  meningitis,  spasm  occurs  in  one  or 
iDCiiat  the  ocular  muscles,  causing  slight  irregular  deviation  of  the 
fifiial  axes,  comparable  to  the  variable  rigidity  that  occurs  in  the 
[tmba,  and  may  change  in  seat  and  degree  from  time  to  time.  It  is 
probsblj  due  to  irritation  of  the  motor  nerve-trunka.  Care  mnst  be 
tilEeil  not  to  mistake  for  spasm  the  deviation  from  loss  of  power  which 
ii  to  aommon  from  the  same  cause.  In  epasm  there  is  deviation  when 
tbt  «yes  are  at  rest  in  the  mld-po^ition  ;  in  recent  paralysia  there  is 
I0L  It  must  be  remembered  that  paralysis  and  spasm  are  often  con- 
joiaed*     Such  irregular  spasm  is  geueraily  tonic. 

Slight  Irregular  spasm  of  the  ocular  muscles  sometimes  occurs  in 
ck)rea.  It  is  rarely  sufficient  to  be  seen,  but  causes  transient  diplopia. 
vUch  may  be  thought  to  indicate  organic  brain  disease  if  the  depend. 
mm  on  chorea  is  not  known.  If  patients  are  questioned  on  the 
pitii,  this  diplopia  will  be  found  to  be  by  no  means  rare. 

(S)  Chromic  fyasm  in  individual  mmcles  is  extremely  rare  apart 
bWMk  tlio  secondary  deviation  already  mentioned.  In  the  best-marked 
MSfS  tlie  spasm  has  not  been  continuous,  but  has  occurred  on  certain 
Buirements  of  the  eyes,  sometimes  associated  with  pain*  Thus,  of 
timo  eases  recorded  by  Ho^k^t  in  one,  as  soon  as  an  object  was  moved 
Id  the  right  of  the  miiidle  tine,  sptismoilkc  contraction  occurred  in  the 
light  internal  rectus  (with  great  pain),  bringing  the  eye  into  extreme 
sddii^tioii,  and  as  soon  as  the  object  was  moved  to  the  left  beyond  the 
niddle  line  the  spasm  relaxed,  and  the  right  eye  moved  outwards  into 
the  fixing  position.  In  the  other  case  there  was  slight  weakness  of 
the  right  internal  rectus,  and  as  soon  as  the  object  was  moved  to  the 
left  pf  the  middle  line,  spasm  in  the  left  externa!  rectus  moved  the 
tj«  into  extreme  abduction.  The  spasm  thus  affected  the  muscle 
thai  would  be  the  seat  of  secondary  deviation,  but  was  distinguished 
from  this  by  its  extreme  degree.  Thia  case  is  interesting  because 
ills  spasm  occurred  with  slight  left  hemiplegia^  and,  from  some 
seooQiiMUijring  disturbance  of  taste,  may  have  been  due  to  disease  in 

*  ▲■  ta  a  CMe  I  bare  re^corded  of  ftcnte  anaemlft  of  the  right  half  of  tb«  pom 
k  to  arterial  obatmctlon)  wbicb  cauaed  deviation  of  the  ejcA  to  tbe  left.     It  warn 
I  from  Uoie  to  thne,  with  violent  tijstnginoi  ('  Trazu.  Oplitlu  Soc,'  16B\ 
S), 

'  mnik/  April.  1876,  p.  116. 
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the  upper  part  of  tbe  pons.  Someiimes  two  muscles  acting  together 
are  ioTolved  iu  the  B[»asm,  as,  m  one  case,  tbe  bii|  tenor  obliijiie  and 
inferior  rectus,  which  arc  normally  associated  (Stilling), 

(4)  Hifsierical  Spasm, — In  iijstericai  fits  tbe  e_ves  are  nsuallf 
directed  either  upwards  and  to  one  side,  often  so  aa  to  almost  entireljr 
conceal  tbe  coruea,  or  they  are  directed  inwards  in  strong  conver- 
gence— a  common  symptom.  Thej  never  diverge  aa  tbey  do  in 
organic  disease.  Sometimes  the  convergence  persists  during  the 
intervale,  and  la  then  usually  associated  with  spasm  of  accommo- 
dation« 

(5)  Farowy»mal  Spmm,— In  convulsive  attacks  in  which  tbe  con- 
vulsion is  unequal  on  the  two  sides,  the  eyes  constantly  deviate  (with 
the  head)  towards  the  side  most  convulsed,  and  if  tbe  second  side  ii 
affected  in  greater  degree  after  the  &:st,  the  eyes  subsequently  deviate 
towards  that  side.  When  the  fit  is  over  there  may  also  be  a  deviation 
from  the  side  most  convulsed,  accompanying  tbe  transient  weakuesi 
common  in  that  side.  Sncb  spasm  is  seldom  unilateral^  but  during 
brief  attacks  of  clonic  torticollis  (in  a  child  of  eleven  months)  drawing 
the  head  to  the  nght,  there  was  strong  deviation  of  the  left  eye  in  the 
same  direction.  A  single  muscle  may  be  the  seat  of  brief  spasm^ 
resembling  in  miniature  an  epileptoid  seizure,  and  sometimes  attended 
with  transient  obscuration  of  conscionsoess.  During  the  attack  there 
is  diplopia,  and  often  giddiness  from  tbe  erroneous  projection.  Clonic 
s|pasm  in  tbe  orbicularis  may  occur  at  the  same  time.  Such  attacks, 
for  instance,  occurred  in  a  man  aged  forty-seven  ;  there  was  very  slight 
permanent  defect  of  power  in  the  left  external  and  both  internal 
recti  Occasionally»  without  any  exciting  movement  of  the  eye, 
tonic  spasm  in  tbe  external  rectus  would  drtiw  tbe  left  eye  strongly 
outwards  for  about  thirty  seconds.  During  this  time  there  was  con- 
stant winking  with  both  eyelids,  which  seemed  to  the  patient  to  he 
due  to  an  effort  to  get  the  eye  right,  but  could  not  be  prevented.  Tbe 
deviation  suddenly  ceased,  but  for  a  few  minutes  afterwards  the  left 
eyelid  was  about  one  twelfth  of  an  inch  lower  than  tbe  other,  and  then 
both  were  alike.  There  was  no  history  of  venereal  disease^  and  syphilli 
was  for  other  reasons  very  improbable. 

Another  patient,  aged  thirty-six,  also  without  history  of  syphilis, 
suffered  from  frequent  atta^cks  (lasting  only  a  few  seconds),  two  of 
which  I  witnessed.  There  was  a  sudden  sensation  of  beat,  spreading 
from  the  left  inner  canthua  and  extending  over  tbe  eye  and  temple, 
accompanied  with  impairment  of  sight  of  both  eyes,  varying  from  slight 
dimness  to  absolute  loss  of  sight,  and  with  abduction  of  tbe  left  eye 
from  mid-position  to  about  halfway  to  tbe  outer  canthus,  tbe  right 
eye  being  still.  If  walking,  be  deviated  to  the  left  during  the  attack, 
probably  from  eiTO neons  projection  of  the  left  field.  In  the  intervala, 
uiovements  of  the  eyes  were  perfectly  normal.  The  attacks  consisted 
of  tonic  and  then  clonic  spasm,  and  resembled  perfectly  miuiature 
f*piteptic  convulsions.     Some  years  later  this  spasm  had  ceased,  bat 
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ihe  pjiti«Di  presented  oomplete  internal  and  partial  external  ophthal- 
wiSfkffK  clearly  doe  to  nuclear  degeneration. 

KTSTAoircra. — Bhythmieal  movemeuta  of  tie  ejes,  involuntarj, 
{raquent*  usuallj  bilateral  and  eimilar  in  each  eye,  produced  bj 
ilDiniaUng  eontractiona  in  opposing  mtiaclea,  are  termed  ^'nystag- 
ami,**  Two  forms  must  be  distirtguialied :  (a)  that  in  wiiich  slight 
Dorement  la  associated  with  weakness  of  the  muscles^  and  occyrs  only 
viuso  tlie  weak  mnscles  are  put  in  action;  (h)  that  in  which  the 
oartmeot  go€8  on  continuously  in  all  positions  or  only  in  BomOp  with 
ar  without  loss  of  power,  but  more  than  the  mere  treuior  of  weakness. 
Oaly  the  second  form  is  here  considered.  Among  its  causes  the  fol- 
knhng  are  the  chief  : 

(1)  Local  affections  of  the  eyes  which  interfere  with  sight,  but  hare 
BO  other  character  in  common, — opacities  of  cornea  or  lens,  and  iuEam* 
Q^Lions  or  degenerations  of  retina  and  choroid*  It  scarcely  ever  results 
fran  «imple  errors  of  refracticm,  however  considerable.  These  eye  dis- 
fiiei  cause  nTstagmna  chiefly  wben  they  occur  in  infancy  or  early 
dktldhood.  Keverthelesa  it  is  doublfu!  whether  nystagmus  results 
from  blindness  which  is  actually  congenital,  although  slow  rolling 
Dorements  of  the  eyes  are  obderved  in  such  cases.  In  adult  life 
ocular  disease  alone  rarely  causes  nystagmus,  but  it  certainly  aids  the 
derelopment  of  nystagmus  due  to  other  aiuses, 

(2)  In  albinism  this  condition  is  very  common. 

(3)  It  occurs  in  miners,  chiefly  in  those  who  work  in  coal*m!nes, 
sod  who  use  the  pick  in  a  stooping  or  lying  posture,  in  which  the 
eyes  are  habitually  turned  to  one  side*  It  is  also  far  more  frequent 
where  the  dim  safety-lamp  is  used  than  iu  mines  which  can  be 
vorked  with  brighter  naked  lights.  This  form  has  been  admirably 
mresti gated  and  elucidated  by  Saell. 

(4)  It  occurs  in  diseases  of  the  nerrona  system  of  the  most  varied 
feat  and  character*  especially  in  degenerative  affection b  of  most  forms^ 
hm  sometimes  accompanies  the  chronic  stage  of  acute  maladiest  such 
ss  diaeeminated  myelitis.  It  is  nsually  conspicuous  in  insular  sclerosis 
sad  also  in  hereditary  ataxy,  but  not  in  ordinary  locomotor  ataxy. 
la  other  diseases  attended   with   tremor  it  is  ra.re.     In  paralysis 

ns  it  is  never  met  with— a  curious  feuct,  considering  how  closely 
alternating  movemeut  of  ny stagings  resembles  that  of  shaking 
It  occurs  in  many  diseases  of  the  brain,  diHuse  and  fncal; 
ingitiSt  meningeal  hsemorrhage,  thromboses  in  sinuses,  and  in 
of  tumour^  htemorrhage^  and  softening  in  various  situations.  It 
as  common  in  tumours  of  the  cerebellum,  but  the  most  intense 
lljstsgmns  I  have  seen  was  due  to  a  tumour  in  the  right  optic 
ns.  I  have  also  known  it  to  occur  in  disease  of  one  side  of  the 
(arterial  occlusion  causing  local  aneemta,  fatal  before  softening 
eoold  odeor) ;  the  quick  movement  was  from  the  side  of  the  lesioo, 
aod  tbere  was  associated  paUy  of  the  lateral  movement  towards  the 
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diaeasecl  side.  In  an  analogoiu  case,  seen  only  dumig  Hfoi  «  cbrcnic 
lesion,  evidently  on  the  right  side  of  the  pons,  caused  partial  palsj  of 
the  right  fifth  nerve,*  and  loss  of  the  movement  of  both  eyes  to  the 
right.  An  attempted  movement  to  the  right  produced  no  nysta^^ut, 
but  when  the  eyes  were  moved  to  the  left  this  at  once  set  in,  the 
quick  motion  hemg  in  that  direction.  Nyst^gmns  often  occurs  in 
cases  of  degenerative  disease  of  the  spinal  cord  and  brain*  in  which 
there  is  no  evidence  of  a  focal  lesion. 

The  movement  is  usuully  biluteral ;  very  rarely  it  affects  one  eye 
only.  Horizontal  (lateral)  movement  is  the  most  common  ;  next  a 
rotatory  motion;  Tertical  movement  when  the  eyes  are  directed 
upwards  wiU  be  found  far  from  rare,  if  looked  for«  but  is  seldom 
continuous  when  the  eyes  are  at  rest;  one-sided  nystagmus  has  been 
said  to  be  generally  vertical.  Botatory  nystagmus  may  occur  osiy 
when  the  eyes  are  moved  in  a  certain  direction »  Its  character  may 
sbow  clearly  its  sources ;  0.  g.  in  one  case  the  quick  movemente  were 
mamfestly  due  to  the  superior  oblique.  I  have  once  seen  the  motion 
limited  to  the  internal  recti  and  the  mid-position,  ceasing,  or  almost 
ceasing,  on  lateral  movements.  It  was  a  case  of  tumour  ot  the  right 
optic  thalamus,  which  might  have  pressed  on  the  corpora  quadri* 
gemina.  It  probably  did  so,  since  the  upward  moveutent  and  right 
external  rectni  were  enfeebled.  The  eitent  of  the  movement  in 
nystagmus  varies  from  one  to  ten  millimetres  ;  from  two  to  four  milli* 
metres  is  tbe  common  range.  Occasionally,  wben  it  is  too  slight  to 
be  seen  with  the  naked  eye,  it  may  be  ol  served  with  the  01 'U  thai  mo- 
scope  when  the  f undue  is  examined.  The  frequency  is  usuiilly  from 
60  to  200  separate  movements  (i,  #.  in  the  same  dirLCiiou)  per  minute ; 
rarely  it  is  slower  than  60;  occasionallj  it  is  too  frequent  to  be 
counted.  The  rhythm  is  usually  regular ;  in  some  cases  there  are 
alight  Tariations  in  frequency  fr^im  time  to  time.  If  there  Is  slow 
nystagmus  when  tbe  eyes  are  at  rest,  the  oscillations  often  become 
more  frequent  when  the  eyes  are  moved.  The  alternating  movements 
are  not  equally  quick;  there  is  a  sudden  rapid  movement  in  one 
direction  and  stow  return.  In  desiTibing  nystagmus,  it  is  said  to  be 
to  the  side  towards  which  the  movement  is  most  rapid.  In  many 
continuous  cases  the  quick  movement  is  in  the  direction  in  whicb  the 
nystagmus  is  most  energetic  on  voluntary  movement 

The  symfitom  may  be  constant,  or  it  may  occur  only  when  the  eye^i 
are  moved  in  a  certain  direction,  sideways,  upwards,  or  downwards. 
In  the  second  foim  it  is  often  associated  with  weakness  of  the 
muscles,  to  which  it  may  be  due.  Very  rarely  there  is  a  sUght  move- 
ment of  the  head,  coirespo^ding  to  that  of  the  eyes  in  time  and  in 
direction,  or  in  the  opposite  direction  to  that  of  the  eyes.f    All  forms 

•  Chiefly  of  the  motor  divbion,  arcompaiued  by  slight  piiTftlyiU  of  all  part«  of 
the  Tjght  side  of  tlie  fttce,  constant  blinking  of  It? ft  ejelidi,  not  of  tbe  rigb^  and 
Tertigo«  olfjectivo  and  subjective,  to  tbe  left. 

f  In  a  ease  lately  under  iny  care,  with  ijntptoms  of  cerebeMar  tumour  and  lai«rul 
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eeMQ  during  slec^p.  In  cases  that  date  from  infancy  the  patient  is 
Berer  conscious  of  the  moTetnent,  nor  is  there  any  apparent  move- 
ment of  objecta ;  in  cases  which  commence  in  later  life  there  some- 
iamm  is  an  apparent  moTement  of  objects  ;  more  f  nquently  there  is 
iioi  The  apparent  movement  of  objects  is  geneniUy  in  the  direction 
uf  the  quick  movement  of  the  nystagmus.  Karelj  there  is  a  move- 
amit  of  the  upper  ltd  synchronous  with  that  of  the  eye ;  this  associa- 
&m  oiKrurs  chiefly  when  the  nystagmus  is  vertical,  but  I  have  seen  it 
O&OP  when  the  movement  was  horizon t-al.  In  vertical  nystagmus 
Ibere  is  often  a  slight  movement  of  the  lid  commiinicated  to  it  from 
lbs  tye,  which  must  be  carefully  distinguished  from  the  actual 
ififlD  of  the  lid. 

TIm  nystagmus  of  miners  presents  considerable  variations  in 
dif  rffent  cajeSv  Any  form  of  movement  may  be  met  with,  and  it  m;iy 
oocor  in  all  or  only  in  one  iwisition  of  the  eyes.  It  often  occurs  only 
t&  the  recumbent  posture,  such  as  the  miner  assumes  in  his  work*  and 
maj  cease  when  he  is  u{)nght*^ 

The  physiological  pathology  of  nystagmus  is  still  to  a  large  extent 
«bteiu¥*      The  perfect  bilateiul  symmetry  of   the   movement,   con- 
ipioiaaa  in  the  vast  majority  of  cases,  indicates  its  central  origin, 
nd  19  opposed  to   the   simple    but   inadequate   explanation  which 
aicriL^es  it  to  muscular  fatigue.     Why  the  steady  tonic  contraction  of 
bcdib  should  be  broken  into  clonic  contraction  no  one  has  yet  been 
ihle  to  say ;  but  the  physiological  associations  of  the  ocular  move- 
jBMnta  eodibld  us  to  understand  something  of  the  influences  that  pro- 
duce ti.    We  may  take  as  the  simplest  form  that  in  which  the  move- 
Beat  is  lateral.     For  lateral  movement  of  the  eyes,  there  is  a  separate 
in  the  pons  on  the  side  towards  which  the  movement  takes 
The  movement  of  lateral  nystagmus,  like  that  of  health, 
» te  directly  produced  from  this  centre.     Every  normal  movement 
lnTalf«0  the  activity  of  the  centre,  and  also  a  lessened  action  of  that 
<m  the  other  side,  causing  relaxation  of  the  antagonists,  and  this  it 
ibUoved  by  increased  activity,  so  as  to   bring  the  eyes  back  to  the 
wddte  Ime-t     Hence  there  must  be  a  mutual  connection  between  the 
ftroeiional  states  of  the  antagonistic  centrt^g  on  the  two  sides,  and  this 
|irabably  underlies  the  alternation  of  movement  in  nystiigmus.     It  is 
probstde  that  the  intermittence  is  due  to  a  derangement  of  their 
foBfllian,  necessarily  produced  whenever  the  eyeballs  are  the  scat  of 
i|iM«s«     If  so,  the  oscillations  may  be  neglected  in  considering  the 
■jitsf  HMii,  tbo  ph^ryni  and  larynx  were  the  leai  of  iimilar  moveuietii;  that  in  tbe 
|lni  jn  I  W9»  horizontal,  tovmrdi  tho  middle  Imo ;  in  the  Inrynx  there  was  a  similur 
t«lend  oovement  of  the  arytenoid  ciirtiliigefl.    The  mU  of  the  movement  wae  the 
WHM  tts  in  Um  octtlar  muidesj  160  per  minute  (Spencer,  '  Lancet,*  1886,  vol.  ii^ 

•  8c«  Soell,  •Tnina,  Oph.  Soc./  voU  Iv,  p.  315, 

f  Tbei  mere  elii>ticitj  brings  the  f^yes  V  iLrk  aecrai  improbable  from  wh&t  we  know 
of  9km  i«Uted  contnu^don  of  ant&joiiiiat^  elscnrbeRr.      Moreover  any  soch  actioa 
I  moacukr  tonei  and  ia  absent  m  the  atonic  palsy  of  total  nerve  diaoafte. 
TOU  II*  14 
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relations  of  the  symptom.     Their  origin  oouatitutes  a  separate  problem 
common  to  all  forms ^  and  di&tinct  from  that  of  its  caU8Htioa. 

The  relations  of  nyatagmua  are  extensive,  The  nuclear  eentrei  u«  , 
act'd  on  by  centripetal  impresaiona  as  well  aa  by  the  will.  They  aw 
influenced  by  visual  impressions  to  a  degree  which  we  can  only 
discL^rn  indirect Ij  (since  the  process  does  not  enter  into  the  region  ol 
coneuionsness)  by  coiiBidering  how  accurately  and  yet  bow  easily  we 
can  follow  with  the  eye  a  swiftly  moying  object.  This  ability  ii 
apparently  acquired.  Tbe  newly  born  child  never  ** fixes"  an  object^ 
never  foUowa  a  light,  however  brilliant.  Not  until  later  is  there 
established  the  functional  relation  of  the  motor  centres  to  the  visual 
impression,  in  what  is  easentially  a  reflex  process,*  and  for  this  to 
be  normally  developed  it  is  apparently  necessary  tbat  the  stimul&tioD 
of  the  optic  lierve  should  correspond  to  the  average  degree  and 
character.  Hence  it  is  intelligible  tbat  if  this  visual  control  is 
parlially  but  not  perfectly  established  (in  consequence  of  early 
ocular  disrftse  lessening  vision)  the  action  of  the  motor  eentret 
should  be  abnormal.  Hence,  too,  we  cau  understand  I  hat  imperfect 
ocukr  guidance  (as  the  bad  light  ol  tbe  safety-lamp)  may  aid  other 
causes  in  developing  derangement  in  Liter  life.  In  albinism  the 
early  visual  impressions  may  err  on  tbe  side  of  painful  and  disturbing 
excess,  from  the  absence  of  the  pigment  of  the  eye. 

Again,  the  ocular  motor  centres  must  be  acted  on  by,  aa  they  cer- 
tainly act  on^  tbe  equilibria!  centrea.  These  are  guided  by  the 
innervation  of  the  eyeball  musdes.  Thus  these  museleB  will  be 
brought  indirectly  under  the  influence  of  the  semicircular  canaU. 
Nystagmus  can  be  induced  in  health  by  rotation  of  the  body 
(Donders)  j  quick  movementa  of  the  eyes  occur  in  the  direction  in 
which  tbe  body  has  rotated,  and  there  is  a  slower  returs.  The  quick 
movements  occur  towards  the  side  on  which  the  horizontal  semi* 
circular  canal  baa  been  subjected  to  increased  pressure  by  the  rota* 
tion.  In  chronic  otitis,  pressure  on  the  ear  has  been  often  observed  to 
cause  a  nystagmus  precisely  similar,  ceasing  with  the  pressure  ;t  it 
ie  usually  lateral,  but  sometimes  rotatory,     Yertigo  always  attends 

*  I  recorded  fiomo  jcan  &go  ('  Br»in/  vol.  ii)  &  case  in  wliicb  the  reHex  Axtttion  of 
the  eyes  wdk  tirougbt  into  taiience  by  d:ieu»e.  If  tlie  putient,  looking^  »t  one  object, 
was  told  to  loi»k  at  another  at  some  lateral  diataimee  froni  the  fiint,  bis  head  was 
iDitnntl;  turned  in  the  direction  of  the  aecond  object,  but  the  t^yet  remained  fixed 
on  the  first  by  a  movement  aa  mpld  aa  tliat  of  tbe  head,  but  in  the  oppodte  diree- 
tion,  luvd  then  tbej  were  slowly  moved  into  the  pOfiM<^n  correspandmg  to  tbe  ae«oad 
object.     The  patient  wiia  tn  tbe  liuib  »iAgo  of  progreasiTe  myscukr  atrophy. 

f  Sehwalbuich^  HnghUngs  JaQkaoUi  F0uiger  (attempt  to  extr.ict  a  polypni), 
Iiijectloiii  into  the  ear  aometimei  encitti  it.  Movementa  are  aho  related  ta  ttvm 
auditory  imprcisions,  at  lea»t  in  »o  far  oi  rhythm  iiconoemed,  aa  mnaicttl  "  marrhei  ** 
illuatrate.  In  |>eeu1i»r  liysterotd  atatea,  Hnj^&s  haa  found  tbat  ny«tngmna  txmlA 
be  produced  by  bringing  h  YibrivtiDg  tumrig-furk  near  the  car«  and  Ibat  tbe  moTe- 
naent^  varied  with  tbe  rapidity  of  the  vibrations.  He  wai  aUo  able  to  eatiaa 
nyitagmui  by  other  aenaory  impreaalona  ("Orvosi'Hetilap/  18S6»  and  '  Ceat»  f^ 
Nervenli,/  p.  &26). 
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fifi  molar  tcnsation  whicli,  if  mtense,  goes  on  to  moTemcni  in 
wbWi  ibe  etee  and  head  lead  the  waj.  Hence  involuntarj  movement 
ufUw  eye*  is  aot  surprising,  tbe  cause  of  the  intemiiltt'nce  being,  as 
drttidj  staUfdi  a  separate  probtem.  In  the  nystagmus  of  mtneva, 
f hyk  may  occur  onlj  in  the  recombent  posture,  we  maj  also  tnice,  at 
ooe  faetofi  an  influence  of  the  e<|uilihrial  centre  (and  probably  of  the 
eiiiil  impresaions)  on  the  t-entre  for  the  movement  of  the  eyes, 

Tbe  nide  Tariation  in  the  position  of  organic  disease  that  may  causo 
fljftaginas  is  scarcely  surprising  when  we  consider  how  wideaodTarioni 
niuil  be  the  total  connections  of  the  functions  of  vision,  of  movement 
of  the  eyes,  and  of  the  maintenance  of  equilibrium  ;  and  that  we  can 
ifitit  a  cotmectioQ  between  njstag;tnus  and  the  derangement  of  each 
d  these,  including  some  causes  of  vertigo.  But  it  is  also  common  in 
TjkrioQs  degenerative  diseases  in  which  we  cannot  trace  its  source^ 
\}d  which  show  how  easily  deranged  must  be  the  mechiiuism  hj  which 
m  health  the  muscular  contractions  are  kept  uniform.  It  would 
rrsD  seem  as  if  the  nuclear  centres  have  a  tendency  to  rhythmical  or 
mtertnittent  action,  which  is  normally  cou interacted,  possibly  by  the 
influence  of  the  corresponding  centres  on  the  other  side.  When 
(iefUiged»  spasm  that  would  be  continuous  in  the  limbs  becomes 
atsnnitt^nt  in  the  eyes.  This  view  is  suggested  by  the  case  of  arterial 
obitmction  in  the  pons  already  mentioned.  Nvstagmus  was  clejirly 
doe  to  the  over-^ict  lou  of  the  centres  on  the  undamaged  side,  mider  the 
iaftiieQce  of  loss  of  function  of  those  on  the  other.*  But  this  part  of 
the  subject  needs  far  more  systematic  study  than  it  has  yet  received. 
The  practical  significance  of  nystagmus  in  diagnosis  is  extremely 
,  not  from  any  distinct  indication  o£  the  seat  or  precise  nature 
of  the  disease,  but  because  it  shows  the  presence  of  more  than  merely 
fooctional  disturbance.  It  is  often  mnrked  at  the  early  sta^e  of 
degenerative  disease  when  other  symptoms  are  equivocal,  and  a 
fraarch  for  it  should  never  be  omitted,  and  should  always  include  the 
upward  movement  of  the  eyes.  It  may  be  trusted  without  hesitation, 
and  prevents  &  mistake  in  diagnosis  in  &  very  large  number  of  cases. 


Bpmm  of  ike  levaioT  is  occasionally  met  with  as  an  isolated 
tyniptoai*  and  also  as  one  of  the  features  of  exophthalmic  goitre. 
The  isolated  form  (sometimes  termed  la^ophthalmos,  or  **  hare-eye '') 
is  nsnally  due  to  some  inhibitory  irritation  in  the  region  of  the  fifth 
acrre.  TAte  in  life  it  may  come  on  as  an  independent  affection, 
aoAlogous  to  other  muscular  spasms,  as  toi-ticoltis  and  facial  spasm. 
The  contraction  is  usually  tonic,  an  excessive  degree  of  the  normal 

^  Ib  eonttnooui  eontrnction  the  mo^tctilnr  Kbree  cotitmct  altem&te!y;  ia  clonm 
all  aerm  to  contract  together,  aod  tbe  contractioii  li  brief  but  rctiowed*  Such  • 
fUKTiW*  brief  contraction  would  explain  tbe  mtermiiAloni  of  nystagmui,  tbe  oppo- 
aSBts  kttBg  tlwmji  TTsdj  to  contmet  n  ben  t)ie  onginftl  action  cejitses.  Thii  re4LdttiieM 
IflVflBtS  Um  ufumption  tbal  tbe  common  RCtinii  of  ail  tbe  fibres  is  due  to  uny  other 
I  the  coQditi<^n  of  the  rctitre  of  the  acting  mun'lea. 
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tonic  contract iou  of  tho  levator  which  keeps  the  eyelid  raised ;  th© 
muscle  )8  iin[>erfectlj  relaxed  when  the  ©ye  ia  directed  downwards  tu 
the  Itds  are  closed.  Hence  the  eyelid  is  a  little  bigber  than  the  other 
when  the  eyes  are  directed  straight  forwards;  and  on  looking  down» 
the  hd  does  not  descend,  so  that  a  wide  extent  of  sclerotic  is  exposed 
above  the  cornea.  When  the  lida  are  closed,  the  upper  lid  tnay  be 
brought  down  by  the  orbiculans,  but  not  to  the  same  extent  as  on  the 
other  side,  and  hence  the  lida  do  not  descend  equally.  The  exposure 
of  the  stk-rottc  above  the  cornea  gives  the  impression  of  slight  pro- 
minence of  the  balL  A  long-continued  S[>asm  in  the  levator  seews, 
indeed,  to  cause  the  eyeball  to  be  actually  a  little  more  prominent 
than  the  other,  in  consequence  of  the  origin  of  the  levator  being  below 
the  level  of  the  upper  part  of  the  ejeballj  but  the  apparent  pro- 
minence  due  to  the  exposure  of  the  sclerotic  is  much  greater  than  the 
real  prominence.  The  retraction  of  the  upper  lid  may  cause  a  slightly 
greater  fulness  of  its  tissues  than  exists  on  the  other  side.  Unless  the 
alFection  is  due  to  removable  irritation  of  the  fifth  nerve  it  is  extremely 
obstinate. 

Clonic  spasm  is  also  rare.  It  occurred  from  time  to  time  in  the 
case  of  reflex  ptosis  mentioned  on  p.  200,  A  very  singular  case  of  con- 
genital spasm  of  the  levator  was  exhibited  at  the  Ophtbalmological 
Society  by  Mr,  Marcus  Gunn,  There  was  slight  ptosis  and  slight 
myosis  on  one  side,  and  the  eyelid  was  raised  by  slight  contraction  i>f 
the  levator  whenever  the  external  pterygoid  of  the  same  side  was  put 
in  action.** 

Spasmodic  elevation  of  the  upper  eyelid  also  occurs  from  irritation 
of  the  cervical  sympathetic.  We  have  seen  that  this  nerve  supplies 
the  plain  muscular  fibres  of  the  orbit,  which  are  indirectly  connected 
with  the  eyelids ;  and  that,  as  their  paralysis  may  cause  slight  drooping 
of  the  lid,  so  their  stimulation  may  produce  slight  elevation.  It  is 
probable  that  this  bpasm  is  the  cau^e  of  the  increase  in  the  normal 
elevation,  and  of  the  defective  descent  of  the  lid  in  looking  down,  in 
many  cases  of  exophtb;ilmic  goitre  (Oraves'  disease).  But  this  form 
will  be  considered  in  the  account  of  that  disease,  I  have  once  seen  a 
similar  slight  retraction  and  defective  descent,  on  the  left  side  only,  in 
a  girl  of  seventeen,  who  had  distinct  myxoedematoua  swelling  of  the 
breasts^  neck,  and  face,  bilateral,  but  not  elsewhere,  and  with  no  sym- 
ptom of  Graves*  disease,  and  also,  as  a  transient  symptom  on  one  side 
only  (after  anxiety),  associated  with  card io- thyroid  disturbance  so 
slight  that  alone  it  would  scarcely  have  been  noticed.  SitidLir  spasiu 
is  said  to  have  been  met  with  Ib  pregnancy  as  a  refiex  symptoUL         ^J 

•  *  Ophthalmcilogncil  Transactions,*  vol.  ill,  p.  283,  Aa  on©  of  ft  pommittee 
appointed  to  report  on  the  case,  I  had  ilq  opportunity  of  c^irefulty  ex&mtning  it. 
The  Bimpk'it  explanntlon  for  tlie  conditian  seen^ed  to  be  that  some  of  tho  lerator 
Ebrea  of  the  tbird  nerve  moB^^  from  the  motor  nnclens  of  the  Hfth  iierv**.  The  «niaM 
Mm  of  the  pnpli  might  be  due  to  the  influence  of  thote  cotla  of  tbe  tliird  nerve- 
Bucleui  which  ought  to  have  been»  hut  were  oot>  coaoected  irith  th«  levator. 
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Trwimtni, — Little  caa  be  done  for  ibe  treatment  of  ilieae  oi;u!ar 

i|iasiDS  bejood   the  removal  of  tbeir  cause  as  far  aa  this  can  be 

1  effected.     Hock*8  second  case  was  apparently  cured  hj  specific  reme- 

tjits,  his  fir«t  ca«e  bj  tenotomy.     Hysterical  convergence  can  generallj 

iremored  by  a  small  blister  to  ea«h  templevif  the  iX)t€Dt  influence  of 

^lect  is  IB  effective.     The  paroxysmal  epileptoid  form  of  ocular  spasm 
tk^trr  obstinate.     Bromides  have  little  influence  upon  it,  and  tonics 

»Blorp  good  than  sedatives.     Cotinter* irritation  to  the  temple  some- 

B«s  seems  to  produce  a  beneficial  effect. 

la  the  treatment  of  ny  si  agin  us,  the  improvement  of  vision,  if  tbis 
ii  defective,  and  the  removal  of  any  cause  that  can  be  discovered,  are 
the  chief  measures.  The  form  that  occurs  io  miners  needs,  as  a  rule,  a 
efaiflge  of  occupation,  or  at  least  of  habitual  (Ki.sition,  ao  iis  to  reli*^ve 
tbsfjesfrom  this  postur-d  strain,  together  with  an  iniiirovt^nient  in 
ihe  light  by  which  the  work  is  done.  For  other  forms  very  little  can 
be  effected.  The  application  of  a  feeble  voltaic  current,  from  the 
OHitoid  process  to  the  closed  eyelids,  was  recommended  by  Svetlin, 
IkkI  haa  failed  in  the  handu  of  others.  But  the  symptom,  in  man) 
met,  scarcely  calls  for  treatment. 

Spasm  of  the  lerator  is  a  most  intractable  affection,  unless  there  i- 
irritation  of  the  fifth  nerve  or  any  other  cause  which  c^n  be  remove-i 
When  no  cause  can  be  traced,  the  most  varied  treatment  by  counter- 
initation,  sedatives,  and  electricity  usually  fails.  Associated  with 
ioy  symptoms  of  exophthaimio  goitre,  the  treatment  is  that  of  the 
loiter  d in 0100 
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THK   FIFTH   NKRVE, 

The  fifth  nerve,  it  will  be  remembered,  has  an  extensive  deep  origin, 
sot  only  from  the  middle  nucleus  at  the  level  of  its  surface  attach- 
nt,  but  also  by  an  upper  root  of  descending  tibres  from  beneath 
le  corpora  quadrigemina,  and  by  a  lower  root  of  ascending  hbres 
from  a  tract  of  grey  matter  which  extends  into  the  medulla  oblongata 
(see  p,  50),  continuous  with  that  from  whkh  the  p<)sterior  cervical 
toots   arise.     The  cutaneous  distribution  of  the  fifth  nerve  is   con- 
uouB,  on   the  head  and  neck,  with  these  cervical  roots,  and  the 
clear  grey  matter  similarly  continuous.     This  enables  us  to  under- 
stand the  radiation  of  pain  from  one  nerve  region  to  the  other.     The 
nucleus  of  the  motor  root  is  at  the  level  of  the  origin  of  the  Tierve 
from  tbe  pons.    The  Qasserian  ganglion  lies  in  a  hollow  on  the  petrous 
part  of  the  temporal  lione,  and  thence  the  three  divisions  pass  from 
eranlal  cavity,  the  first  by  the  sphenoidal  fissure  to  the  orbit, 
m  sooond  by  the   foramen   ovale,  and    the    third    by  the  foramen 
uudum,  of  the  sphenoid  bone  to  the  spheno^uT axillary  fossa.     The 
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fini  part  Buppliea  tlie  akia  of  tlie  forebead  and  anterior  part  of  fbc 
Lairj  scalp,  the  upper  eyelid^  and  the  bridge  and  tip  of  the  noa«  j  th« 
tecond  parit  the  lower  eyelidp  cheek,  anterior  part  of  the  temples,  aide 
of  tbe  nose,  upper  lip,  upper  teetb,  and  npper  part  of  pharynx^ 
tousiU,  soft  palate,  and  tivuhi  and  roof  of  mouth ;  the  third  paH 
supplies  the  rest  of  the  temple,  the  anterior  and  npper  part  of  tht; 
ear,  tbe  anditorj  meatus^  the  lower  part  of  the  cheek  adjacent  to  the 
mouth,  the  lower  lip,  chin,  lower  teeth  and  gums,  aed  the  tongue,  pan 
of  the  mucous  meinhrane  of  the  moutb,  and  tbe  salivary  glands,  Tbt 
1  unction  o£  taste  in  the  anterior  part  of  the  tongue  is  subserred  bj 
the  lingual  branch  of  the  tbird  division,  but  the  fibres  pass  from 
to  the  facial  nerve,  and  thence  to  the  spbeno*paiatine  ganglion  and 
the  second  division,  as  will  be  explained  immediutely.  The  motor 
part  supplies  tbe  muscles  of  the  lower  jaw,  temporal,  masseter  and 
pterygoid,  tbe  mylohyoid,  and  the  posterior  belly  of  tbe  dignstric. 

The  connect ious  of  the  fifth  nerve  are  numerous,  and  some  of  them 
are  of  considerable  importance.  Tbe  first  part  reeeives,  at  the 
Gaseerian  ganglion,  fibres  from  the  sympathetic,  whicb  pass  with  it  to 
the  eye,  and  are  the  fibres  that  innervate  the  radtaiing  muscle  of 
iris.  The  seeond  part  gives  off,  from  the  sjiheno-palatioe  gurjglioj 
the  Vidian  nerve,  which  (after  a  conne<;tioii  with  the  tympanic  branch 
of  the  glusso- pharyngeal)  joins  the  facial.  It  is  called  the  large 
superficial  petrosal,  after  it  has  given  off  a  branch  to  the  sympathetic, 
Tbe  lingual  branch  of  the  third  part  gives  off  the  chorda  tympaDi, 
wbich  joins  tbe  facial  iu  tbo  Fallopian  canal,  a  little  below  its  junctioi 
with  the  large  petrosal  (Viditin),  There  is  strong  reason  to  belieTil 
that  moat  of  tbe  fibres  of  the  chorda  tjmpaui  paas  into  the  petrosal 
(Yidian).  and  thus  reacb  the  sphcno-palatioe  ganglion  and  the  second! 
part  of  the  fifth  nerve.  These  fibres  not  only  conduct  taste  impres* 
aions  from  the  front  of  the  tongue,  but  perhaps  also  subserve  some 
tactile  sensibility »  since  this  has  been  lowered  by  disease  of  the 
chorda  tyropani.  Lastly,  the  otic  ganglion  of  tbe  third  part  gives 
off  tbe  small  superficial  petrosal  nerve,  which  is  connected  with  the 
facial  nei-ve  wbere  tiie  Vidian  joins  it^  and  enda  in  the  tympanic 
branch  of  the  glosso-pharyngeal. 
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Causes. — The  course  of  the  fifth  nerre  renders  it  liable  to  d&mage 
from  disease  in  various  situations,  but  ita  deep  position  protects  it 
from  some  tnfiuences  to  which  nerve-trunks  of  superficial  course  are 
exposed,  such  as  rheumatic  neuritis,  wbich  is  as  rare  in  the  fiftb  as 
it  is  oominon  in  the  facial  nerve.  The  chief  causes  of  damage  are  the 
following : 

(1)  Disease  within  the  pons,  especially  focal  lesions,  hfiemoixhage, 
Bofteniiig,  tumours,  and  Bonietimes  an  islet  of  sclerosis  at  the  level  of 
tbe  origin  of  the  nerve,  damaging  either  the  root-fibres  or  the  nnclai. 
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Tb«y  inoit  oonsidera^ble  sjmptoma  are  produced  hj  damage  to  the 
fuot-fibrtt.  Tbe  nuclear  origiri  of  tbe  setisorj^  fibres  ia  so  ext«!iiBiye 
tbttU*ea«e  tiever  affects  more  than  a  portion  of  it,  Begtine ratine 
diirwe  11  mre  ;  the  motor  nucleus  uaually  escapes  even  in  wide- spread 
ooekAT  degeneration. 

(t)  The  nerve  is  often  damaged  by  disease  at  tbe  base  of  tbe  braln^ 
tif  tttmoilni,  chronic  meningitiiif  especially  of  syphilitic  nature^  and 
auiMof  the  bone*  It  is  liable  to  suffer  in  disease  of  either  the  posterior 
or  Diddle  fossa,  or  of  the  petrous  bone  between  the  two.  Inflamma- 
ttoa  may  affect  the  root,  primary^  or  secoxidary  to  a  slowly  growing 
iBnoitr,  and  the  resulting  symplotus«  in  the  la  tier  o^se,  may  subside 
tmtii  renewed  by  pressure. 

(8)  Eaoh  diTision  of  the  nerv^e  has  a  coarse  that  exposes  it  to 
tpeeial  lemons :  the  first,  in  the  wall  of  the  cavernous  sinuSi  may  be 
dunig^d  by  growths  in  the  pituitary  region,  or  aneurism -of  the 
iatefml  eikrotid*  and  within  the  orbit  it  may  euffer  from  grow  lbs  or 
ioBimtnation.  such  as  orbital  cellulitis;  the  stfcond  and  third  pass 
tato  the  sphe DO- maxillary  fossa,  which  is  often  invaded  by  tumours 
from  the  parotid  region  and  adjacent  boi^es. 

(4)  Traumatic  injury,  especially  punctured  and  bullet  wounds, 
tkirough  the  month  and  nose.  On  tbe  other  hand,  the  nerve  is  rarely 
(i&iuaged  in  fracture  of  the  skull. 

(5)  While  secondary  neuritis  is  common,  arising  by  extension 
from  bone  or  membranes^  primary  neuritis  U  rare,  although  now  and 
tbea  it  is  excited  bj  cold,  with  or  without  a  hke  affection  of  other 
oiiual  nerves,  as  the  facial  {q,  v.}.  It  may  be  predisposed  to  by 
|out,  or  caused  by  syphiHs.  Any  part  of  the  nerve  may  be  thus 
dimAged,  and  even  the  root  may  be  inflamed  through  cold,  A  gouty 
mao  droTe  forty  miles  in  a  cold  wiitd,  and  tow.irds  the  end  of  the 
drive  had  transient  double  vision.  Two  days  later  the  left  fifth 
ocrve  became  paraljsed.  In  a  case  recorded  by  Ziehl*  the  neuritis 
^liaretntly  extended  from  the  foramen  ovale  to  below  the  junction 
iilh  the  chorda  tympanL  The  peculiar  neuritis  that  seems  to  be  the 
cttiie  of  herpes  zoster  is  frequent  in  this  nerve,  but  must  be  dis- 
tingtiiahed  from  tbe  ordinary  form  of  iLifiammatii>n.  Interstitial 
ii«ariti«  hMM  been  found  in  hemiatrophy  of  the  face  (Mendel,  &c.). 


>MB, — (a)  Semory  Portion.— The  chief  sTmptom  of  an  affec- 

i  of  the  fifth  or  of  its  branches  is  loss  of  sensation  in  the  region  of 

f  sVin  supplied  by  it,  universal  in  severe  disease  of  the  trunk  of  the 

re,  or  when  all  three  branches  are  damaged  by  a  growth  in  the 

idle  fossa  of  the  base,  but  in  disease  of  the  branches  limited  to 

I  supplied  by  them.     The  loss  of  sensation  is  conimonlv  preceded 

» tymptoms  of  irritation,  sharp»  darting,  burning  pains  referred  to 

OB  of  its  distribution,  closely  resembling  those  of  neuralgia, 

•  *  Virchow'*  Archiv,'  117, 1889. 
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and  ofteu  accompanied  by  tender  points  in  the  course  of  the  oervet. 
There  may  be  increased  sensitiveness,  esiiecially  to  pain.  The  dura- 
tion of  the  stage  of  simple  irritation  v.nies  according  to  the  quick 
or  slow  progress  of  the  disease;  sometimes  it  is  absent,  and  the 
aneesthesia  is  the  first  symptom.  Tactile  sensibility  is  usually  lost 
first,  and  there  is  often  seusitiveneas  to  paiu,  when  a  touch  cannot  be 
felt.  Ultimately  both  are  lost.  The  muscles  of  the  face  are  insensi* 
tive»  but  are  oot  weakened,  although  the  movements  of  the  face  have 
been  observed  to  be  a  little  slower  than  normal,  apjjarently  from 
defective  sejisation.  The  mucous  membranes,  as  well  as  the  skin, 
become  insensitive.  The  conjunctiva  can  be  touched  and  even 
pricked  without  discomfort  or  reiei  action.  The  mucoua  membrane 
of  the  nose  can  no  longer  he  irritated  by  snufE  or  ammonia.  Odours 
can  at  first  be  perceived  perl  ectly  ;  after  a  time  the  sense  of  emell  is 
blunted,  in  consequence  of  the  dryness  of  the  mucous  membrane  and 
secondary  changes  in  its  epithelial  tissues.  The  anssthesia  extends 
over  the  mucousi  membrane  of  the  bps,  mouthy  and  tongue,  up  to  the 
middle  line.  Wben  the  patient  drinks,  the  eup,  felt  only  on  the  un- 
affected side»  may  seem  broken*  Food  is  not  chewed  on  the  para- 
lysed side  because  it  cannot  be  felt»  or  because  the  muscles  of  ■ 
mastication  are  weakened.  Hence,  fur  acennmlatesonthe  amL^stbetic 
half  of  the  tongue:  this  accumulation  has  been  ascribed  to  defective 
tuner vaiion,  but  it  is  common  in  all  condiiions  wbich  lead  to  one- 
sided chewing,  and  is  probably  merely  due  to  the  fact  that  the  food 
no  longer  removes  the  epithelium.  In  some  cases,  at  least,  the  back 
of  the  tongue,  the  anterior  arches  and  the  palate,  &oft  as  well  as  hard, 
are  iusenaitire.  In  other  cases,  in  which  the  extent  of  the  cutaueous 
aosesthesia  suggests  disease  of  thi^  whole  of  the  fifth  nerve,  the  losa  of 
gensibility  is  confined  to  the  anterior  two  tMrds  of  the  tongue.  It  is 
not  known  whether  this  difference  is  due  to  individual  raiiationa  in 
the  distribution  of  the  nerve,  or  to  differeact's  in  the  seat  uf  the  dis- 
ease«  but  it  is  certain  tbat  disease  of  the  filth  may  cause  aueeatbehia  in 
the  root  of  the  tongue  and  paLite.  ■ 

Anotlier  frequent  uymptom  of  disease  of  the  fifth  nerve  is  loss  of 
taste.  Disease  of  the  root  of  the  fifth  nerve  may  cause  complete  loss 
of  taste  in  all  the  gustatory  region  of  the  one  side,  tongue  and  palate. 
A  syphilitic  man,  with  paralysis  of  the  left  fifth  and  third  nerves,  had 
also  complete  loss  of  taste  on  that  side  j  ultimately  there  remained 
only  slight  defect  of  sensibility  on  the  cheek,  weakness  of  the  muscles 
of  mastication,  and  loss  of  taste  on  tbat  side,  complete  on  the  back  of 
the  tongue^  partial  in  the  front.  Eiceptions  are  probahly  cases 
either  of  partial  disease  of  the  root  or  of  disease  within  the  pons, 
where  the  laste-patb  has  a  separate  course.  Disease  of  the  linguaJ, 
after  the  chorda  tympani  has  joined  it,  cayses  loss  of  taste  in  the 
anterior  two  thirds  of  the  longne  j  abovt;  tUe  junction  with  the  chorda 
tympani  disease  of  the  third  division  seems  to  eiiuse  no  loss  of  taste* 
OTber  facts  are  stated  ixi  the  siction  on  affections  of  taste. 
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Tniphie   ebanges    naj  result  from  disease  of  the  fifth  nerve. 

llteiatious  in  the  Tascularity  of  the  face  have  beea  describetl,  but  are 

eertainl^   rare.     The   secretions  from   ibe  mucous   membranes  and 

special  glands,  lachrjmal  and  suHvarj,  are  lessened  in  paraljsis.  and 

ii6iQu«d  for  a  time  in  irritation.     Rarely  tbere  is  swelling  and  ulce^ 

of  the  gums.     An  accidental  bite  of  the  insensitive  cbeek,  for 

eala  slowly  and  tends  to  ulcerate.     In  long-standiDg  casvs 

ibe  (Mill  have  become  loose.     But  the  most  important  disturbance  in 

authtioo  is  that  of  the  eje.     Inflammation  of  the  eyeball  is  a  commoo 

rvfiilt  of  section  of  the  nenre  Id  aDimals^  and  has  been  frequently  ob- 

lerrsd  in  mao.     The  cornea  becomes  cloudy,  then  0|jaque,  and  ulcers 

form  upon  it,  which  may  perfoiate  and  lead  to  a  destructive  inflam- 

milioii  of  the  globe.     The  conditions  that  determine  this  **  neuro- 

ptfaltlic  ophthalmia"  (as  it  has  beeti  termed)  have  been  the  subject 

dltDQch  discussion.     It  is  not  simply  the  reeultof  interruption  of  the 

■Bosory  fibres,  since  such  interruption,  with  complete  anaesthesia,  has 

bteaiepeatedly  observed  without  any  ocular  disturbance.     In  a  patient 

mj  care,  complete   paralyeia  of  the  fifth  nerve»  motor  and 

,  has  eifisted  for  seven  years  without  a  trace  of  ophthalmia. 

fact,  and  the  alienee  of  inflammation  in  facial  palsy,  show  that 

cannot  be  due  simply  to  irritation  of  the  conjunctiva  by  foreign 

bodies,  dust,  ^.,  which  are  not  felt»  although  such  irritation  may 

as  an  excitant.     From  various  experimental  and  clinical  facts  it 

t  probable  that  the  inflammation  is  due^  not  to  more  interruption, 

1  to  irritation  of  the   fifth  nerve,  and  is  analogous  to  the  acute 

iphic  changes  in  the  skin  that  depend  on  irritation  of  the  sensory 

%*§  (see  Tol.  i,  p.  22).    An  unsuccessful  attempt  to  divide  the 

e*  which  caused  considerable  irritation  but  no  ansesthe^ia,  has 

:8ed  characteristic  inilammation  of  the   eyeball   (Meissner),  and 

cal  irritation  of  the  ganglion  causes  ocular  inflammation,  which, 

^ougb  transient,  is  intense.     It  is  i>ri>bable»  moreover,  that  such 

tation  is  most  powerful  when  it  involves  the  Gasserian  ganglion 

(dspeciatly  the  inner  pari,  according  to  Meissner)  or  the  nervti-fibri'g 

^Jp  front  of  the  gzinglion.     It  is  frequently  absent  in  disease  ot  the 

^Brve  within  the  pons,  and  of  its  root  at  the  surface  of  the  pons,  and 

^lllbough  it  may  occur  when  the  disease  is  in  this  s^ituatton,  it  is 

l^robable  that  a  greater  degree  of  irritation  is  required  to  produce  it 

there   thiui  when  the  disease   is  at,   or  in  front  of,  the  Gasserian 

I     i^gEon.     J^xeision  of  the  ganglion  has  caused  such  intense  and  un- 

I    vo&trollable  inflammation  as  to  necessitate  the  removal  of  the  eye  in  a 

few  d^ya.* 

Herpes  soster  is  frequent  in  the  region  supplied  by  the  fifth  nerve, 
Mpeeially  in  that  of  the  first  division.  The  olsenrations  of  v.  Baren- 
fpmQg  and  others  make  it  probtible  that  the  eruption  is  duo  to  in- 
.tion  of  the  Gasserian  gangliuu,  or  of  the  nerve-trunks  in  ft  out 
lliisy  although  it  is  doubtful  whether  the  cause  is  an  ordmary 
•  Ro*e,  *Limcet.'  Nov.  lit,  1800, 
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neuritis.  It  is  usually  preceded  or  followed  hy  much  pain  and  hyper- 
SBstbesia,  Bometimes  accompanied  also  by  lessened  tactile  senaiUilitj, — 
evidence  of  irritatitju  aud  damage  to  tbe  conducting  nerve-fibres.  lu 
the  old,  the  pait)  titat  fuUows  herpes  is  often  peculiarly  enduriogp  axid 
may  last  for  months  or  years.  Opbtbalmiti^  or  iritis  may  aUo  occur. 
Herpes  has  been  obs6r?ed  to  fallow  other  lesions  of  the  fifth,  but  is 
not  GommoQ  in  such  cases »  although  it  may  attend  the  neuritis  that 
is  produced  by  cold.  Catarrhal  herpes  of  the  lips  has  been  attributed 
to  neuritis  of  peripheral  briinches  of  the  nerve,  but  without  the 
pathological  evidence  t bat  is  desirable  in  the  case  of  an  eruption 
tbat  dii^ers  so  markedly  from  zoster  in  its  irregular  bilateral  distribu- 
tion and  in  its  common  cause. 

Facial  hemiairophy  is  certiiinly,  as  Mendel  baa  shown,  due  in  many 
ca^e^  to  disease  of  tlie  fifth  nerve,  but  ad  we  do  not  yet  know  that  the 
relation  is  iu variable  it  is  described  in  a  later  part  of  this  volume, 

(b)  Motor  Foriion. — Tbe  resulting  loss  of  power  in  the  muscles  ean 

be  recognised  by  placiug  the  finger  on  eacb  masseter  or  temporal 
muscle,  and  making  tbe  patient  briug  tbe  teeth  forcibly  together  as 
in  the  act  of  biting.  The  feebleness  or  abfieuc^^  of  contraction  on  the 
affected  side  is  then  evideiit.  Wben  the  loss  of  power  is  slight,  the 
affected  muscles  may  contract  a  little  later  than  the  others.  The 
paralysis  of  the  external  pterygoid  causes  two  characteristic  sym- 
ptoms :  the  patent  canoot  move  the  jaw  towards  the  unaffected  side, 
and  when  tbe  lower  jaw  is  depressed  it  deviates  towards  the  paralysed 
side,  because,  in  depressioo,  the  external  pterygoids  draw  the  condyles 
forwards,  and  this  movement  occurs  only  ou  the  unparalySed  side. 
The  mylohyoid  and  posterior  part  of  the  digastric  act  oidy  witb  other 
muscles  tbat  are  not  supplied  by  the  fifths  and  hence  their  paralysis 
does  not  percejjtibly  impair  the  mo?ement  of  the  hyoid  boue,  which 
they  help  to  rai^e.  Alihougb  tbe  tensor  palati  and  tensor  tympani  am 
supplied  from  tbe  fifth,  uo  evidence  of  the  paralysis  of  those  muflcles 
has  been  observed  in  c&ses  of  disease  of  this  nerve.  It  has  been 
assumed  tbat  tbe  palsy  of  the  tensor  tympani  would  cause  defect  tn 
hearing  low  notes,  but  I  am  not  aware  thut  the  defect  has  been 
detected,  and  I  have  failed  to  discover  it  in  cases  that  1  ha? e  examined 
with  s|>eciH.l  reference  to  this  point.  It  is  probable  that  the  fibres 
to  the  tensor  palati,  although  they  may  come  fiom  tbe  fifth,  are 
ultimately  derived  from  tbe  spinal  accefcsory.  After  a  time  th» 
paralysed  muscles  of  mastication  waste,  the  temporal  and  zygomatic 
fossae  become  flattened,  and  ultimately  a  little  secoudary  shortening 
of  the  muscles  may  limit,  iu  a  slight  degree^  the  downward  movemeiit 
of  the  |aw. 

Dlignosis, — The  diagnosis  of  paralysis  of  the  fifth  nerve  is  easy 
when  its  degree  is  considerable,  when  the  motor  paji  is  affected,  and 
when  the  sensory  part  suffers  without  aue&sthesia  elsewhere,  or  with 
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^j  parmljsb  of  other  cranial  norves.  A  diagnostic  difficulty  arises 
aolf  when  there  is  other  sensorj  paralysis^  or  wbeti  the  di^seiise  of  the 
liftfa  oaases  oiilj  sen^^orj  irritation,  and  the  resulting  paiu  is  like  tbat 
uf  ntoxmlgia.  lu  hemiau£e:ithesia  the  parts  supplied  by  the  fifth  nerve, 
iho  y»d  miicoas  membranes,  are  inseusitiFe,  but  so  also  are  the  back 
p(  tbe  bead»  trunk,  and  limbs,  and  in  mauj  cases  the  special  senses 
iifiF|iaired.  As  long  as  the  oqIj  symptom  ot  disease  of  the  nerre 
tf  pii^  due  to  irritation  of  the  fibreSi  and  referred  to  their  distribution, 
tki  oofiditioa  may  be  tnciistingiiisha.ble  from  ordmar;  neuralgia.  The 
p&ta  may  be  of  the  eazne  character  and  seat,  most  intense  in  the  same 
lodlities,  and  sometimes  accompanied  by  the  same  tender  points* 
Bsnistent  hyperffisthesia  of  the  skin  is  more  marked  and  extensive  in 
ciMtof  organic  disease  than  in  neuralgia,  and  the  pain  radiates  less 
fnqo^Dtly  to  other  nerve  regions,  e.  g.  to  that  of  the  cervical  plexus. 
Lnome  ca&^es  there  are  peculiar  abnormal  sensations  other  than  f^ain, 
aad  Iheee  are  probably  chamct eristic  of  slight  disease  of  the  nerve. 
The  most  conclusire  evidence,  however,  ia  the  development  of  anaes* 
thesis^  corresponding  in  range  to  the  fifth  nerve  or  one  of  its  branches, 
vhicb  is  proof  of  definite  arrest  of  con  duel  ion.  Another  impurtaut 
Dptom  of  such  disease  is  loss  of  taste,  which,  as  we  have  seen,  may 
independently  of  anoesthesia  It  should  be  earefully  sought  for 
I  eve*y  case  in  whii:h  an  oiganic  lesion  is  possible. 

diagnosis  of  tlie  seat  of  the  disease  dt^pends  on  the  extent  of 

j  srmptoms,  especially  of  the  anaesthesia,  and  on  the  associations  of 

i  paralysis.     When  all  parts  are  affected,  the  disease  is  commonly 

I  bate?  of  the  brain  or  at  tlic  Gasserian  ganglion,     A  lesion  of  the 

part  onl^  is  usually  at  the  aphenoidal  fissure,  or  in  the  orbit, 

I  symptoms  are  limited  to  the  distribution  of  the  second  part,  the 

is  probably  in  the  sphe no- maxillary  fissure,  or  the  superior 

bone*     Such  eymptoras  are  occasionally  the  first  indicatioo 

aour  of  this  bone.     The  third  part  is  rarely  diseased  alone. 

Lotion  of  the  second  and  third  divisions  without  the  first  is 

iy  due  to  disease  of  the  sphenoid  bone  or  in  the  sphenu-maxil- 

fo8l>&. 

The  nerves  to  the  eyeball  are  those  most  frequently  associated  with 

he  fifth  in  disease  at  the  side  of  the  pons  and  in  the  middle  fossa  of 

be  skulL     In  the  former  case  all  parts  of  tbo  fifth  suffer,  in  the 

latter  only  the  first  division.     At  the  side  of  the  pons  the  sixth  nerve 

oftt^n  associated  with  the  fifth  than  any  other,  and  next  in 

Bncy  tbe  third  ;  disease  of  these  nerves,  and  of  all  parts  of  the 

fifth,  points  contlnsively  to  this  position.     Lesa  commonly  the  facial 

and  auditory  suffer  with  the  fiith.     Paralysis  of  one  tifth,  and  of  the 

arm  and  leg  on  the  opposite  side,  if  of  sudden  onset,  is  due  to  a  lesion 

ritbin  the  pons ;  if  of  gradual  onset,  it  may  be  due  to  disease  in  or 

itiiide  the  pons.     An  instance  of  the  former  (in  which,  however,  ar- 

,  disease  caused  separate  foci  of  softening)  is  shown  in  Pig.  53. 

iUlity  to  move  both  eyes  towards  the  side  of  the  lesion  is  conclusive 
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eTidence  of  dieeaae  witbb  the  pons  j  and  probably  loss  of  taste»  with 
pal  ay  of  the  iiiotor  part  of  the  fifth  only,  has  the  sitme  significance. 

Trkatmbnt. — The  most  imporiaiit  element^  as  in  other  cranial  nerrt 
palsies,  is  the  remoYal  of  the  morbid  process  as  far  as  this  is  practi* 
cable ;  the  special  measures  adopted  must  depend  on  its  nature,  sjphi*  m 
litic  or  other,  as  in  the  case  of  other  nerres.     When  there  is  reason  | 
to  suspect  infljimioiitioo,  a  blister  should  be  applied  to  ibe  side  of  the 
CK-dput,  or  behind  the  ear,  but  not  to  tho  ternple,  lest  it  set  yp  uloe* 
ration.     If  tbe  afi[i  ciion  has  followed  exposure  to  cold,  hot  fomenta*  I 
lions  maybe  applit^i  to  tlie  side  of  tbe  head  and  face,  during  tbe  first 
tbree  days,  but  not  after  the  fourth  day,  or  vesication  may  ensue^  j 
The  pain  is  often  very  troublesorae.     Sometimes  grolsemiura  relieves^ 
it.     Cocain  injected  locally,  by  arresting  peripheral  impressions, 
lessen   the  pain  of  organic  irritation.     Often,  however,  only 
dermic  injection  of  morphia  gives  relief.     A  weak  voltaic  current  occa*! 
sionally  lessens  pain  tbat  is  moderate  in  severity,  but  it  b  powerless  j 
over  the  more  intense  suffering.     When  there  is  ansesthesia  without  I 
pain,  stimulation  of  tbe  terminal  sensory  fibres  may  be  tried.     If  j 
the   continuity  of    the  nerve- fibres  is  interrupted  such  stimnlation  ' 
is  necessarily  powerless,  but  iu  many  cases  of  partial  and  stationary 
or  regressive    disoiise    the  fibres  are  slow  in  regaining  functional 
activity^  and   this    may  be  distinctly  increased  by  their  peripheral 
fifimulatioB,  wbieh  tends  to  overcome  the  n^sistance  at  the  diseased 
spot.     The  best  moans  of  effeetinpj  tbis  stimnlation  is  the  faradisation 
of  the  skin.     A  dry  eke t rode  inOuences  the  cutaneous  nerves  more 
than  a  moist  sponge,  and  the  wire  brush  is  tbe  most  effective.     The 
brusb  should   be  stniked  over  tbe  anaesthetic  areas,  and  the  other 
electrode,  which  may  be  a  wet  sponge,  sbonld  be  placed  behind  the  ear 
or  at  the  occiput,     Tbe  current  should  be  stroag  enough,  if  possible, 
to  cause  some  sensation,  and  it  should  be  applied  for  two  or  three 
minutes.     F^wradisation  Is  much  better,  for  this  purpose,  thon   the 
voltaic  current,  since  tbe  latter,  if  strong  enough  to  be  effective,  is  apt 
to  cause  giddiness.     Electricity  is  far  better  than  irritating  linimenta, 
which  readily  set  up  trophic  disturbance.     The  skin  may  with  advan* 
tage  be  gently  rubbed,  so  as  to  increase  its  vascularity^  liefore  the 
application. 

As  sor»n  as  there  are  any  indications  of  disturbed  nutrition  of  the 
eyel)all,  it  should  \ye  kept  covert^d  to  exclude  the  foreign  l>odie5  that 
aid  in  exciting  inflammation.  Tiie  oecasional  application  of  a  drop  of 
castor  oil  to  tbe  conjunctiva  aids  tbe  subsidence  of  coram  en  ring  affec- 
tion. The  success  of  snch  measnres  depends,  however,  on  the  degree 
of  irritation  of  the  nerve.  When  inten«e,  tbe  rapid  inflammation 
baffles  every  attempt  to  arrest  it,  and  exertion  is  needed  to  obviate  the 
danger  of  a  **  sympathetio  "  affection  of  the  other  eye. 


Jpaim  of  the  muscles  supplied  by  tlie  fiftli  uerve,  tbe  '*  masticatory 
ipsim**  of  Komberg,  may  be  either  touic  or  clonio. 

Tonie  wparm  keeps  the  jaws  tog^thor  so  that  the  two  rows  of  Weill 

isymot  bo  sepaxate^l  (*'  lockjaw  "),  or  cau  ooly  be  sepii rated  for  a  short 

diftftDde»a  quarter  or  half  an  Ineh*     Sotnetimes  the  teeth  are  pressed 

I        togisdMr  with  ooQsiderable  foree.     Tbe  masBeters  auil  temporals  cau 

1^   hwBtm  to  be  promineut,  and  felt  to  be  hard.     Au  attempt  to  depress 

^B  ibtt  lower  jaw,  and  overcome  tbe  rigidity  by  foree,  causes  pum  in  the 

^B  ttoicleti  ftiid  sometimes  the  spasm  is  itself  painfyt     The  muscular 

^P  cdAtraction  is  almost  always  bilateral.     It  is  a  eoospicuous  and  early 

r       ijniptom  in  tetanus,  traumatic  and  idiopathic,  aud  is  an  occasional 

I        and  late  symptom  in  severe  cases  of  tetany*     It  occurs  also  in  hjsteriur ; 

,       KNiietimea  frequent  brief  paroxybms  kst  a  quarter  of  an  hour  or  more, 

I        KMlietimes  a  more  enduring  form  succeeds  a  hysteroid  fit,  and  usually 

I       Ivli  until  another  convulsion,  which  leaves  tbe  patient  free.*     Tliii 

•pMm  WMM  tmilateral  in  one  hysterical  case  recorded  l>y  Travers. 

la  rare  oisea  tonic  spasm  has  been  produced  by  seosory  irritatioo 

rbere,  generally  due  to  injury,  and  hag  passed  away  when  the  irri- 

tion  was  removed.     Bomberg  has  recorded  several  instances  ol  this. 

ITiiIupptly,  trismus,  so  produced,  ie  in  most  cases  the  fij*st  symptom 

'  general  tetanus.     This  is  true  also  of  trismus  following  exposure  t<i 

old,  but  in  one  case  paroxysmal  and  transient  spasm  of  the  jaw  and 

Qgue,  accompanied  by  a  *'  dying  away  of  the  extremities,"  was  jiro- 

by  any  considerable  eipoaure  to  cold  (Romberg).     In  a  few 

,  prolonged  trismus,  without  other  symptoms,  has  followed  similar 

eipoaure,  but  iu  most  instances  the  patient;}  were  young  women,  and 

^^1  it  possible  that  the  cases  were  hysterical  in  nature. 

^H  Another  occasional  and  rare  cau^e  is  irritation  in  the  sensory  region 

^Wf  the  fifth  nervep  due  to  carious  tectb,  ulceration  in  the  mouth,  and 

^Kiber  causes.     Tbe  tonic  spasm  has  been  observed  to  coincide  with 

^^Ut^xysms  of  pain,  and  to  be  remo?ed  for  a  time  by   pressure  on 

tender  points  in  the  branches  ot:  the  nerve.     It  is  said  to  be  produced 

especially   by  irritation  of  the   last  molar,  either   from  caries  with 

alveoiar  abscess,  or  during  the  eruption  of  the  tooth.     In  tbe  latter 

f»se  the   spasm   has   been   known  to  continue  for  several  months 

(Oermain). 

Lastly,  tonic  spasm  is  an  occTisional  symptom  of  organic  disease  of 
tlie  poos,  due  to  disease  irritating,  but  not  destroying,  the  motor 
■ncleus  of  Uie  fifth*  The  spasm  may  be  unilateral,  hut  it  is  more 
frrqnently  bilateral  (although  sometimes  greater  in  dfgree  on  ono 
fide)  even   when  the  disease  is  one-sided.    It  is  often  permanent, 

*  Tliere  can  be  little  doubt  tlimi  the  caae  recorded  hj  Homberg  ('  Dii.  Serr, 
L/  Syd.  Soe.  trani^j  vol.  1,  p.  305)  of  trJAinai  ftfter  "epilep»y  **  wu  an  eianiple 
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A  tumour  is  tbe  most  freqtiezit  cause  of  tfae  avrnptoin*  Of  recorded 
cases,  in  one  (Marot)  there  was  a  em  all  tubercle  at  the  janctiou 
of  the  pODs  and  medulla  on  the  right  side;  in  anotber  (Wernicke) 
the  tumour»  also  a  tubercle,  occupied  almost  the  whole  vertical 
extent  of  the  left  half  of  the  pons,  and  bad  caused  lods  of  the 
movemeDt  of  both  eyes  tt^  the  left,  paralysis  of  the  facial  nerre^ 
extreme  tension  of  the  left  njasseter,  and  numbness  of  the  right  aide 
of  the  head.  Somewhat  similar  sjmptoms  in  a  woman,  aged  fortj- 
two^  under  mj  care,  were  probably  due  to  syphilitic  disease  of  the 
basilar  artery  j  they  developed  in  the  course  of  two  days,  and  then 
remaiued  stationary.  On  account  of  the  spasm  of  the  muscles,  which 
was  bilaterial,  the  jaws  could  only  be  sepamted  for  a  quarter  of  an 
inch  ;  in  this  movement  the  jaw  deviated  quite  the  same  distance  to 
the  left,  and  heoce  there  was  probably  some  weakness  of  the  left 
muscles,  although  the  Toluntary  contractif>n  seemed  equal.  The  sen- 
sory parts  of  the  fifth  nerve  were  unafife<:ted,  but  there  was  entire  loss 
of  aU  lateral  movements  of  the  eyes,  and  limitation  of  the  vei-tical 
moTements ;  nystagmus,  lateral  in  the  right  and  rotatory  in  the  left 
eje,  which  was  strongly  inverted ;  complete  paralysis  of  all  parts  of 
the  left  facial  nerve  with  degenerative  reaction,  and  right  hemiplegia, 
considerable  in  degree.  Three  years  after  the  onset  the  spasm 
remained  the  same,  and  the  other  symptoms  presented  only  trifling 
improvement. 

Partial  tonic  spasm,  affecting  only  some  of  the  muscles  supplied  by 
the  fifth  nerve,  is  extremely  rare.  In  the  case  of  a  girl  suffering  from 
hvsteria  and  chorea,  recorded  by  Leul>e,*  the  Jaw  was  fixed  for  several 
days  in  the  position  of  lateral  deviation,  and  as  there  was  no  spasm 
in  the  masseters  or  temporals  the  symptom  was  apparently  due  to 
spasm  in  the  pterygoid  muscles  of  one  f^ida. 

Clonic  spasm  of  the  muscles  supplied  by  the  fifth  nerve  is  met  with 
in  two  forms  :  (1)  quick  contractions  frequently  repeated;  (2)  single 
sudden  contractions  occurring  at  considerable  intervals. 

(1)  The  serial  clonic  spasm  is  the  most  common.  It  causes,  if  con- 
mderable,  successive  upward  movements  of  the  lower  jaw,  bringing 
the  teeth  together,  sometimes  with  sufficieot  force  to  cause  the  80uud 
popularly  known  as  **  chattering  of  the  teeth/'f  If  slight,  there  may 
be  only  a  tremulous  movement  of  the  jaw,  although  the  spasm  of  tbe 
muscles  may  be  felt  when  the  fingers  are  placed  on  them.  The  move- 
ment is  almost  always  verticiil ;  a  lateral  movement,  from  spasm  in 
the  pterygoids,  has  been  described,  but  is  extremely  rare.  Clonic 
spasm  is  bilateral  in  most  cases.  It  is  a  conspicuous  feature  of  many 
forms  of  general  clonic  spasm,  as  convulsion  and  rigor.  It  may  occur 
also  in  paralysis  a^^tana  ■  in  rare  eases  the  museles  on  one  side  may 
be  effected  before  those  on  the  other. 

As  an  isolated  symptom  such  clonic  spasm  is  rare,  and  most  cases 

•  'Arch,  t  klin.  Med./  1869,  vi,  273. 

f  Pr- nimbly  niodifled,  by  false  sualogj,  from  '*  clattering  of  th«  teetb." 


FIFTH    NERVE. 

hftre  OMOrred  late  in  life  and  in  women.  Korub^rg  reliites  od  in- 
gtaaoft  til  A  woman  aged  siity  five,  who  had  prevtoiislj  suffered  frooi 
(leiit  iposm.  The  spasm  ufEected  the  right  masseter  more  iban  the 
lefl,  atid  not  the  temporals.  It  caused  a  coostant  chattering  of  the 
irtth  Towards  eTeuing  the  movement  became  very  forcible  and  vio- 
M;  il  ceaa^d  durmg  sleep  and  also  during  mastication.  Pain  was 
fell  only  when  the  spasm  was  very  violent.*  I  have  met  with  one 
die  in  a  woman  aged  £ftj  five,  in  which  Bitnilar  spasm  was  associttted 
m\ih  neuralgic  "shooting*'  pain  in  the  left  side  of  the  face,  especially 
n>oo(l  the  orbit*  and  about  the  malar  bone,  darting  through  the 
beid^and  sometimes  along  the  lower  jaw  and  down  the  neck.  The 
psin  was  most  intense  in  wet  weather.  The  spasm  appeared  secondary 
tD  th«  pain,  and  was  greatest  when  the  pain  was  severe.  Both 
Bivaters  and  tem[K>ral8  were  involved.  Tbe  spasm  was  not  quite 
fCg^ttlir,  hnt  the  frequency  of  the  contractions  was  72  to  80  per 
At  times  it  could  not  b^'  felt.  It  ceased  when  the  jaws  were 
widely.  It  was  rather  strongt^r  on  the  left  side  than  on  the 
nghli  and  in  gradually  passing  away  (rifter  some  months  of  tonic  and 
isditiTe  treatment)  it  ceased  on  the  right  side  sooner  than  on  the  left. 
Atlieki  of  tonic  and  clonic  spasm  on  one  siiJe,  ultimately  spreading 
10  tha  tongue,  have  coincided  with  hemtatropby  of  the  same  parts  in 

(2)  The  lecond  form  of  clonic  spasm,  in  which  there  are  occasional 

siogle  contractions,   sometimes  occurs  in    chorea,  but  as  an 

affection  it  is  very  rare.     The  jnws  are  brought  together 

i^  with  oonaiderable  force,  and   the  tongue   or  cheeks  are   sometimes 

Inifcteil.    An  instance  of  this  form  occurred  in  a  woman  aged  twenty-suL. 

■  *ft oommenced  suddenly ;  at  first,  whenever  she  tried  U)  eat  or  began 
to  talk,  and  also  on  going  to  sleep  at  night,  the  jaw  would  be 
loddaidy  jerked  up  and  her  tongue  was  several  times  badly  bitten. 
Sba  had  no  other  symptom  except  slight  weakness  of  the  lower  part 
of  the  face  on  the  left  side.  She  presented  no  evidence  of  hysteria. 
A  heavy  weight  had  fallen  on  the  head  about  three  months  before  the 
onset.     The  symptoms  continued,  decreasing  in  severity,  for  about  a 

j  month,  but  for  six  months  she  had  an  occasional  attack  leaving 
tenderness  in  the  masse ters,  and  there  was  some  reason  to  think  that 
on  one  occasion  in  the  night  she  had  an  epileptic  fit.  I  have  known 
similar  spasms  to  occur  during  sleep^  chiefly  in  men  during  middle 
Hfe.  They  wake  the  patient,  and  tbe  tongue,  if  it  happens  to  be 
between  the  jaws,  may  be  bitten.  The  affection  appears  to  depend 
en  enfeeblement  of  the  nervous  system,  and  ceases  when  this  is 
lUwgthened, 


IhAawoBiE. — The  existence  of  spasm  in  the  muscles  of  mastication 
IS  readily  recognised.      The  only  conditions  which  simulate  spasm 

•  Bamberg,  *  Diseatet  of  the  Nervous  Syttetn/  8yd.  Boo.  tra»i.,  18o8j  voL  I.  p.  301, 
t  Sfteht,  *  Med.  Record,'  1890. 
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are — (1)  interference  with  the  movement  of  the  jaw  b7  a  tumour  or^ 

inflauitnu-tory  swelling  near  the  ramus,  i-onditioiifl  sufficieutly  obtru- 
sive ;  (2)  disease  of  the  joint,  usually  rheumatoid,  limiting  tbe  move- 
meat  of  the  articular  surfaces  j  here  there  is  no  tension  of  the 
muscles,  and  other  joints  are  commonlj  aflfected.  Iq  one  case,  for 
instance,  that  of  a  man  thirl j  years  of  age,  in  whom  the  lower  jaw 
could  aot  be  depressed  for  more  than  half  an  inch,  a  similar  condi* 
tion  had  fixed  the  articulations  of  the  cervical  spine,  ao  that  the  neck 
was  as  rigid  as  if  it  had  been  composed  of  wood. 

The  FRO  GNOSIS  of  isolated  spasm  is  good,  except  in  the  caaes  whicli  M 
are  due  to  orgaoic  disease  of  the  nerve-centres.     These  are  usual! j^  m 
permanent.     In  other  cases  the  spa^m  usually  passes  away,  but  oftea 
only  after  a  somewhat  prolonged  treatments  ■ 

TRBAT»rBNT,— The  treatment  of  the  forms  of  spasm  that  are  part 
of  diseases  of  wider  niiture  ia  necesaarilj  that  of  the  primary  affection, 
and  is  described  eltse where.  Hysterical  spiisra  ts  somi^times  remoTed 
by  a  blister  behind  ibe  ramus  of  each  jaw.  To  the  isolated  form  it 
ifl  important  to  search  for  and  remove  all  sources  of  irritation  of  the 
sensory  nerves,  to  lessen  pain  by  sedatives,  and  to  streogtlien  the 
nerrous  system  by  tonics,  especially  iron  and  quinine.  When  a 
carious  molar  is  the  cause  of  the  spasm,  it  miiy  be  necessary  to  relax 
the  muscles  by  chloroform  or  ether,  that  the  tooth  may  be  extracted. 
If  the  spasm  is  apparently  due  to  cold,  a  hot  air  or  vapour  bath 
should  be  used  in  the  early  stage.  Voltaic  electricity  has  been  said 
to  do  good  in  sonie  cases — the  positive  pole  being  placed  on  the  back 
of  the  neckj  the  negative  on  the  coutractiDg  mtiscles,  aud  if  no  result 
follows,  the  position  of  the  poles  may  be  reversed  ;  bnt  it  is  doubtful 
whether  the  current  can  reach  the  overacting  ceutros.  The  par* 
oxysmal  form  of  clonic  spasm  is  certainly  lessened  by  bromides,  and 
they  usually  prevent  the  occurrence  of  nocturnal  spasm,  but  they 
have  no  influence  on  the  tonic  form.  Cauterisation  heside  the 
cervical  spine  has  been  recommended  for  trismus  due  to  cold  (Petrone).  ■ 
In  prolonged  crises  of  tonic  spasm  in  which  tho  jaws  are  completely  " 
closed,  the  feeding  of  the  patient  is  a  matter  of  difficulty »  aud  the 
extraction  of  a  tooth  may  be  needed  for  the  purpose, 


AprKCTiOKs  OF  Tastb, 


thef 


The  sense  of  t.iste,  it  must  be  rememhered,  includes  only 
recognition  of  the  qualities  known  as  '*  hitter,"  "  sweet,"  "  sour,"  and 
'•  salt,"  with  cert  1  lit!  metallic  sensations.  It  does  not  include  what 
are  called  flavours ;  these,  as  we  have  seen,  are  really  perceived 
through  the  olfactory  nerve.  Gustatory  sensation  is  subserved  by  the 
mucous  membrane  of  the  tongue,  palate,  and  palatine  arches,^  but  in 

*  Alio  on  ttie  posterior  surface  of  tbe  epif^lolti^  ind  evoto  wiiliin  the  Isryiiv 
(M'clielfon,  •  Vuwhow'a  Ardiiv/  18D1,  IM.  cxxiii). 
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tbdfonpui  of  Uie  tongue  the  funcHon  is  cLieflj  localised  in  the  tip 
irjdfdgeit  atid  is  very  slight  on  the  upper  eurfa^ce*  Each  quality  cau 
b^perc«iTed  ia  ftU  parts  of  the  gustatory  region,  but  bitterness  and 
jiiiitDCHS  are  more  reatlily  appreciated  at  the  back  of  the  tongue, 
fitfitfstaiid  aaltuess  at  the  tip  and  edgos«  Moreover,  if  minute  areas 
stfiMiod,  there  are  found  to  be  spots  in  wbich  one  quality  can  be 
|Hi«eifed  and  not  another.  There  seem  ako  to  be  individual  differences 
la  tlM  relatiTe  power  of  detecting  the  various  qualities  in  the  several 
nyiOQS.  The  sense  is  also  influenced  bj  age,  being  greater  in  the 
mag  t))an  in  the  old. 

Ia  testing  taste,  substances  should  be  used  that  do  not  appeal  to 
sitj  otber  sense, — colourless  solutions  or  white  powders.  Care  must 
be  tsksn  that  their  action  is  limited  to  the  spot  examined.  If  powders 
srs  Qsed»  a  little  time  must  be  allowed  for  their  solution  by  the  mois* 
larsof  the  mucous  membrane,  and  slight  friction  facilitates  the  stimu^ 
liticn«  Salt,  sugar,  citno  acid,  and  quinine  answer  Tery  well ;  in 
sptis  III  the  alight  solubility  of  solid  quinine,  its  intense  bitterness 
Kadaia  it  readily  ^>erceiTed.  The  rottaic  current  affords  a  very 
sooTeDient  means  of  examiu  ition  ;  it  should  be  applied  by  two  insn- 
^mitfsd  wires  twisted  together,  with  exposed  ends  a  few  millimetres 
^Kptrt  A  current  of  one  or  two  cells  causes  a  metallic  taste  wber- 
^KiPir  the  function  is  intact.  More  cells  should  not  be  used,  l»ecausa 
^^psin  is  then  produced,  and  obscures  the  sensation.  The  advantage 
of  this  test  is  that  it  infiuenees  directly  the  nerve- endings. 

Thiers  is  much  difference  of  opinion  as  to  the  cranial  nerve  or  nerves 
by  whtcb  the  sense  of  taste  is  subserved,  and  in  connection  with  which 
k$  disorder  should  therefore  be  described.  Hardly  any  question  in 
physiology  has  been  the  subject  of  more  discussion  and  of  more 
apaiBkental  research.  But,  from  its  nature,  the  subject  is  one  on 
experiment  can  give  no  very  certain  sound,  and  has  far  less 
nee  than  observations  on  the  effect  of  disease  on  man.  Two 
>te  questions  are  involved  in  the  problem  :  first,  the  nerve-roots 
which  the  taste-fibrea  pass  to  the  brain  ;  and  secondly,  the  course  of 
fibr^^  from  the  mucous  membrane  to  those  roots. 
With  regard  to  the  first  of  these  questions  we  have  two  important 
ts.  First,  taste  has  been  abolished  by  disease  of  the  root  of  the 
ilUi  nerve.  There  are  many  observatione  of  loss  of  taste  In  the  front 
of  iha  tongue  from  this  ciiuse.  One  unequivocal  case  has  been  re- 
covded  by  Erb,  in  whiih  the  fifth  nerve  in  the  middle  fossa  was  in- 
volvrd  in  a  mass  of  inflammatory  connective  tissue,  and  the  nerves  of 
the  medulla  were  normal.*  In  most  of  these  cases  the  state  of  taste 
■  firl)^  *Keiir.  Cent./  1S82.  pp.  73  and  149.  In  a  provion«  curt^ful  review  of  fcho 
(*Euidb.  der  Krmikh.  der  peHph,  Nt?rven.*  2nd  <jd  ,  1876,  p.  220)  he  bud 
te  ttis  nme  eonclutioti,  that  tbo  baUnce  of  evidence  is  in  fnvotir  of  the 
«if  the  t»»t«-fibrej  of  the  chcirdB  tympani  to  the  brain  by  the  6flh  nerve, 
u  Airlvad  at  the  tame  opimofi  from  f>xperimonta  on  aiiioials,  and  baa 
bb  ooQdiuioiu  in  a  lecture  publlsbed  in  the  *  Revue  mid.  de  la  Suisse 
IS ^7*  Now  1.  Vulpian  found  tlie  flbrea  of  the  cborda  degenerated  after 
tOL.  II,  15 
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OB  tbe  back  of  tbe  tongue  baa  not  been  noted.  In  almost  every  < 
I  bave  seen  id  wbicb  tbere  were  symptoms  of  disease  of  the  root  of 
tbe  fiftb  nerve,  out&ide  the  pone,  I  bave  found  taste  abolisbed  on  the 
corresponding  side,  not  only  on  the  front  of  tbe  tongue,  but  aUo  on 
tbe  l>ack  of  tbe  tongue  and  on  tbe  arcbes  of  tbe  palate.*  On  the 
other  baud,  cases  occur  in  wbicb  there  are  symptoms  of  disease  of 
the  fifth  nerve  without  loss  of  taste.  It  is  probable  that,  in  these 
cases,  either  disease  of  the  root  is  partial  and  tbe  taste-fibres  escape, 
or  else  that  tbe  disease  is  within  tbe  pous,  and  that  tbe  path  of  the 
fibres  for  taste  quickly  separates  from  that  of  cutaneous  sensibility, 
and  80  may  escape  when  the  latter  is  damaged.  The  latter  hypo* 
thesis  receives  strong  support  from  &  case  under  my  care  in  which 
there  were  symptoinB  of  a  small  tumour  within  the  pons  near  the 
level  of  origin  of  tbe  fiitb.  In  addition  to  palsy  of  the  conjugate  late- 
ral movement  of  the  eyes  to  tbe  right,  there  was  paralysis  of  the 
muscles  of  mastication  on  that  side,  and  entire  loss  of  taste  on  tha 
same  aide  of  the  tongue  and  palate,  without  any  impairment  of  cut«» 
neous  sendibihty.  This  case  proves  that  tbe  path  of  taste  lies  near 
and  may  be  affected  with  the  motor  fibres  or  nucleus  of  the  fifth,  and 
without  the  fibres  for  cutaneous  seiisibiUty,  and  it  indirectly  shows 
the  possibility  of  an  afEectioo  of  the  latter  without  the  path  of  taste. 
The  second  fact  is  that  tbere  is  no  recorded  case  in  which  tbe  roots  of 
the  glosso-pliaryugeal  nerve  have  been  diseased,  and  indeed  uo  case 
in  wbicb  there  were  symptoms  of  disease  limited  to  the  nerve-roots  of 
the  meduUa,  and  in  which  there  was  any  loss  of  taste. f  These  two 
^ts  constitute  strong  eridence  that»  in  man,  the  fibres  lor  taste 
reach  tbe  braiu  by  tbe  roots  of  tbe  fifth  nerve. 

The  peripheral  path  of  the  taste-fibres  is,  in  part  at  least,  strangely 
circuitous.  It  does  not  admit  of  doubt  that  the  fibres  from  the  front 
of  tbe  tongue  ar©  contained  in  tbe  chorda  tympaiti,  which  passes  from 
the  facial  nerve  to  the  lingual  branch  of  tbe  fifth.  Apart  from  the 
results  of  experiment,  it  is  otily  thus  that  we  can  explain  the  loss  of 
taste  in  the  front  of  the  tongue  that  occurs  in  rheumatic  facial 
neuritis,  and  in  disease  of  the  middle  ear.J    Moreover,  that  these 

tcction  of  tlie  fifth  neire  within  the  ale  ail,  and  not  after  secUou  of  tbe  facial  ('  Qftft. 
mid.  de  PuiC  1878,  No.  19). 

*  Ooe  cuOj  m  whicb  there  hud  been  Iom  of  taste  for  Mvend  jearB,  with  paUy 
of  the  fifth,  aod  aftcrw&rdi  eligbt  weakness  of  the  litth,  hot  no  affection  of  tlie 
facsal,  auditory,  or  any  other  nerve,  wat  pnhliahed  In  the  *  Joomal  of  Fhytiology/ 
vol.  iii,  1381.  Bince  then  I  hare  met  with  man;  other  ca«eft.  In  all,  the  Iom  waa 
proved  by  electrical  examination  ai  well  at  hj  the  ordinary  tcita. 

t  la  a  cam  of  fracture  of  the  tknll,  and  symptoms  of  itijnry  to  the  nerves  of  the 
medulla,  with  loss  of  taste,  rccordod  by  Lehmatin  (Ptldger'i  *  Archlv/  xxxJl,  p,  194)« 
direct  injury  to  the  nerves  p^Ming  through  the  petrous  bone  was  the  probable  caiiM 
of  tbe  symptoms.     Cf.  Ferguson, '  Med«  News/  1890. 

{  Apart  from  the  overwhelming  evidence  that  bas  been  accnmnlated^  a  erodal 
observation  has  been  recorded  by  Urban tschltscL  In  a  eitse  of  disease  of  th# 
memhrana  tympani  and  middle  ear,  caustni?  loss  of  taste  and  eome  diminution  of 
tactile  sensibiUty  in  tbe  front  of  tbe  tongue  on  that  side,  chemical  and  mechanical 
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ihm  nin  frois  the  facial  nerre  towards  the  liBgoal,  and  are  distri- 
botd  to  tlie  tougue  with  the  latter,  is  shown  by  the  fact  that  section  of 
tbiakgoal  for  nt-uralgia*  below  its  junction  with  ihQ  chorda  tympaiUp 
\m  ibalished  taate.*  But  disease  of  the  facial  ncrre  within  the  iikull 
Jo0t  not  impair  taste ;  the  fibres  that  reach  the  fa«:>ial  b?  the  chorda 
^pani  leave  the  nerve  again,  passing  from  the  genictilate  ganglion 
nf  the  facial  bj  the  Vidian  ner?e  to  tbe  spheno-palatine  prangliun, 
Dwtruction  of  the  Vidian  nerve  by  an  exostosis  has  abolished  taste 
!ii  the  front  of  the  tongue.f  After  reaching  the  fifth  nerve  they  seem 
loMcend  in  the  second  division  to  its  root  and  the  brain.  J 

fiegwrding  the  course  of  the  taste-fibres  from  the  posterior  part  of 

fkt  lortgue  and  palate,  we  have  far  fewer  facts.     Indeed,  as  regards 

aui«  the  facts  are  practically  limited  to  two  :  the  loss  from  disease  of 

die  roots  of  the  fifth  nerve  alrea«ly  mentioned,  and  the  facts  that 

\  is  often  lost  on  the  back  as  well  as  on  the  front  of  the  tongue  in 

of  the  middle  ear.§  and  has  been  totally  abolished  by  a  pro- 

babto  foiclure  of  the  base  which  panilysed  the  facial  nerve  on  the 

wuam  lidejl      On  the  other  hand,  the  distribution  of  tbe  glosso-pha* 

ijngeal  nerve  to  the  *'  tuste-buds  "  compels  us  to  adhere  to  the  view 

that  the  fibres  subserving  the  function  are  distributed  in  this  nerve* 

Bat  it  has  connections  with  the  fifth  which  may  carry  the  taste- path 

to  tkis  nerve,  and  this  affords  tlie  best  explanation  of  the  facts.     The 

ipiteiid-palatiiie  ganglion  (which  supplies  the  mucous  membrane  of 

tike  palate  and  its  arches)  is  connected  with  the  gIoaso-f>haryngeal  by 

I  hraoch  from  the  large  superficial  petrosal  to  the  tympanic  nerve  (of 

Jaoobion),  perhaps  by  a  second,  and  from  the  otic  ganglion  the  small 

petrosal  goes  to  the  same  nerve.     If  the  tvm panic  nerve  of  Jacobson 

lad  tbe  chorda  tyn[ipani  are  the  two  chief  paths  of  the  taste-fibresp 

their  easy  damage  in  disease  or  fracture  explains  the  facts  mentioned, 

while  the  proximity  of  the  facial  enables  us  to  uuderstiind  its  simul  ^ 

iuieoiifl  panklysis.^ 

jSlgvaimtlOQ  of  the  ehorcU  tjiDpsni  pitt^oeed  sensa^tlons  of  taste  und  of  toucb  on  tbt 
i  9f  Iht  toDgne  in  wliich  tbe  senilbtlity  wan  impaired  (' Archiv  f.  Obrenbeilk.,' 

'Metftner*!  Jfthresberirlit/  1864,  p.  555  j  Ln<^«Rna,  'ArcK  de  Phya./ 
,  p.  152;  Hudcr,  'Cent,  f,  met!.  Wi*seiucb.,'  1879,  p.  395, 

'Med.  Newt,'   Oct.   18D0;   tbe  patient  dird   from   pbtbistf.      He 

•dditfonal  eTideoce  in  support  of  tbe  view  tbut  the  path  from  tbe  back  of 

f  if  hv  the  t  Jin  panic  plexui  find  the  root  of  the  Hf  th.  nt'rve* 

In  a  caM  In  whicb  there  were  tbe  symptotns  of  a  lesion  of  the  third  diTiaion 

vp,  mboTe  it«  jtinetion  witb  tbe  chorda  tyiupani,  there  was  no  loes  of  la»te 

.  'Keuf.  Cent.;  1882,  p.  104). 

Urban t Kb iUch,  '  Beob.  Ober  Anotnalien  dei  OeichtDarkA  in  Erkrank.  der  Pao- 
&ble,'  Stuttgart,  187f).     1  h«4ve  aeveral  times  latittBed  m^iieLf  of  the  occurrence 
«i  ^tt  lOM  of  taste  in  tbeie  caiee. 

I  Bran%  *  A.  f.  P«>cb.,'  zx.  1889*   On  tbe  other  tide  tbe  Aftb  tierre  was  pfiraljied 
vHkevft  ham  of  taste»     This  anomalous  lesion  sugg^ests  that  tbe  braitches  may  baire 
^iPi  4mmmffid  in  different  positions,  and  Adhere  thcj  do  not  eonl&io  tuste^fihres. 
%  Th^  Bsre  erf  Jacobicm  It  ibat  most  freqaentlj  damaged  in  i-np^iuiHtiou  oi  the 
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We  still  need  more  facts  as  to  the  backward  extent  of  the  loss  of 
t&Bte  from  disease  of  the  cborda  tympanic  In  all  observations  on 
taste  it  is  desirable  that  the  three  regiouSp  frout  of  tongue,  back  of 
tongue,  and  palate,  should  be  Bi>eciallj  test<fd.  Opportunities  for 
ohser nation  of  the  highest  importance  sometimes  occur  to  surgeons, 
and  it  is  very  desinible  tbat  they  should  M  utilised. 

The  peripLeral  nerve  lesions  that  may  cause  loss  of  taste  hare  been 
just  uieutioned.  It  may  also  occur  as  part  of  general  hemianaesthesia^ 
in  disease  of  the  cerebral  hemisphere,  and  also,  in  the  same  assoeia* 
tion,  in  the  f  uncLional  disturbance  of  hysteria.  When  the  loss  is  par- 
tial, the  perception  of  some  qualities  may  be  more  impaired  than  tba| 
of  otters,  but  there  is  never  such  complete  loss  of  some  perceptions 
without  impairment  of  others  as  could  be  ctimpared  to  colour-blind* 
Bess.  It  is  said  to  be  sometimes  due  to  local  disease  of  the  mucous 
membrane,  but»  on  account  of  the  wide  area  in  w^hich  this  function  is 
subserved,  the  loss  is  probably  never  complete.  The  evidence  of  the 
loss  is  inability  lo  perceive  the  qualities  mentioned  on  p.  224,  Its 
ireatmefd  is  chiefly  that  of  the  disease  causing  it.  If  stimulation  of 
the  nerves  is  thougbt  desirable,  this  can  be  readily  effected  by  the 
Toltaic  current.  One  rheopbore  may  be  placed  behind  the  mastoid 
process,  and  the  other,  a  flat  piece  of  metal,  on  tbe  surface  of  the 
tongue,  A  tongue- depressor,  insulated  where  it  comes  in  contact  with 
the  lips,  answers  very  well. 

Fervereion  of  the  sense  of  taste,  which  has  been  termed  patageuM^ 
sometimes  occurs  in  neurotic  maladies,  especially  in  hysteria  and 
insanity,  and  also  as  an  effect  of  the  iuflueuza  poison,  a[>art  from 
catarrh.  It  has  also  been  observed  in  tabes,  associated  with  perversion 
of  the  sense  of  smell,  but  distinct  from  it.  In  this  condition  a 
Bul^stance  gives  rise  to  some  other  sensation  than  tbat  wbicb  it 
ordinarily  causes.  Tbe  symptom  is  often  associated  with  morbid 
dislike  lo  certain  tastes.  Increased  aensitiveiiess^  hypergeuHai  is  said 
to  be  met  with  occasionally  under  the  same  conditions  as  perrersion 
of  the  sense,  and  so  also  are  aiibjective  9ensaiion$  of  taste,  usually  of 
an  uopleasant  character.  Tbese  are  also  met  with  as  a  result  of 
irritating  disease  of  the  nerves,  such  as  disease  of  the  ear,  and  they 
have  been  experimentally  produced  by  electrical  stimulation  of  an 
exposed  chorda  tympani.  Such  sensations  sometimes  occur  as  the 
aura  of  an  epileptic  fit,  and  as  part  of  the  hallueinations  of  tbe  insane. 
They  must,  of  course,  be  distinguished  from  actual  sensations  due  to 
abnormal  buccal  secretions,  and  from  those  due  to  tbe  presence  in  the 
blood  of  sul>stances  tbat  can  stimulate  the  gustatory  nerves.  The 
various  subjective  sensations  or  perversions  of  taste  scarcely  eTorcall 
for  special  treatment,  i 

middle  eu-,  uid  next  the  chord*  tytniwait  Aooonilng  to  Godaderm,  of  Copenh«gea 
(1S88J. 
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The  fftci&l  nerve^  poriio  dura  of  the  seventh  pair,  ias  a  tortuous 

«raTW  both  within  the  pons  and  thrcugb  the  wall  of  the  skull.     It* 

dftp  origiii  has  been  deficribe*!  at  p.  49*     At  the  surface  of  the  brain 

ud  within  the   interual  auiiitory  meatus  the  facial  and  auditory 

UTtes  lie  together  and  suffer  together  in  disease.     From  the  auditory 

mAtos  the  nerve  has  a  winding  course  throtigh  the  temporal  bone^ 

puiiiig  first  outwards  to  the  inner  wall  of  the  tympanum,  and  then 

lii^wards  aboTe  the  forrtmeu  ovale,  and  downwards  behind  the  tjm- 

psnfim  to  the  stylo-mastoid  foramen.     It  lies  throughout  this  cooree 

b  the  bony  "  Fallopian  CJinal,"  but  the  layer  of  bone  which  separatee 

it  from  the  carity  of  the  tympanum  varies  in  thickness,  and  may  even 

bsiooomplcte.     Moreover  two  nerves  pass  from  it  into  the  cavity  of  the 

tjopanum.  the  small  nerve  to  the  stapedius  muscle,*  and  the  chorda 

tnnpjmi,  wbi^-h  leaves  the  facitil  a  few  millimetres  above  the  lower 

of^uing  of  the  cana]»  and  courses  across  the  upper  part  of  the  tympanic 

aiitT  and  membrane,  to  pass  a^ain  through  the  bon©  and  join  the 

aM,  division  of  the  fifth.     An  arterial  twig  also  passes  from  the 

ctoal  into  the  tympanum.     These  connections  are  important,  siuce 

tbe  nerva    is    often    damaged   by  disease  of  the  middle  ear,   and 

they  afford  const ileral*le  and    variable    anatomical   facility  for  this 

dkmage.     At  the  bend  in  the  temporal  bone  thiTe  is  a  gangliform 

tftlargement  on  the  nerve,  the  **  genicuLite  ganglifin/*  from  which  the 

Urge  petroaal  nerve  passes  (as  the  Vidian)   to  the  spheno-palatme 

gaDglion;  and,  as  already  stated  (p,  214),  there  is  reason  to  believe 

that  most  of  the  fibres  from  the  chorda  tympani  leave  the  facial  by 

this  nerve  and  reach  the  brain  through  the  fifth.     The  gangltform 

Bent  also  receives  a  twig  from  the  nerve  (small  petrosal) 

eonnects  the  otic  ganglion,  throngh  the  uei-ve  of  Jacobson, 

the  glosBo-pharyDgeal.      Outside    the    skull    the    nerve    gives 

to  the  occipital  part  of  the  occipito-frontalis,  to  the  external 

I  Uie  stylohyoid  and  digastric,  and  then  divides^  opposite  the 

&r  edge  of  the  masseter,  into  numerous  branches  which  pass  to 

I  mascles  of  the  face,  and  to  the  platysma  myoides  beneath  the 

tlia  of  the  neck* 

Tbe  path  from  the  facial  nuclc^ns  to  the  cerebral  hemisphere  crosses 
llie  middle  line  of  the  pon$  above  tbe  nucleus,  so  that  if  the  face  is 
fiaimlyse*]  by  one-sided  disease  above  the  middle  of  the  pons,  the  para- 
lyiia  is  on  the  side  opposite  to  the  lesion,  as  in  ordinary  hemiplegia. 
The  further  course  of  this  path  has  been  described  at  p.  75,     It  is 

^  It  U  nol  tmlikel J  that  tUe  fibres  for  the  stapodlot  eome  from  tbd  small  *'  fDter- 
Tttnitr  nerv«  uf  Wrisberg/'  mace  thU  uri^ea  from  tbe  nccess*  rv  nihlitory  nurleiuk 
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probable  tliat  the  bilateral  miisclea  of  the  upper  pait  of  the  faea  i 
also coanected  w.th  tbe  bemispbere  of  the  same  side.* 


Paraljsifl  of  tbe  fkce  results  from  aoy  iDterruptioD  to  tbe  patb 
tbe  cortex  to  tbe  musck'S.  Tbe  cbanicter  of  the  paralysis  diffen 
according  as  tbe  disease  inyolTeSp  on  tbe  one  baud,  the  patb  abore  tbe 
nucleus  (wbicb  we  may  term  mpra-nudear  paUif),  or,  on  tbe  other 
band,  the  nucleus  itself  or  the  fibres  of  tbe  nerve,  whether  within  the 
pons  or  ootside  it  {nudmr  and  infra-nuclear  palsy).  In  tbe  latter 
all  parts  of  the  face  are  affected,  tbe  orbicularis  palpebrarum 
frontal  musclet  as  well  as  the  muscles  of  tbe  moutb  t  but  in 
former  tbe  upper  nauscks  of  the  face  are  little  or  not  a,t  all  affeol 
and  tbe  muscles  wbicb  go  to  the  angle  of  tbe  mouth  i»u£Fer  cbiefljj 
Another  difference  is  that  in  supra-nuclear  paralysis  roluntary  moTe> 
ments  are  often  mora  impaired  than  emotional  movements  ;  in  nuclear 
and  infra-ny clear  disease  they  suffer  equally. 

Lastly,  there  is  an  important  difference  between  tbe  two  forms  in 
the  reaction  of  tbe  nerve  and  muscles  to  electricity.  In  ft iipra* nuclear 
disease  tbe  reaction  is  normal,  or  presents  only  a  trifling  change,  which 
is  the  same  to  the  voltaic  and  to  the  induced  current.  Acute  lesions 
of  the  nucleus  or  nerve,  unless  l rifling  in  degree,  cause  secondary 
degeneration  of  tbe  fibres,  with  loss  of  all  irritability,  and  preserva- 
tion only  of  tbe  voltaic  irritability  of  the  muscle* fibres. 

It  is  CMstoniary  to  term  paralysis  from  dij^ease  of  tbe  nerve 
"peripheral;"  that  from  disease  of  tbe  nucleus  or  root-fibres  in  the 
pons  is  also  sometimes  termed  peripheral^  because  it  resembles  that 
from  disease  of  the  nerve;  sometiuxes  it  is  termed  **  central;**  paralysis 
from  disease  of  the  patb  above  the  nucleus  is  also  sometimes  termed 
•*  central,'*  sometimes  **  cerebral/'  The  latter  term  should  be  used 
only  with  tbe  understanding  that  a  similar  paralysis  may  occur  from 
disease  of  the  cms  or  upper  part  of  the  pons.  Moreover  the  word 
•*  peripheral "  is  sometimes  applied  to  disease  of  tbe  extremiticB 
of  the  fibres.  Paralysia  from  disease  of  the  convolutions  is  termed 
"  cortical."  Otherwise  the  nomenclature  given  above  is  preferable, 
difit^asQ  of  the  root-fibres  being  termed  "  radicular." 

The  supra-nuclear  palsy  has  boon  already  considered  in  the  chapter 
on  hemiplegia;  we  have  now  to  consider  only  that  which  results  from 
disease  of  the  nucleus^  the  root-fibres,  or  the  nerve.f 


Cau8B8.^(1)  Within  the  pons  the  nucleus  or  root- fibres  may 
damaged  by  various  focal  lesions,  usually  in  association  with  the  moto] 
tract  of  tbe  opposite  limbs,  or  with  the  siith  nerve  of  tbe  same  side, 

•  In  tbe  ra)ibit,  medial  section  of  the  pom  jwimlyses  the  olevator  of  the  upper 
lip  on  both  mde»,  even  to  Btlmulution  ^4  the  cortt-x  (Kxner  and  Panetb,  1886)* 

f  It  is  oftGu  termed  "  Bail'i  paml^iit,"  after  Sir  Ckarlefl  Bell,  who  fint  czpkiiied 
Its  nfttiir«b 
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looad  tlie  iraeletift  of  whiclx  the  facial  fibres  conraa  (Fig.  38,  p.  50). 
Inrerj  rmte  cases  of  anterior  polio-myeiitia  (iafantile  paralyaia),  the 
facial  nudeua  eruffers;  I  have  seen  one  mstance  of  this.  Primary 
de^eDeiiition  tarelj  afFecU  all  parts  of  the  facial  Eiiclei,  but  the  nerve* 
mUi  relate  to  thc^orblcolaris  oris  often  degenerate  with  those  for  the 
brpoglossal  nerve,  in  chronio  **  labio-glossal  paralyais."  Diphtheritic 
pilij  luTulvea  the  face  in  rare  cases,  and  probably  consiBts  in  a  sub* 
vote  affection  of  the  cells  of  the  nucleus  and  the  fibi-es  of  the  nerve. 

(2)  At  the  base  of  the  brain  the  nerve  mny  be  compresses]  by  tu- 
moun  or  damaged  by  meningitis  or  haemorrhage.  The  auditory  nerve 
ii  Qsually  afi^ected  with  it. 

(3)  Within  tbe  canal  in  the  temporal  bone  tbe  nerve  suff»?r8  in 
renoQS  forms  of  otitis  and  bone  disease,  especially  in  children.  In 
aoit  cases  there  is  caries  of  the  boue  and  siip]iunition  in  the  middle 
caTi^and  the  disease  of  tbe  bone  between  tbe  Fallopian  canal  and  the 
tnnpaJitttji  extends  to  the  ner?e.  This  may  be  merely  inflamed,  or 
luy  be  destroyed  by  the  spreading  disease.  Tbe  amount  of  ear  dis- 
fue  that  exists  before  the  facial  nerve  is  aflfected  varies  mucb,  and 
th»  t^e^ioess  with  which  the  nerve  iufiera  doubtless  depends  in  part 
on  the  thinness  of  the  protecting  lamina  of  bone.  It  is  said  that  the 
Aerre  may  be  paralysed  wbeu  only  tbe  lining  membrane  of  tbe  tym- 
pi&iim  is  loomed  and  tbe  bono  is  not  dii^eased.  I  have  known  para* 
Ijtis  to  occur  when  caries  was  certainly  limited  to  the  mastoid  bone. 
la  auoh  cases  we  must  assume  an  eitensiop  of  inflammation  along 
tbe  chorda  tympani,  the  nerve  to  tbe  s taped ins^  or  the  arterial  twig 
ilready  mentioned,  unless  tbe  layer  of  bone  is  imperfect.  It  is  [ierbajjs 
by  such  extension  tbat  facial  paralysis  has  sometimes  followed  sore 
throat  —  simple,  or  such  as  occurs  in  some  acute  diseasea.t 

(4)  Injury.  Fracture  of  tbe  buse  of  tbe  skull  often  passes  through 
Ikft  petrous  bone,  and  tbe  nerve  may  be  torn  or  bruised.  Tbe  face  is 
Um&i  oiice  paralysed,  but  iu  some  crises  the  nerve  is  damaged  only 
soois  days  (three  to  five)  after  the  injury,  and  the  mechanism  must 
them  be  a  secondary  process,  probably  inflammation.^  Meningeal 
temorrhage  is  possibly  a  rare  cause,  e^r^peciaily  that  wbich  occurs 
from  the  cerebellum  during  birth ;  this  way  esplaiu  some  "  congea<^ 
tlal**  cases  iu  which  it  has  been  associated  with  weakness  of  tbe  neck 
due  to  damage  to  the  spinal  accessory  nerve.§  Ontside  the  skull,  the 
oerv9  or  some  of  its  branches  may  be  divided  by  wounds  about  the 
tmioas  of  the  jaw,  and  especially  in  operations  for  tbe  removal  of  tu- 
moare  in  the  parotid  region.  A  simple  blow  on  this  part  may  also 
damage  the  nerve.  An  angry  schoolmaster  struck  a  boy  with  the  corner 
el  m  book  just  below  the  ear.  Much  pain  foUuwed  about  the  ear  and 
the  ttde  of  the  head  ;  in  a  day  or  two  facial  paralysis  came  on^  com> 

*  It  it  Qott  however,  A  frequent  consequence  of  carie«,  Mlthou^h  the  caleuUtioii 
of  osif  i  p^r  eent.  made  by  Bezold  is  perliMp»  too  low  (Bexold,  *  Lit byritith* Necrose,* 
1B8Q.  t  VVundt,  '  Archiv  di^r  Heilktind-V  1870. 

,  Boi  Demoalia.  *Qmi,  mM.  de  P^ris/  18SS.       §  Sttphun,  *  K^w  di-  Med.,'  ia»7. 
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plete  aod»  as  it  turned  out^  permanenti  in  spite  of  all  treat meBi 
The  blow  cost  the  schoolmaster  a  thousand  pouods.  Facial  paralv^ia 
is  sometimes,  although  rarely,  caused  during  instrumental  deliferj, 
bj  the  preBsure  of  the  blades  of  the  forceps  on  the  nerve  over  the 
jaw,  and  such  paralysis  has  even  been  prodaced  on  both  sides.  Com- 
pression bj  the  shoulder  hiis  also  been  effective.* 

(5)  Neuritis  is  the  cause  of  the  common  facial  paralysis,  due  to 
cold,  and  often  termed  *' rheumatic/*  The  majority  of  cases  of  facial 
pariilysis  seem  to  be  of  this  nature;  and  although,  often,  no  special 
exposure  to  cold  can  be  traced,  there  has  then  been  usually  some 
habitual  eipoaure.  The  features  of  these  cases  are  so  uniform,  allow* 
anoe  being  made  for  differences  in  degree,  that  we  are  justified  in  re- 
garding the  pathological  condition  as  tbe  same  in  all — a  neuritis 
within  the  Fallopian  canal .f  The  inflammation  perbaps  affecU  chiefly 
the  sheath  of  tbe  nerve,  which  swells  and  compresses  the  fibres,  expan- 
sion outwards  being  prevented ;  but  in  a  case  iu  which  tbe  actual  state 
could  be  observed  tbe  nerve  ebeath  was  not  distinctly  inflamed  ;  J  tbe 
external  restraint  may  indeed  cause  the  inflammation  to  spread  into 
the  nerve,  and  in  this  case  the  fibres  were  extensively  degenertited.  For 
along  time  a  very  different  explanation  was  given.  It  was  sup[>osed 
that  cold  acts  by  paralysing  the  terminations  of  tbe  facial  nerve  in  the 
muscles.  But  there  is  no  evidence  that  cold  ever  paralyses  intra- mus» 
calar  nerve-endings,  and  we  know  that  paralysis  of  all  fibrt^s  of  one 
nerve,  and  of  no  other  fibres,  always  means  disease  of  the  trunk  of 
the  nerve, 

1(1  flam mation  was  found  also  in  a  perfectly  similar  paralysis,  due 
to  a  different  cause,  recorded  by  May,§  The  patient  was  suffering 
from  leucocythsBmia  (an  affection  which  may  cause  lymphoid  neuritis), 
and  the  nerve  within  tbe  Fallopian  canal  presented  a  fusiform  sweU 
ling  three  tenths  of  an  iaeh  long,  due  to  an  infiltration  of  lymphoid 
cells ;  tbe  nerve-fibres  at  tbe  spot  were  in  process  of  destruction. 

In  uiure  than  half  the  cases  a  special  aiid  considerable  exposure  to 
cold  can  be  traced  j  general  I  j  a  draught  of  cold  air  has  blown  on  the 
aide  of  tbe  face  and  head,  a  a  in  sitting  in  a  railway  carriage  opposite 
an  open  wiodow,  standing  at  an  open  door,  driving  in  a  cold  wind. 
One  patient  had  ridden  a  bicycle  during  three  cold  nights ;  another 
bad  liugered  on  a  seaside  pier  in  a  colJ  wind ;  in  another  the  expo- 
sure to  cold  occuned  the  day  after  a  beard,  worn  for  thirty  years,  was 
shaved  off.  The  sjmptoms  usually  comment  e  within  two  days  of 
such  exposure*  la  other  Ciiaes  there  has  been  more  or  less  constant 
exposure,  as  by  working  in  a  draughty  shop.  Occasionally  the  suf- 
ferer presents  other  evidence  of  rheumatism,  especially  of  the  fibruus 

•  Vflrnier,  •  Ad.  d©  Gyn./  1888. 

t  It  huB  beea  conjectured  that  the  infl»iiiiiiiitioii  sometimes  »ffeeia  th«  nerve  •►ftef 
itA  esoergeace,  bat  no  evidence  of  thta  (e.ff,  awe  ling  of  tbt!  nerve)  Lm  been  noted* 
X  Minkowski,  '  Bcprm,  klio,  Wochentchr./  Itt9l. 
{  K.  May, '  Aer£t].  IntclL  Blatt./  1884^  No.  SL 
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tiiiuei,  Mti  tkWMliij  to  a  simtlar  affection  of  other  Derves^  as  id  the 
0lit  mentioned  on  p.  144.  But  many  of  the  subjects  of  facial  pakj 
nmmi  no  olber  evidence  of  r)ieutnAtisni«and  the  affection  may  be  an 
ifobfted  erent  in  an  otherwise  healthy  hfe.  In  a  few  cases  there  is  a 
biftory  of  goat,  inherited  or  acquired,  which  may  have  predii^posed 
totbe  diaease  ;  but  it  is,  on  the  whole,  Tery  rare  to  obtain  erideuce  of 
Ihif.  In  some  Instances  there  is  other  eyidence  of  catarrh,  general 
f^fir,  sore  throat,  or  neuralgic  pain  in  the  neighbourhood  of  the 
iiicUd  nerre.  The  neuritis  sometimes  arises  by  distinct  extension 
(nsiil external  cellulitis;  in  one  case  the  cellulitis  was  produced  by 
dkrooi^  eczema  of  the  skin  in  front  of  the  ear,  over  the  place  of 
giifgence  of  the  nerve. ^  In  otht^r  cases  such  cellulitic  swelling  is 
fffiitoily  catarrhal ;  in  one  it  eiist«:d  beneath  each  jaw  for  a  week 
lufore  the  onset  of  one-sided  palsy. 

Grouping  together  all  cases  which  may  be  due  to  Pjillopian  neuritis 
(tfduding  those  that  are  the  result  of  ear  disease  or  syphilia),  they 
gffmst  Uf  be  rather  more  common  in  males  than  m  feiiiales,  no  doubt 
tvom  the  greater  exposure  of  tbe  former  Of  112  unselecttd  cases 
uf  which  I  hare  notes^  $6  were  in  males,  46  in  ferualea.  Barely  more 
\  one  member  of  a  family  suffers ^as,  for  instance,  a  man  and  his 
Such  coincidences  are  doubtless  sometimes  accidental.  The 
QO  may  occur  at  any  age,  but  is  rare  under  ten.  I  hiive  met 
it  at  aeven,  and  twice  in  the  second  Tear  of  life.  It  is  most 
wamoii  between  twenty  and  thirty  (27  CJises),  and  is  equally  frequent 
in  each  of  the  other  decades  l»€tweea  twenty  :ind  fifty  ;  after  fifty  it 
i  rdre,  but  is  occasionally  met  with  even  in  old  age  (eases  at 
reaty.four  and  gerenty-seven).  Of  80  cases  due  to  tbis  cause,  45 
between  October  and  March  inclusive,  and  34  between  April 
Septttnber.f  It  thus  occurs  at  all  seasons,  but  is  rather  more 
3t  in  winter  than  in  Bummer. 

Syphilia  is  an  occasional  cause,  but  its  frequency  may  readily 
I  iyf«r-<ftttmated  if  tbe  mere  fact  of  preceding  syphilis  or  of  improve- 
;  under  iodide  of  potassium  is  admitted  alone  to  be  evidence  of 
We  are  only  justified  in  regarding  the  paralysis  as  syphiruic 
,  there  is  or  has  been  other  evidence  of  active  syphilis,  and  when 
is  no  other  recognisable  cause;  the  syphilitic  nature  of  the 
I  ia  more  probable  if  the  nerve  is  affected  within  thecriinium.  In 
It  hmM  been  ihonf^lit  by  some  that  cold  a^ecU  the  facial  nerve  by  caa&in}^  ft 
inaammalion  of  the  middle  ear,  wfaich  fiprends  to  the  nerve.  But  tbU 
\  tsprob-ible  when  we  caii^id^-r  how  frequent  caiiirrh  of  the  miildle  ear  ig  with« 
f«elal  paralyiisj  ftud  how  rnre  nre  obtniiive  iigne  of  tjm panic  tuanniniiitlon 
I  Um  nerve  U  affected,  and  that  slight  in fl animation  of  the  tjnipsmum  mny  be 
I  eoiocldently  with  neuritii  by  cold  without  the  former  being  the  rauso  of 
tht  IftlUr.  Earache  of  ttii  follows  the  onuA,  but  very  seldom  precetlea  It  eveo  for  a 
4iy»  ftod  nrly  pain  is  fuore  eomiuou  in  other  situations. 

f  Twelve  cetet  occurred  in  JMunaryj  10  in  November;  9  in  Jane;  7  in  encb 
MOBth,  Mmft  August.  October,  December;  6  in  Febniitry,  M^irch,  aad  In  April;  3 
to  ii&ljf  and  ia  September.  In  the  third  of  the  year,  October  to  January,  3fi 
tmrni  Febraary  to  May,  22;  Junv  to  September,  22, 
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iB&iij  cases  of  facial  paralysis  im  tlie  subjects  of  Bjphilis,  tbe  paraljsii 
is  distinctly  eicitcd  by  cold,  but  it  is  possible  that  tbe  sypbilia  may 
bare  bad  a  predisposing  inEuence.  Tbe  mecbaDisms  by  wbicb  syphilia 
causes  facial  paralysis  are  by  mentDgius,  by  a  gumma  on  tba  uerre- 
sliealb  or  near  it,  and  probably  also  by  neuritis. 

(7)  Primary  bsemorrbage  into  tbe  nenre-sbeath  or  Pallopian  canal 
is  a  rare  cause.^  Tbere  are  cases  in  wbicb  facial  paralysis  comes  oain 
a  few  minutes  and  is  at  once  comi>lete»  aod  in  wbicb  tbere  is  no  mdi- 
cation  of  any  central  disease.  Siicb  cases,  of  wbicb  I  bave  seen  five, 
may  be  doe  to  an  extravasation  into  tlie  Fallopian  canal  or  tbe  nerve 
itself,  disposed  to,  perbaps,  by  some  peculiarity  of  vascular  arrange- 
ment.  Tbrombosis  in  a  vessel  of  tbe  nerve  is  also  a  conceivable 
mechanism*  especially  wben  sudden  palsy  occurs  under  conditionB 
favouring  tbis  lesion — as,  for  instance,  in  ooe  case,  a  week  after  cbild- 
birlb.  It  al^orda  a  possible  explanation  of  tbe  curious  ca^es  in  wbicb 
sucb  an  onset  follows  emotion.  Cooiplete  paralysis  occurred  quite 
suddenly  in  a  lady  who  was  at  tbe  time  watcbing  tbe  dressing  of  a 
huge  wound  in  ber  own  breast,  produced  by  tbe  destruction  of  a 
cancer  by  caimtie.  In  one  instance  tbe  onset  was  an  hour  after  a 
eudden  f right ;  lu  auotber  it  coincided  with  a  sense  of  faintness. 

(8)  Facial  paralysis  baa  been  observed  in  rare  cases  of  tabes,  m 
wbicb  its  cause  resembles  doubtless  tbtt  of  tbe  other  nerve  palsies 
that  are  met  with  in  the  dij^ease,  Tbe  nerve  mzxy  also  be  paralysed 
by  an  islet  of  disseminated  seterosis  witMu  tbe  pons,  wben  otbert 
affect  tbe  lip  in  al  cord. 

Hysteria  may  coincide  with  facial  palsy,  especially  since  the  latter 
is  not  uncommon  in  young  adults.  Tbe  coincidence  has  no  real 
aiguifieance;  although  the  cases  bave  been  needlessly  described  as 
"hysterical,**  they  present  no  feature  to  warrant  the  epitbet,  except 
LU  60  fiir  as  bystt  rital  contraction  lessens  movement 

Double  facial  paralt^Bii  is  rare.  Its  causes  are  (1)  disease  of  the 
pons  Yarolii ;  possiUy  a  lesion  in  tbe  middle  of  the  pons,  wbere  the 
two  facial  paths  cross  j  certainly  k  sions  on  both  sides  of  tbe  pons, 
such  as  tbe  bilateral  softening  that  is  produ<!ed  hj  disease  of  the 
basilar  artery,  (2)  Disease,  sypbilitic  or  other,  of  tbe  nerves  at  the 
base  of  the  brain ;  by  this  usually  otlier  nerves  are  also  damaged* 
In  one  case  of  this  kind,  in  which  ibere  was  also  simultuneous  para* 
lysis  of  both  auditory  nerves  (not  aural),  tbe  onset  occurred  after 
exposure  during  sleep  to  a  cold  wind,  but  the  patient  had  had 
syphilis.  In  anotber  case  only  one  auditory  nerve  was  invoked.  (8) 
Simultaneous  double  ontis.f  (4)  In  piiralysis  from  cold,  both  sides 
of  tbe  face,  as  they  are  occasionally  aSected  at  diitorent  times,  may, 
in    extremely   rare    cases,  suffer  at  tbe  same  time.  J      In   multiple 

•  Wilka  hn<\  Moxon,  '  Piith.  Anat.,*  p,  257,  and  Moion,  •  Pmth,  Tnins./  vol*  xx, 
t  Wiiglit,  *  Oi  it.  Med.  Jouro./  Feb,  27th,  1869.    A  week  «ep«rEtod  tlie  onset  of 
the  pftlsy  on  the  two  tide*.    The  patient  wa»  m  Lumi  aged  niity-fiva* 
I  Krugc, '  Neur.  Cent/  1890, 
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ItietiritiB  the  face  is  sometimea  inTolred,  always  on  both  Bidea,  &nd 
IgeDenilly  in  aasociatioo  wilh  tbe  limbs  as  part  of  a  wide- sp rend  aCfec- 
ition.  It  is  met  with  chiefly  in  certain  rare  forms  of  polyneuritiat 
I  due  to  B[:^cial  toxic  bloodstates,  and  not  in  the  common  Tariety^  pro- 
:  duoed  b?  alcohoL  In  diphtheritic  paralysis,  in  which  polyneuritis  ia 
j  the  chief  element,  double  facial  palsy  sometimes  ocenri.  (5)  Partial 
iparalysis  (of  the  lips  on  both  sides)  occurs  from  nuclear  degenera- 
tion in  labio-glossal  paralysis,  or  synnut^trical  cortical  lesions,  and  (6) 
Is  peculiar  form  of  facial  palsy  associated  with  paUy  of  the  eye  muscles* 
Imnd  due  probably  to  nuclear  wasting  ba^  been  already  mentioned 
](p,  197).     It  may  be  congenital  or  come  on  during  infancy. 

STMPToifia.^ — In  complete  facial  palsy  the  muscles  of  the  affected 
Ihalf  of  the  face  become  toneless  and  immobile.  In  aH  mOTements, 
Ifoluntary  or  emotional,  the  affected  half  of  the  face  is  stilL  Tbt*  two 
I  sides  of  the  face  present  a  strange  incongruity,  and  the  smile  or  frown, 

lepriTed  of  half  its  range,  loses  more  than  half  its  character,  so  tbat 
y  iB  difficult  to  recognise  theexpreaaional  significance  of  the  distorting 
l^ontractions  of  cheek  and  brow  which  occur  on  the  unaffected  side, 
be  influenL-eof  tbe  loss  of  tone  on  the  position  of  the  features  at  rest 
(differs  according  to  the  age  of  the  patient ;  the  smooth  features  of 
[youth  ai^  largely  moulded  by  tbe  elasticity  of  the  skin,  and  are  little 
anged  by  the  paralysis  of  the  muscles ;  slight  drooping  of  the 
hangle  of  tbe  mouth  miiy  be  the  only  sign  of  paralysis  during  rest, 
[Bat  it  is  otherwise  when  time  has  scored  the  face  with  furrows,  These 
I  are  due  to  tbe  lo.ss  of  elasticity  of  tbe  skin,  and  tbeir  position  is  cbieDj 
idetennined  by  tbe  muscular  tension  tbat  is  caused  by»  and  eipressea, 
I  the  emotions  dominant  in  the  ^»ast.  With  the  losa  of  tbis  tension 
fibe  furrows  change  their 
[place   or  vanish,  as  the 

flaccid  skin  adjusts  itself 

in  obedience  to  other  in- 
[fluenoes(Pig.l03).  The 
^effect  of  the  age-changes 
tii  seen  conspicuously  in 
fiha  forehead  and  lower 
l^elid«     The    transverse 

farrows  of  tbe  forehead 

eeasd  suddenly    at    the 

middle  line.  In  the 
Ljoung  tbe  lower  eyelid  is 
j  held  by  the  elasticity  of 
[the  skin  almost  as  close  to 
[tbe  eyeball  as  on  the  unaffected  side.     In  the  old  it  falls  forwards,  and 

the  tears,  increased  by  tbe  irritation  of  the  unpr^^tected  eye,  cannot 

reach  their  proffer  duct,  and  the  eye  "  waters."     But  in  young  and  old 
losa  af  movement  is  tbe  same.     The  affected  side  takes  no  part  in 


Fig,  1U3. — rViiil  pturolysu  in  &  maa  affed  sixty- five, 
ibowing  the  iiif)uenc«  of  tbe  Iom  of  tone  on  the 
inelsistic  skin.  The  figure  on  tbe  right  repreatJutt 
an  attempt  to  cloeo  both  eye*.  (From  photo- 
grupha.) 
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frown  or  etnile.  Tbe  ejelida  caiioot  be  brougbt  together ;  in  a  i 
effort  to  close  theTii,  tbe  evc4tall  is  rolled  upwards,  bo  that  the 
is  beneath  the  upper  lid,  and  only  the  sclerotic  is  visible.  The  patient 
often  imagines,  ostrich -like,  that  big  eje  is  shut,  because  the  cornea  it 
covered.  During  sleep  the  eye  remaina  partly  open,  becaase  normally 
closed  not  only  bj  relaxation  of  the  levator^  but  by  contraction  of  the 
palpebral  part  of  the  orbicularis.  But  tbe  upper  lid  foflows,  in  a 
onrmal  manner,  the  downward  movement  of  the  eyeball,  since  the 
orb  cubiris  takes  no  part  in  this  descentp  except  in  keeping,  by  its  tone, 
the  lid  in  contact  wil  h  the  eyeball.  In  the  old,  the  lower  lid,  on  looking 
up,  does  not  rise  so  well  as  on  the  other  side,  apparently  because  tbe  lid 
is  not  kept  ill  sufficient  apposition  to  the  globe.  In  Bniiling  and  other 
movements  tbe  mouth  is  drawn  towards  tbe  unaffected  side,  the  «ygo- 
mat  c  muscles  being  unopi>osed  by  their  fellows  From  tbe  displace- 
ment of  tbe  mouth  tbe  tongue  is  protruded  to  one  side  of  the  orifi<^, 
and  thus  may  seem  to  deviate  even  when  it  is  exactly  in  the  middio 
Hoe  of  tbe  face.  The  lips  cannot  be  pressed  together  on  the  paralysed 
side,  and  hence  the  air  cannot  be  so  compressed  within  the  moath 
as  to  be  expelled  in  a  puflf,  Tbe  patient  acc<*rdingly  finds  that  he 
cannot  blow  out  a  candle.  Id  drinking,  the  liquid  runs  out  of  the 
paralysed  comer  of  the  mouth,  and  the  patient  has  to  incline  his  head 
to  prevent  this.  Whistling  is,  of  course,  impossible,  and  smokers  may 
first  discover  the  paralysis  by  finding  that  the  ejected  saliva  takes  aa 
inconveniently  erratic  course.  Speech  is  frequently  a  little  changed 
by  th©  imperfect  articulation  of  the  labial  consonants.  Tbe  palsy  of 
tbe  buccinator  permits  food  to  get  l>etween  the  teeth  and  the  jawi, 
and  it  is  found  more  convenient  to  chew  upon  tbe  otber  side.  The 
palsy  of  the  stylo-byoid  and  posterior  belly  of  the  digastric  does  nat 
cause  recognisable  symptoms.  Tbe  platysma  myoldes  is  paralysed,  ai 
may  be  observed  by  making  the  patient  dcprcBshiB  lower  lip,  an  actioa 
in  which  the  platyauia  contracts.  The  dilator  naris  being  inactive^ 
the  nostril  does  not  expand  on  sniffing,  and  may  even  yield  to  theprcs* 
sure  of  the  air;  smell,  in  consequence,  is  less  acute  tban  on  the  other 
side.  Tbe  muscles  of  the  external  ear  are  also  paralysed  in  those 
persons  in  whom  these  muscles  were  under  the  infiuetice  of  the  will. 
AU  reflex  movements  are  of  necessity  lost  when  tbe  paralysis  is  due  to 
disease  of  the  nerve-fibres  or  their  nucleus — an  important  distinction 
from  cerebral  palsy,  in  which  they  are  preserved. 

FalaU, — It  has  been  said  that  the  palate  is  sometimes  paralysed ao 
tbe  same  side  as  the  face  from  di^^ease  of  the  facial  nerve,  and  it  baa 
been  supposed  therefore  that  the  levator  jialati  is  sufiplied  by  fibrea 
wbicb  pass  from  tlie  geniculate  ganglion  of  the  facial,  by  tTie  large 
petrosal  nerve  and  Vidian,  to  the  spheno-(>alatine  ganglion.  But  the 
opinion  that  the  pahde  ever  suffers  from  disease  of  tbe  facial  nerve 
seems  to  be  erroneous,  Tbe  legator  is  supplied  from  the  spinal 
accessory  (g.  t?.)ia-nd  in  more  than  a  hundred  cases  of  facial  paralysis, 
due  to  disease  of  tbe  nerve  in  various  situations,  carefully  examined 
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Ihafe  ueTcr  o^serred  a  correaponfiing  dofeot  of  movement  in  the 
pakte*  Deviatioo  of  the  nvula  was  oct-asionally  observed,  but  its 
bdinttion  waa  as  frequently  from  aa  towards  the  paralysed  siJe, 
Sttdk  obliquity  of  the  uvula  is  not  uneommou  in  tbose  who  present  no 
ficifti  palsy,  aad  sometimes  is  considerable  in  degree.  When  present 
in  ficiiil  pulsy  it^  state  is  ui^ch  utged  alter  the  face  has  recovered,  and 
itii  not  associated  with  any  dLvfeet  in  the  movement  of  tbe  palate.  In 
Art  ^aset  in  whieb  tbete  bus  been  actual  co incident  paralysis  of  tbe 
piUt«  thera  was  probubly  a  simultaneous  affection  of  tbe  spinal 
MMSorj  nerve  or  of  its  palatine  branch.  In  most,  other  nerves 
Im  fufferedt  and  this  maj  bo  dam;iged  not  only  at  tbe  medulla, 
bslontiide  the  skull,  by  deep-seated  cellulitis  just  below  the  place 
rf  eiDefgenoe  of  the  fadab  Of  this  I  have  seen  some  well- marked 
initaDces,  with  and  wit  bout  implication  of  the  other  parts  of  the 
Derve,  or  of  tbe  hypoglossal^ 

ra*/«.— In  disease  of  the  facial  nerve  between  the  origin  of  the 
dsorda  tympani  and  the  geniculate  gaDglion^  taste  is  lost  in  the 
uterior  part  of  the  tongue  on  tbe  affected  siile.  It  is  not  lost  when 
|b«lesioD  is  of  the  root  of  the  facial  nerve, f  or  of  the  nerve-fibres 
fitbin  tbe  pons.  It  is  lost  in  about  half  the  eases  of  pamlyais  from 
oold,  donbtleaa  because  the  neuritis  extends  up  tbe  nerve  to  tbe  origin 
U  the  chorda.  Wben  the  nerve  is  damaged  outside  tbe  skulli  taste  is 
pB^ally  unaffected  ;  the  exceptions  are  probably  due  to  an  ascending 
mritii.  The  affection  of  taste  may  persist  after  tbe  paralysis,  but 
ttttsUy  passes  away  before  it.  Sensation  in  the  face  is  generally  un- 
iffected,  but  I  have  several  times  found  in  early  and  severe  cases  a 
rny  slight  diminution  in  the  sensitiveness  of  the  akin  on  the  motion- 
fell  side,  especially  on  the  cheek.  Tbe  cause  may  be  an  altera- 
tioo  in  the  function  of  the  nucleus  of  the  fifth  nerve,  due  to  tbe 
diminution  of  the  impreasious  that  are  noruially  produced  by  muscular 
Ad  ion.  This  is  more  probable  than  that  the  facial  nerve  sometimes 
ttMiveys  sensory  fibres  from  the  skin. J  I  have  also  occasionally 
nd  (in  early  cases)  an  area  of  ansBsthesia  on  tbe  front  and  back 
tlie  concha,  in  the  region  of  skin  supplied  by  a  iierve  given  off  by 
facial  as  it  emerges,  and  which  is  probably  derived  from  tbe  fifth 


[*  Dr.  Hnghlinga  Jackaon  bas  §Xao  atAtc<l  that  he  baa  never  uen  paralvi!a  of  the 

At«  due  to  di«eiuie  of  tbe  facial  nervo  ('  Ltiacet/  April  2ud,  1887).  He  made  tbla 
jk  ill  ooaneetion  with  an  instructive  eaie  of  partiljiiiB  of  tbe  face  and  pulate, 
vMeh  mt  flnt  sight  peemed  to  prove  the  associaUoD,  h<it  farther  iovestig^tioo  showed 
OBadMlvaly  that  the  palsy  of  the  face  was  of  cerebral  origin. 

f  Cotsin  recorded  c&se:^  of  disease  of  the  root  and  loss  of  taste,  opposed  aa  they 
at«  to  the  usmU  rule,  are  explicable  on  ttie  assuinptioi]  that  tbe  descending  degetie- 
rayon  iras  attended,  aa  it  aometimes  is,  by  descending  neuritis,  aod  tiiat  this  invaded 
tlia  laaU^fibrea  at  or  below  the  genictilate  gai«gliati, 

X  Vaso- motor  disturbaDce,  oidema,  and  incrensed  sweating  bare  been  observed, 
probably  also  of  sefondary  rektion  or  due  to  acrid ciitaJ  aa^ociation  of  ao  affectioa  of 

t  sympathetic  (Frankl  Hochwurt,  'Neurol.  Cctitralbl  /  1891). 
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M faring  is  impaired  iu  casee  of  facial  paralvsis  due  to  tlie  extention 
of  inflammutioti  t'loui  tbe  bone  or  tynipaDic  ea^llyp  and  also  wlien  the 
facial  and  auditory  uenes  are  affected  together  hj  basal  diseaae. 
ImpairmeDt  is  occaeioBally  met  wilb  in  cases  due  to  cold»  but  is  slight 
unless  there  is  also  a  catarrh  of  the  middle  ear.  Tinnitus  often 
attends  tiie  onset,  and  is  probablj  due  to  the  same  cause;  it  may 
continue  for  weeks.  Wh*  ii  the  disease  involves  the  middle  part  of  the 
nerve  in  the  canal  the  stapedius  is  paralysed,  and  the  tensor  tymp&ni, 
being  unopposed,  oftt'n  increa&ea  tlie  sensitiveness  of  the  ear  to 
musical  notes,  especially  to  those  of  low  tone  (Lucae).  A  subjectiYd 
high- fetched  sound  has  been  referred  to  the  same  cause. 

The  electrical  reactions  in  facial  paralysis  are  those  charactemtie  of 
peripheral  palsies,— the  dtgenemlive  reaction  fully  described  at  vol.  i^ 
p  54.  Tbe  charts  there  given  are  from  cases  of  ditjeaso  of  this  nerve. 
In  a  severe  case  the  nerve  rapidly  loses  its  irritability  to  faradic  and 
voltaic  stimulation  and  this  may  be  extinct  in  the  course  of  ten  dayi 

or  a  fori  night.  Iti  sUghtef 
cases  the  irritability  of  the 
nerve  is  lovrered  but  not 
lost;  a  sirung  current  still 
excites  it.  In  most  cases 
the  fall  in  irritability  does 
not  commence  for  three  or 
four  days  after  the  onset 
of  the  paralysis,  and  in 
slight  cases  may  be  de* 
layed  for  a  wet-k  or  ten 
days.  It  may  be  distinct 
In  the  nerve-trunk  some 
days  before  it  is  found  in 
the  muscles,  i,  e.  in  the 
intra  *  mnscular  nerves. 
During  the  first  few  days 
an  increase  of  irritabilitj 
may  often  be  found  pre- 
ceding the  diminution.  In  extremely  slight  di sense  of  the  nerve  I 
have  several  times  found  an  increase  corresponditig  to  that  which 
precedes  the  fall  in  severe  cases,  but  followed  by  no  diminution. 
This  initial  increase  is  usually  the  same  to  both  forma  of  electricity, 
but  it  is  often  more  marked  to  the  isolated  faradic  shock  than  to  the 
terial  current*     In  the  muscle   the   initial   increase  may  ako   be 


FiQ.  104.— Risjlit  fHcittl  patalysb,  due  to  ear  dii- 
ease  in  elnldliCKxi  i  ftimiiltauetms  farad Uat ion  of 
both  faciBil  nerve*.     (From  a  photograpli.) 


•  It  li  said  that  In  the  ftli^jhtcs^t  cases  Uiere  mny  be  jio  cbango  in  irrttmbility,  mnP 
tl&e  •Uiement  la  doubtkai  true.  But  in  tbe  canci  tbnt  I  huve  Men  in  which  tht 
irritttbility  to  both  currents  was  normab  I  liave  letdom  failed  to  find  a  dittiDct 
increiiBC  of  irritiibllity  to  the  isolated  iutlticiion  abock.  An  iDcnmie,  with  sluggiih 
cffLHt,  wat  persisteut  for  montlia  m  a  eouivv^bat  anomalooi  case  observed  by  KoiJi 
{lio8p.Tid,1889). 


liQO^ied,a&d  depends  on  cbanp^es  in  the  i  ntra- muscular  nerre-fibres, 
Tbii  inere&Be  is  followed  by  a  gradual  fall  iu  the  faradic  irritabilitj 
of  the  muscles,  corresponding  in  degree  to  that  of  the  nerre,  and  due 
to  the  fact  that  the  faradiam  odIj  stiniulatea  the  muscles  through  the 
tntn^muscolAr  nerre-endjuga.  With  this  loss  of  faradio  irritability, 
tkt  to  the  toltaio  current  ia  preserved  and  increased  ;  to  it  the 
ttOiei^fihres  tbemselTes  respond,  and  respond  with  undue  rendinesa, 
lothalthej  contract  with  a  weaker  current  than  is  required  by  the 
muscles  of  the  unaffected  side.  I'he  form  of  response  to  increasing 
cOfTwrti  is  often  (but  by  no  means  always)  changed,  and  instead 
d  1  KCO  ;•  2  ACQ,  AOO  ;  3  KOG,  we  may  have  such  order  as  the 
fDlIowinj*.  which  I  take  from  my  notes  of  actual  cases:  1  KCO  =s 
AOC :  2  AOO ;  3  KOC  or  1  ACC ;  2  KCO.  AGO  j  3  KOC  or  1  KCO, 
,0C;  2  AGO;  3  KOC.  A  oontinoous  contraction  (tetanus)  is  also 
[y  produced  during  the  passage  of  the  current,  as  in  1  KCO; 
AOO  =  KO  Tet, ;  8  AC  Tet. 

With  the  recovery  of  the  nerve  the  irritability  of  nerve  and  muscle 

ilowly  returns  to  the  normal,  but  the  nerve-fibres  often  recover  soma 

oondncting  power  (i.  «,  tbe  paralysis  lessens)  before  they  regain  their 

I      loesl  excitability.     For  a  long  time  this  remains  below  tbe  normal. 

I      Bit  muscles  lose  tht'ir  excessiYO  degree  of  irritability  before  the  order 

^^f  fespcutae  becomes  normal. 

^"  Id  rape  cases  the  reaction  in  nerve  and  muscles  is  that  of  the 
miied  form  (the  ** middle  form"  of  Erb),  in  which,  with  only  slight 
dimtDtttion  in  the  irritability  of  tbe  nerre,  the  muscles  present  the 
ioereued  and  qualitative  cbange  characteristic  of  degeneration.  The 
virietiea  in  the  course  of  the  reactions  are  illustrated  in  the  eharttt  in 
?oL  i  (Figs.  35— 43)* 

The  electrical  reaction  present^ed  by  one  muscle,  the  orbicularis  oris, 

merits  special   mention.      The   muscle   sometimes   illustrates  in  a 

strildikg  way  the  increased  hut  slow  muscular  response  to  the  voltaic 

enrrent  which  results  from  nerve  degeneration.    The  voltaic  current 

itself  widely ;  applied  to  the  angle  of  the  mouth  on  the  tm* 

side  the  closure  of  the  circuit  causes  a  quick  sharp  contrac* 

in  the  normal  half  of  the  orbicularis^  distioetly  followed  by  & 

contraction  on  ihe  paralysed  side.      If  the  strength  of  the 

t  be  then  reduced  until  it  ia  too  small  to  cause  contraction 

n  the   normal  muscle,  it  may  still  cause  the  sluggish  contraction 

on  tbe  oppositOt  paralysed,   side.      This  has   been  mistaken   for  a 

contraction ;  it  is  no  doubt  the  result  of  the  difiusion  of  the 


In  qiifft  in  which  the  paralysis  of  the  face  remains  ahsolute,  the 
ptnJjsed  half  of  the  orbicularis  usually  regains  some  power.  This 
10  cUmbtless  due  to  the  fact  that»  the  muscle  being  circular,  the  two 
halTM  are  continuous,  and  the  nerve  inEuence  from  one  side  extends 

^  SOC»  kathodal  closure  €N>RtrAction|  £0C*  kAthodftl  opening  oonUvctiou ;  TaU 
I  Motrmclioa  (ae^  vol.  i,  p.  56). 
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bevond  the  raidcJle  Vme.    It  ib  indeed  probable  tbat  tbe  nerves  of  the 
two  sides  join»  and  some  regenemttou  from  the  sound  side  maj  bo 
posaible.     I  have  occaaionallj  found,  in  old-standing  cases*  otberwij 
complete,  that  faradiam  applit^d  to  eitber  angle  of  tbe  mouth  ca 
contraction  of  the  wbole  of  tbe  orbicularis— a  fact  difficult  to  explaiir 
on  any  other  hypothesis  thu.n   that  of  nerve  regentration  from  tbe 
healthy  side. 

Muscular  wasting  follows  the  nerve  degeneration  in  the  face  as  else- 
where, and  in  those  who  have  but  little  subcutaneous  fat  the  loss  of 
tie  sue  may  be  perceptible.  But  in  most  cases  tbe  atrophy  is  not 
revealed  by  any  change  in  the  contour  of  the  face,  becanse  tbe  thin 
muscles  constitute  but  a  small  part  of  the  subcutaneous  tissues,  and 
the  nutrition  of  these  is  unaffected.  True  facial  hemiatrophy  never 
results  from  diGease  of  the  facial  nerve. 

The  loss  of  the  protective  movements  of  the  eyelids  exposes  the 
conjunctiva  to  various  irritant  influences,  but  inEammation  is  lim- 
ited to  slight  conjunctivitis.  Tbe  increased  secretion  of  tears, 
although  a  source  of  annoyance  to  the  patient,  doubtless  supplemente 
the  defective  action  of  the  lids  in  removing  foreign  particles.  In  the 
old  there  is  occasionally  a  slight  conjunctivitis  of  the  lower  lid« 
induced  by  tbe  ex{>osyre  which  is  the  consequence  of  its  recession 
from  the  eyeball  (see  p.  217).  I  have  once  known  a  small  ulcer  to 
form  on  the  cornea,  but  it  quickly  healed. 

The  characters  of  the  facial  palsy  are  not  influenced  by  either  the 
seat  or  ehaiacter  of  the  disease  of  the  nerve.  In  partial  lesions  eome 
fibres  may  sulTer  more  than  others,  with  a  corresponding  variation  in 
the  relative  degree  of  paralysis  in  the  several  parts  of  the  face.  But 
paralysis  due  to  disease  of  the  nucleus  presents  an  important  differ- 
ence from  that  which  is  produced  by  disease  of  the  nerve  trunk.  Tbe 
fibres  for  the  orbicularis  oris  are  dissociated  from  the  other  facial 
fibres  in  tbeir  nuclear  origin,  and  are  connected  with  the  fibres  for  the 
tongne  ;  the  two  sufl'er  together  in  nuclear  degeneration  (I  a  bio- glossal 
paralysis).  On  the  other  hand»  in  the  case  of  facial  palsy  from 
nuclear  inflammation  (part  of  polio- myelitis),  the  orbicuJaiis  oris 
had  escaped  entirely,  although  tbe  rest  of  the  face  was  absolutely 
paralysed,* 

Certain  concomilant  symptoms  occasionally  attend  the  onset  of 
£acial  paralysis,  and  are  due,  for  the  most  part,  to  the  cause  of  the 
nerve-lesionu  In  neuritic  cases,  pain  about  the  ear  ia  very  common, 
and  may  be  felt  for  a  day  or  so  before,  but  is  more  common  after  tbe 
onset.  It  may  be  like  **  earache,"  usually  slight,  but  is  more  frequent 
behind  or  below  the  ear,  and  may  extend  down  the  neck  or  along  the 
ramus  of  the  lower  jaw  or  below  it.  In  the  latter  situations  it  is 
often  accompanied  by  tenderness.  It  sometimes  extends  over  the 
whole  of  the  corresponding  side  of  the  head,  and  radiates  to  the  face  ; 

*  Tbe  connection  between  the  fibrat  for  the  orbical&rii  orla  mad  the  tongue  U 
very  close  (see  note  on  p.  50), 
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Airiiod  in  tbe  neck  it  may  have  a  neuralgia  cliaracter,  and  some- 

tlniM  Uffts  for  weeks.     More  often  its  duration  is  brief—one  or  a  few 

d>n.    A.  little  swelling  in  front  of  tbe  ear  may  often  be  found*  if 

liioked  for,  in  the  early  stage ;  it  is  sometimes  considerable  and  exten- 

^n^  and  is  no  doubt  due  to  eellulitiB«     Auditory  symptoms  have 

teift  already  mentioned.     In  one  case  the  patient  complained^  at  tbe 

QQi0t  of  the  paralysis,  of  a  pbospboma-like  taste  in  tbe  back  of  the 

iwigne^  explicable,  on  tbe  hjpotbi/sis  stated  at  p.  227,  by  irritation  of 

fh9  neff e  of  Jacobson  or  the  tympanic  plexus.     Slight  giddiness  not 

nnfreqoently  attends  tbe  onset,  and  may  be  due  to  a  diaturbanre  of  tbe 

bbyrioth ;  it  is  not  due  to  paralysis  of  tbe  Btapedius.     Sometimes  the 

giidiBeav  ]■  intense,  especially  when  there  is  disease  within  the  skull, 

probably  from  injury  to  the  nerve-fibres  from  tbe  senncircular  canals, 

or  to  tbe  middle  peduncle  of  the  cerebellum*     In  some  cases  there  are 

ikt  nigoM  af  m<»f6  wide  spread  disturbance,  nervous  or  general,  from 

thf  exposure  to  cold  thitt  causes  tbe  paml vsis.   Beside  severe  neuralgia 

to  tbe  bead  or  face  or  neck,  I  have  met  with  tran&ient  dilatation  of 

the  pu|>il  and  derangement  of  tbe  movements  of  tbe  eyeball  on  the 

»me  side,  and  also  on  the  other   side;  ptosis  on  the  other  side, 

hypcmesthesia  of  the  side  of  the  tongue  and  gums  and  also  of  tbe 

chet^k.  and  an  eruption  of  herpes  on  tbe  surface  of  tbe  tongue  on  the 

side  of  tbe  affection  of  the  &€e.     These  various  nerve  afFeclions  must 

be  due   to   independent    associated  effects    of    cold.*      Coincident 

catarrhal  fever  is  met  with  rarely,  sore  throat  occusionallyi  and  even 

tiansirnt  albuminuria. 

0<mr$$. — ^The  onset  of  facial  paralysis  is  usually  rapid  but  rarely 
sddeo.  The  palt»y  commonly  reaches  its  height  in  from  four  hours 
I  two  days.  Sometimes  the  a^ectton  comes  on  during  the  night;  it 
f slight  in  the  evening  and  complete  next  morning;  uften  it  is  tri- 
>  first  rising,  and  becomes  considenible  or  complete  in  the  ooorae 
f  day. 
Its  duration  varies  according  to  the  degree  and  character  of  the 
trve'lesron,  which  may  be  severe  or  slight  from  any  cauBe.  In  the 
^'htest  fonn  the  paralysis  may  last  only  for  a  we«^k  or  ten  days,  but 
the  affection  lasts  for  months,  and  two  or  three  months  is  the 
in  cases  of  moderate  severity.  Those  of  greater  degeee 
lid  for  six  or  eight  months,  and  it  is  very  common  for  tbe  ultimate 
racorery  to  be  incomplete.  Indeed,  wheiaever  there  is  nerve-degenera- 
lion*  and  whenever  the  paralysis  ii^  complete  for  a  month,  some  trace 


*  TIm  berpei  on  tbe  ton^e  hni  been  referred  to  the  chorda  tympmii ;  but  ihii  it 
vnlikdy,  becmufe  it  tna^r  precede  or  coincide  with  the  onset  of  tVte  affection  of  tlie 
HeM  ntrww,  and  may  t^iist  when  taste  U  uninipaired.  The  peculiar  hjpeinflth&«ta 
sn  Um  Ma  of  tbe  tongue  and  g:nitts,  mentioned  above,  |>rect:vled  tbe  fncii^  p&lay  for 
a  week  (the  cau«e  being*  exposore  to  told],  »nd»  from  its  cUstributlDn,  muit  h&ve 
btvn  due  to  an  iiOtiCtion  of  tbe  lingual.  Herpes  toater  of  the  check,  such  as  uiiutt 
bt  ascribed  to  the  fifth  nerve,  has  been  obst;rved  as  a  coincident  elTect  of  cold 
(Strobing.  *Arcb.  t  kL  Med,/  1885), 
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of  itixHiially  reuiains,  altTiou^li  tliis  may  be  seen  only  on  close  scrutiny. 
In  rare  cases  no  recovery  takes  place. 

Secondary  OveT'OcUon.—ln  all  severe  cases  some  munoular  contmo* 
tur«  comes  on,  usnally  as  voluntary  power  returns.  When  the  paby 
remains  absolute  the  contra<:ture  is  absent;  the  muscles  remain  tone* 
less.  The  first  trace  of  eoulraciure  usually  mantfe.^ts  itself  about 
four  or  six  months  after  the  onset  of  the  paralysis;  it  slowly  increases 
for  eight  or  iwelva  months^  and  then  remains  stationary  or  lessens. 
It  is  moat  marked,  at  rest,  in  ihe  zyjtromatic  muscles,  and  reproduces 
the  lost  naso-lal>ial  wrinkle,  often  in  deeper  tlegree  than  on  the  other 
side,  80  that  oil  lookinii  at  the  face  the  fiist  impression  ia  that  the 
healthy  side  is  the  weaker.  The  iiu|)ressTOu  may  seem  to  be  confirmed 
by  a  slight  movement  of  the  face,  for  this  is  more  marked  on  the 
affected  side  than  on  ihe  other.*  Bat  if  the  movement  is  consider- 
able, the  side  that  moved  first  is  seen  to  move  much  less  than  the 
other.     With  this  contracture  is  constantly  combined  a  tendency  to 

associated  over- action, 
A  smile  is,  in  healthy 
accompanied  by  a  slight 
contraction  in  the  orbi- 
cularis palpeljrarum,  and 
this  contraction  is  in* 
creased  on  the  affected 
side,  so  that  the  eye  may 
almost  close.  Con-^ 
verbely,   when   the   eyes 

Fio.  105,— Old  paralysis  of  the  right  side  of  the  ^^^  closed  by  a  strong 
face,  Lite  coiitrnctiire  «nd  As^ocmted  over-action,  contraction  of  the  Orbi* 
The  fltrnre  on  the  left  slKi<^t.i  nn  ntrenipt  to  ruiae  «,,l,  ..;„  *i.a«,*™^«-  **  • 
the  npp^  iip.  that  oa  the  right,  c  Jnro  of  the  ^^l^^r^.thezygomatlCl  OH 
«je».  In  the  Iatt^?^  it  h  setn  that  while  the  the  affected  side  Over-act 
patientV  right  cy«^  It  clowd  h-ss  firmly  thiifi  his  ^nd  dravr  outwards  the 
left,   the   imsodiiHial    furrow    is    rtitidered   much  i       p    i  ai_  rr^- 

deeper  on  that  side  by  the  m-aodatcd  over-action    angle  Ol  tbe  mouth  (Fig* 
of  the  zygoraatici,     (From  photographs,)  105).     The   contraction! 

may  aigo  he  readily  ex« 
dted  by  refleic  action  through  the  fifth  nerve.  In  many  cases  another 
symptom  is  added  after  a  timers pontaneoua  twitcbings,  isolated 
apiismodic  contractions,  recurring  at  irregular  intcrvak,  and  affecting 
chit^fly  the  zygomatici.  These  various  spasmodic  symptoms  are  often 
considerable  when  the  amount  <*f  regained  power  is  slight. 

The  effect  of  the  muscular  contracture  on  the  a8i>ect  of  the  face  at 
rest  varies  according  to  the  age  of  the  patient,  in  a  manner  opposite 
to  the  effect  of  the  pulsy*  In  the  old  it  repr« 'duces  the  lost  naso- 
labial furrow,  and  restores  the  symmetry  to  the  lower  face.  In  the 
young  it  develops  a  furrow  that   has  uo  counterpart  on  the  other 

*  It  11  possible  that  there  ii  not,  its  there  seems,  an  undue  ttiitlal  moiremeDt*  but 
that  the  previouf  contracture  renders  the  effect  of  an  equal  voluntary  ooatractiaa 
more  consptcuou*  on  the  affected  side. 
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lUt^Aiid  lo  adds  a  deformity  at  rest  to  tlie  distortion  durinoF  mive* 

ant,  tad  ts  a  source  of  anno^^anca  scarcely  less  than  the  origitml 

pilqr*    It  maj  cause  tbe  tears  to  flow  on  to  the  cheek,  or  force  them 

into  the  nose  with  uudue  speed  so  that  an  increased  nasal  secretion 

ti  siniiikted,  and  p>erhap8  a  real  excess  of  lachrymal  secretion  Is  some* 

timei  induced.     The  condition  is  verj  persistent.     When  slight,  and 

loooeeding  a  trifling  paralysis,  it  may  pass  away  in  time,  bat  wLen  con^ 

iidemble,  and  after  a  seTere  paralysis,  it  usually  lasts  unchanged  for 

resft,  SDd  although  it  may  subsequently  lessen,  it  rarely  passes  away 

(-D^ivly,      I  have  known  it  to  be  still  considerable  twenty-five  years 

aft^r  the  attack  of  facial  palsy.     It  has  been  attributed  to  tlje  use  of 

-  lity  in  the  treatment  of  the  palsy;   faradism  and   roltaism 

...  L'.^th  been  blamed,  but  the  contracture  and  over-action  develop 

in  ss  marked  degree   in  patients  who    have    not    had    electrical 

tmtment  as  in  those  who  have.    Its  probable  cause  will  be  preseutlj 

eonideTted. 

Second  attacks  of  facial  paralysis,  due  to  cold,  are  rare,  but  I  have 
met  witb  eigbt  instances.  In  three  the  second  attack  was  on  tbe  same 
ode*  and  in  all  the  first  attack  was  slight.  The  second  attack  wa« 
ham  Ihne  weeks  to  four  years  after  the  first.  In  most  cases  it  wai 
fiiliD6llj  eioited  by  a  fresh  exposure  to  cold.  I  have  also  twice 
knevi  %  slight  facial  paralysis,  which  was  improving,  to  relapse. 
CiRB  bAve  been  met  with  in  which  there  were  more  than  two  attaoka, 
sodlbeee  have  l»een  termed  *^  recurring  facial  palsy/'  and  compai^d 
villi  the  recurring  paralysis  of  the  third  nerves  oc^mstonally  met  with* 
fitf#  isetances  are  recorded  by  Bernhardt :  in  four,  the  same  side  was 
iffected  several  times ;  in  the  other  case  the  side  varied  several  times 
h  the  series  of  attacks.  The  precise  nature  of  such  cases  is  not 
they  probably  constitute  a  special  form.* 


pATHot^GT. — The  evidence  of  the  nature  of  these  cases  has  been 
ilmdy  stated,  and  tbe  general  pathology  of  such  disease  has  been 
dticaibed  in  the  first  volume.      But  our  knowledge  of  tbe  special 
pftllnology  of  the  affection  is  meagre.     We  do  not  know  why  this 
MTfeillffere  with  such  frequency,  nor  have  we  any  adequate  infor- 
^Hliea  regarding  the  elements  of  the  nerve  that  are  primarily  inflamed, 
^^pi%Qfioas  absence  of  pain  in  the  affected  region  of  the  nerve  has 
Twm  already  mentioned  (vol,  i,  p.  67), 

The  eanse  of  tbe  late  over-action  and  spasm  is  probably  a  change 

IB  the  fuoctional  state  of  the  cells  of  the  nucleus  of  the  nerve,  produced 

liflbeir altered  fuoctional  condition  during  the  complete  paralysis,  but, 

eitabltshed,  permanent.     The  contracture  always  coincides  with 

recovery  of  power;  in  a  ease  of  absolute  and  lasting  paralysis 

ia  no  contracture.     Since  the  associated  over-action  and  the 

doiiie  epaem  accompany  the  contracture,  it  is  reasonable  to  refer  all 

to  the  tame  cause.     The  touic  contracture  and  associated  over*action 

•  Bernhardt,  •  Berlio.  klia.  WocUenKhr,.*  18S9. 
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lire  eiceasiTe  degrees  of  normal  pbenomena,  and  the  latter  moit  1 
due  to  tbe  comiectiou  between  the  groups  of  cells.  The  resistance 
ill  the  cells  and  between  them  becomes  lessened,  so  that  they  act  with 
undue  readmese  on  each  other  and  on  the  Ebres.  Their  tonic  influ* 
ence  on  the  muscles  is  increased,  tbe  action  of  one  part  of  the  nucietii 
spr^^ads  too  widely  through  it,  and  the  cells  are  liable  to  spontaneoiit 
discharge.*  The  excited  cells  are  imperfectly  discharged  through 
their  fibres  during  the  palsy»  the  axis- cylinders  being,  it  will  be 
remembered,  really  parts  of  tbe  cells,  and  not  mere  efiBuent  chantiels. 
Another  mechanism  of  derangement  may  be  the  loss  of  the  afferent 
impulses  from  the  muscles  during  their  fmlsy.  These  (from,  the  facta 
stated  at  toK  i,  p«  204} »  must  lower  the  abnornml  activity  of  the 
stimulated  cells^  because  their  deficiency  will  interff  re  with  the  dna 
limitation  of  the  excitation,  and  promote  the  difTuston  among  tbe 
oells  of  the  nucleus,  of  the  activity  which  should  influence  only 
certain  fibres  and  certain  muscles.  Once  established,  the  morbid 
action  tends  to  perpetuate  itself*  and  is  hence  most  intrdctable. 


I 


BiAOiroBis. — The  existence  of  facial  paralysis  is  only  too  compicii*  ■ 
one  as  soon  aa  the  state  of  the  muscles  is  revealed  by  Toluntarj  or 

emotional  action.  But  when  the  face  has  partly  recovered,  and  iithe 
seat  of  late  contracture,  it  is  easy  to  mistake  the  side  affected,  unless 
attention  is  paid  to  tbe  strength  of  contraction p  and  tbe  significance 
vf  the  associated  OTer-acfcion  is  remembered.  A  slight  movement  is 
tnora  cousptcuoiis  on  the  alfected  side ;  a  strong  one  is  far  less  in 
degree.  It  is  well  also  to  remember  that  patients  are  apt  to  misstate 
the  side  affected  in  cot) sequence  of  their  frequent  imprese^ion  that  the 
smooth  unwrtnkled  half  of  the  face  must  be  natural,  and  that  the 
side  which  is  distorted  hj  movement  is  nunatnral.  Often  no  reliaaco 
can  be  placed  on  the  statements  made  by  patients  or  their  friends  at 
to  the  side  affected. 

The  distinction  of  paralysis  dne  to  disease  of  the  nerve-fibret  from 
that  due  to  disease  of  the  motor  tract  from  the  hemisphere  (infra- 
nuclear  and  supra  nuclear  palsy)  rests  especially  on  the  distribution  of 
the  paralysis,  as  stated  on  p.  79*  The  most  important  guide  is  the 
ooDditiot  of  tbe  eyelids.  If  there  is  such  persistant  paralysis  of  the 
ejelids  that  they  cannot  be  perfectly  closed,  the  lesion  is  probably  in 
the  nucleus  or  nerve-fibres*  Cortical  disease  may  for  a  few  days 
paralyse  the  orbicularis,  but  other  symptoms  are  usually  present  m 
a  cerebral  lesion,  and  tbe  different  course  of  tbe  two  affections 
soon  renders  the  diagnosis  clear.  Moreover,  emotional  movement 
18  less  impaired  hj  cerebral  disease  than  is  voluntary  movement,  or 

^  Tb«  hypothetU,  to  farj  is  essentia  11;  tbe  same  &i  tbAt  put  rorwa^rd  by  Jacobi 
('Inaug,  Die«./  Marburg'p  1877)  ia  regiLrd  ti)  a  cjue  of  aimilAr  ipdutm  titer  palsy  of 
tbe  nervee  of  tha  arm.  Hitaig  hat  auggCfitDd  that  tbe  disease  of  tbe  nerve  leadt  to 
a  itate  of  "IrritAtiou"  in  tbe  centre^  but  the  ligru  Seance  of  tbli  KtaLement  depeniii 
upOD  ita  meiming. 
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mmmtUi  in  disease  of  the  nerre  the  two  are  equally  affected.    In 
tkbtttr,  Teflox  action  is  lost ;  in  the  former  it  is  unchaDged. 

bmiekar  and  infra*nucle&r  disease  the  reaotion  of  degeneration  is 

fooad  in  the  nerrea  and  muscles  ;  in  lesions  of  the  facial  path  aboTe 

^  aoel^os  the  reaction  is  normal  or  nearly  so.     Thus  the  dt^genenu 

tin  reaction  is  proof  of  a  lesion  in  the  nucleus  or  iiervc,   but  a 

J  or  nearly  normal  reaction  does  not  prove  that  the  disease  is 

the  nucleus,  since  it  occurs  also  in  very  slight  lesions  of  the 

^       ^liagnosis  of  the  seat  of  the  lesion  in  the  nerve  rests  on 

iss  of  the    paralysis.     If  no  nerve  except  tht»  facial  ts 

iiMltd.  and  taste  is  unimpaired,  the  lesion  is  probably  in  the  lowest 

part  of  the  Fallopian  caiial  or  otitsiJe  the  skull.     If  taste  is  lost  on 

tkt  front  of  the  tcmgne,  the  lesion  is  in  the  canal,  and  involves  the 

DfTre  between  the  gen icu Lite  ganglion  and  tbe  origin  of  the  chorda 

tyspaoi.     It  does  not,  however,  prove  that  the  disease  began  in  this 

part;  diaeasa  may  spread  to  the  cboidal  region.     Moreover,  taste  may 

bt  ]o€t  for  a  time,  afterwards  becoming  normal  although  the  face 

imami  affected  ;  its  loss  is  often  unknovrii  to  the  patient^  and  needs 

libt  tcmght  for.      Paralysis  of  the  palate  wa^i  formerly  thought  tn 

ihsw  diMaae  of  the  (geniculate  ganglion  or  nerve  above  it,  but  It  is  not 

pnAvced  by  paraljsis  of  the  facial  neiTe.     Slight  deainess  is  of  little 

hniMliiHI  mine ;  complete  deafness,  without  ear  disease,  coming  ou  at 

At  MBit  lime  as  the  paralysis  of  the  face,  indicates  disease  in  the 

iDt#nial  audit ory  meatus  or  at  the  haue  of  the  brain,  commonly  the 

iKtieft  since  disease  within  the  meatus  is  extremely  rare.     Paralysis 

rf  ihm  fmdBX  and  sixth,  without  the  audit ory«  is  generally  due  to 

liitiiifl  in  the  posterior  part  of  the  pons,  where   the   facial   fibres 

inrpe  HHind  the  nucleus  of  the  sixth  nerve.     It  is  possible,  however, 

as  I  ba^e  seen,  for  the  sixth  nerve  to  be  paralysed  by  a  simultaneous 

tiMVflialic  neuritis.     If  the  orbicularis  oris  is  quite  nuaffected,  and 

iB^Atr  parts  of  the  nerve  are  paralysed,  the  disease  is  within  the 

^OM;  if  the  orbicularis  only  is  paralysed  and  the  rest  of  the  face 

is  fn^   the  disease  is   in   the   neighbourhood   of   the  hypoglossal 

s«  and  the  tongue  is  almost  certain  also  to  be  involved. 


Tmoamomn. — The  cause  of  the  paralysia  is  of  less  prognostic  signi> 
isaaoe  titan  are  its  characters.  The  chief  etiological  indication  is  that 
tha  prOigDOsis  is  good  in  pure  syphilitic  cases,  in  the  paralysis  from 
ptuasnTO  duTing  birth,  and  (if  the  patient  lives)  in  paralysis  from  the 
mmm  of  polyneuritis,  including  diphtheria.  It  is  not  good  when 
tba  oiktet  is  so  sndden  as  to  suggest  hemorrhage  into  the  nerve.  It 
ii  «ud  to  be  better  in  ear  disease  if  the  tympanum  is  not  perforated 
(Salbj)*  But  in  ear  disease  and  all  other  causes,  especially  in  those 
dtM  to  eold,  eases  of  slight  and  severe  character  are  met  with,  and  the 
ivognoata  must  be  mainly  founded  on  the  eleclrieal  reaction.  It  is 
truftthat  siizns  of  improvement,  and  its  rate,  may  enable  an  estimate 
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to  be  fonued  of  tbe  likeliliood  of  recovery*  and  of  tbe  probable  duru- 
tion  of  the  affet-tion  ;  but  if,  as  is  often  tlie  cusop  tbt-re  is  no  recoverj 
of  power  when  we  have  to  form  an  opiDion,  we  should  have  no  pro- 
gnostic guide  were  it  not  for  the  infuraiation  tOectricity  affords  us.  By 
its  means  we  can  ascertain  the  state  of  fn action  of  tbe  nerve-fibrei, 
and  infer  the  state  of  their  nut rition*  and  thus  we  can  gain  more  infor- 
mation than  even  the  microscope  could  supply.  If  at  tbe  eid  of  ten 
days  the  imtabilityof  the  nerve  is  not  beluw  the  normal  tbe  face  will 
probably  he  well  iu  a  few  weeks.  If,  on  the  other  hand,  at  the  end  of 
a  fortnight  tbe  irritabiblty  of  the  nerve  is  absolutely  lo3t»  the  para- 
lysis will  cei-tainly  last  for  several  mouths*  If  at  tbe  end  of  a  fort- 
night the  nerre  irritability,  although  lowered,  is  not  lost»  recovery  will 
probably  occur  in  about  two  months.  Between  these  forms,  inter- 
mediate gradationa  of  severity  occur,  for  which  tbe  prognosis  must  be 
eorrespondiugly  modified.  When  the  faradic  irritability  has  been 
absent  for  some  weeks,  any  return  of  excitability  in  tbe  nerve*&bres 
indicates  a  speedy  return  of  some  power  in  them. 


Tbeatmsnt. — The  first  element  in  treatment  is  to  arrest  and 
remove,  as  far  as  j^H:>88ibl0,  the  morbid  process  that  is  damaging  the 
nerve*  If  there  is  even  a  possibility  that  this  may  be  syphilitic, 
iodide  of  potassium  should  be  given,  and  if  there  is  no  speedy  improve* 
ment,  mercury  should  be  added*  If  there  is  ear  disease,  free  exit  for 
any  discharge  should  be  secured.  When  exposxire  to  cold  is  the 
apparent  cause,  or  in  similar  cases  in  which  no  cause  can  be  traced,  if 
the  paralysis  has  existed  for  a  few  days  only,  fomentations  should  be 
applied  to  the  region  in  front  of  and  below  ibe  ear,  as  hot  as  can  be 
borne,  for  half  an  hour,  and  repeated  every  three  hours  for  two  or 
three  days.  In  all  cases,  eicept  those  of  very  tri£ing  degree,  a 
blister  should  be  applied  behind  tbe  ear,  over  the  mastoid  process  if 
the  nei"ve  is  diaeased  iu  the  canal,  or  on  the  side  of  the  occiput  if  it  is 
at  the  base  of  the  brain.  In  rheumatic  cases,  tbe  patient  should  take 
a  smart  purge  and  avoid  alcohoL  An  alkaline  diuretic  mixture 
(bicarbonate  of  ^>otasb,  or  acetate  of  ammonia,  and  nitrous  ether)  may 
be  given  at  the  onset,  together  with  small  doses  of  mercury  during 
>  the  stage  of  active  inflammation.  If  there  is  evidence  of  general 
rheumatic  catarrh,  a  hot  bath  or,  better  still,  free  diaphoresis  may  be 
employed.  It  is  important  that  the  patient  should,  if  possible,  keep 
indoors.  If  this  is  impossiljle,  the  side  of  the  head  should  be  pro- 
tected. Subsequently  the  blister  may  be  repeated,  and  small  doses  of 
iodide  of  potassium  may  be  combiued  with  the  mercury,  and  tonics, 
Rfl  quinine  and  strychnine,  may  be  given  later. 

There  is  no  evidence  to  show  that  eleciricity  has  any  influence  over 
the  process  of  nerve  degeneration  or  recovery.  But  the  voltaic  current 
excites  the  muscles  to  contraction  when  tbey  are  otherwise  absolutely 
inert.  It  is  reasonable  to  conclude  that  such  functional  stimulatioo 
of  the  muscles  helps  to  keep  up  their  nutrition.    The  nerve-fibres  may 
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motet  fanctiaDal  power  after  montbi  of  interrupt iod.     During  thii 
tjmellie  inuscl#?8,  left  alone,  undergo  partial  atrophy,  and  it  is  pro- 
Ubl«  that  this  is  less  if  giiWamsm  has  been  sedulouslj  emidojed.     If 
i  cif9  has  not  been  galriinisedf  after  several  montks  of  absolute  para- 
htii  Karoelj  atij  contractioti  may  be  obtained   the  first  time  the 
contni  ia   applied,  but  after  a  few  applinations  the  muscles  may 
iHipoad  Tigorously,  and  it  sometimes  happens  that  the  &rst  indication 
of  ret u mm g  voluntary  power  follows  such  a  "wakiug  up**  of  tbe 
iBQscled,     The  positive  electrode  should  be  placed  below  the  zygoma 
And  the  negative  stroked  along  the  course  of  the  muscles,  along  the 
ijgomatici,  the  orbicularis,  in  the  upper  and  lower  lip,  the  levator 
lagali  oris,  across  the  frontalis  and  the  eyelids,  the  upper  eyelid  being 
lowered.     The  streugth  used  should  be  the  minimum  to  which  the 
moscles  will  res^X)nd  j  usually  from  four  to  eigfht  cells  of  an  active 
battery  are  sufficient,  the  currt>nt  used  for  the  eyelids  beiug  weaker 
tlian  for  the  other  mtiscles.     It  has  been  said  that  the  posiuve  elec- 
trode should  be  applied  to  the  muscles,  because  thes*;;  respond  more 
re^ly  to  it  thati  to  the  negative  pole*     But  this  is  not  always  the 
cue;    ftometiiues  the  re^potise  to  the  negative    pole  is  the  earlier; 
^■ifteQ  it  is  the  same  to  each  pole,  and  the  irritability  to  the  negative  U 
^Hddom  much  behind  that  to  the  positive.     The  rule  giveQ  above  is, 
|Hlberefore,  on  the  whole  the  best.     The  application  should  be  made  for  a 
i{oarter  of  an  honr  once  or  twice  a  day.     It  can  be  made  perfectly  well 
bj  the  patient  himself,  seated  before  a  looking-glass.     As  the  face 

fcTe^s,  the  increased  valtaie  irrittbility   lessens  and  faradic  irri- 
Uty  returns,  slight  at  first,  but  gradually  increasing.     It  has  been 
idvised  that  faradism  should  then  be  subntituted  for  voltaism,  but  it 
19  very  doubtful  whether  faradism  does  good.     The  voluntary  [tower 
which  LB  then  regained  con^ititutes  a  stimulus  to  the  muscles  far 
greater  and  better  than  that  of  farndisn],  and  it  iDfluencea  the  same 
iDQScuhLr  fibres.     If  any  electrical  treatment  is  continued  it  is  better 
to  still  use  the  Toltaic  current,  which  not  only  stimulates  the  nerve- 
&brefl  fts  surely  as  fai'adisui,  but  also  any  muscnLir  £bres  of  which  the 
j^MTvee  have  not  yet  recovered*     When  there  are  indications  of  com- 
^■liDejiig  late  contracture,  the  use  of  faradism  is  distinctly  contra- 
^nadiGated^  and  it  is  perhajis  better  to  stop  all  electrical  treatment  that 
eaiisee  discomfort.     Although  this  is  certainly  not  the  cause  of  con- 
tiaeture^  it  may  yet  tend  to  increase  it,  and  when  this  stage  is  reached 
ty  has  probably  effected  all  that  it  can  achieve. 
For  the  contracture  and  over-action  little,  unfortunately,  can  be 
e,     I  have  never  been  a  hie  to  observe  any  ben^  ricial  result  from 
her  drags  or  local  treatment.     The  use  ot  a  weak  unbroken  voltaic 
current  haa  been  recommended,  but  its  iuliuence  is  inappreciable. 
Warm  douchea,  or  steaming  the  face,  and  the  internal  administra- 
tion of  bromide  of  potiissium  have  bceu  recommended   (Eosenthal). 
gentle  shampooing  of   the  face,  by  moving  the  fiiiger,  with 
pri-K»ure,  along  the  course  of  the  muscles  from  oririn  to  inser- 
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t ion,  may  be  adopted  aa  having  an  mflueuce  in  the  rigbt  direct ion«  and 

at  leaBi  incapable  of  doing  barm.  Faiadi&atloa  of  the  muscles  of  tU« 
sound  balf  of  the  face  neither  has  nor  can  have  any  influence  on  the 
eoDtracttire»  beyond  a  teudoncy  to  increase  it  by  reflex  stimulaUoo 
fchiough  the  fifth  nerve. 

Facial  Spasm« 

Spasm  in  the  mnscles  &upplied  by  the  facial  nerve  may,  as  we  liave 
jutt  seen^  be  aecoodarj  to  a  {jaralysing  lesion,  but  it  occurs  also  apart 
irom  preceding  paralysis,  and  this  primary  form  alone  is  here  con- 
tfidered.  It  is  sometimes  termed  *'  mimic  epdim'*  from  the  semblnncd 
of  emotional  expression  which  results,  and  also,  after  the  French, 
eonvuhive  fit?.* 

Facial  spasm  may  affect  only  a  few  mnscles  or  almost  all  thoAe  of 
one  side,  and  either  form  may  bo  unilateral  or  bilateral.  It  mAj  be 
due  to  tjrgiinic  disease,  or  **  idiopathic/*  depending  on  functional  and 
untritional  chang;es.  The  spasm  is  usually  cioaic;  if  there  ia  tonic 
spasm  there  is  almost  always  clonic  spasm  a^  well. 

The  orbicularis  palpebrarum  and  sygomatici  are  more  prone  to 
spasm  than  other  mnscles  of  the  face ;  the  motor  mecbanism  for  the 
orbicularis  muscle  is  the  more  sensitive,  in  consequauce  of  its  important 
function  and  energetic  reflex  action,  while  both  musLlos  take  the  lead- 
ing part  iu  emotional  expression.  Hence  spasm,  ultimately  general,  _ 
often  commences  in  one  of  these,  and  partial  spasm  affects  them  far  ■ 
more  frequently  than  anj  other  part  of  the  faoe.  Tonic  spasm  limited 
to  the  eyelids,  is  termed  **  hlepbaro spasm,"  and  will  be  8e|«arately  de- 
scribed ;  while  the  habit-spasm  of  childbood,  a  totally  different  disease, 
is  considered  in  connection  with  chorea. 

Idiopaihie  9pasm  is  met  with  only  during  adult  life,  after  twenty 
years  of  age.  That  which  succeeds  paralysis  alone  occurs  in  child- 
hood and  youth.  Ordinary  facial  spasm  usually  commences  between 
forty-five  and  sixty,  rarely  earlier,  but  someti  rnea  later.  The  earliest 
typical  case  I  have  met  with  commenced  at  thiily-two,  but  cases  are 
on  record  in  which  it  began  between  twenty  and  thirty.  Two  thirds 
of  the  cases  I  have  seen  commenced  between  fifty  and  sixty.  An  in- 
herited neurotic  tendency  to  insanity  or  epilepsy  in  relations  can 
■omelimes  be  traced  ;  direct  heredity  is  very  rare,  but  I  have  known  a 
mother  and  daughter  to  suffer,  each  in  late  life.f     Women  suffer  far 

*  Th'ifl  is  the  orig-inal  meaning*  of  the  word  **tic,**  eon<'e&Ied  in  p&rt  bj  ita  aie  a^^ 
an  nbbreviation  of  the  more  common  tie'domlomreur  (neumlgia)  U>  which  it  was 
•ppliinit  either  metiiphorically,  from  ihci  iwitch-like  chiiracler  of  the  paiu,  or  ebe  oo 
•ccount  of  tho  ipaam  that  may  ftcconijmny  severe  pjiroxyimi  of  neuralgia.  The 
originttl  French  form  ticq  is  auppoied  by  Ske&t  to  be  alJied  to  trnkk^Bt  Loir  Oerman 
to  tmich  (modern  German  gueken), 

f  Rosenthal  has  deacrlbed  the  affection  of  Qve  nu'irbera  of  a  farniTy,  but  he  docs 
no^  ita^tt  the  form  of  tpaam.  In  most  caaea  of  direct  inheritance  the  aJBfectiou  im 
not  true  facial  »pasin,  hut  a  kind  of  htibtt*apaatn. 
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nan  (reque&tlj  tban  men,  and  constitute  about  two  thirds  of  tlie 

fllM»    It  does  not  seem  to  ba\re  any  specuil  relation  to  hj&tena  ;  the 

toBie OOotmction  of  tbe  eyelids  or  quivering  of  the  face  saraetimes 

loetwith  in  this  disease  is  quite  di^ereut  from  ordiDarj  facial  spasiHt 

i  general  neuropathic  tendencj  is  commou,  and  manj  sufferers  hare 

biea  liable  to  perbdical  beadaehea.     Aneamia  and  gieneral  defective 

BStritioQ  of  the  nervous  ejatem  conduce  to  its  occurrence,  but  tbe 

of  tlte  idiopHthic  form  that  can  be  most  frt>queutly  traced  is 

a»rietT»  sometimes  a  sudden   shockf  more  often   prolonged 

pM  07  concern.     In  this  connection  it  is  ioatruetive  to  note,  on  the 

OMhand,  tbe  intensely  disturbing  influence  of  such  emotion  on  the 

ejstem,  and,  on  the  other.  Ihe  relation  of  contraction  in  tbe 

muscles,  and  especiallj  of  those  in  which  tbe  spasm  often  begins, 

lo emotion:  this  cause  lowers  tbe  nutrition  of  tbe  nervous  ejstem» 

ml  mar  hare  a  8{>6ciat  tendencj  to  derange  the  structures  on  wbich 

itchieB/  acts*     In  manj,  the  disease  begins  about»  or  soon  after,  tbe 

eric  period.     In  one  case  it  existed  during  tbe  whole  of  two 

ire  pregnancies,  ceasing  on  deliTerj.  but  alterwards  coming  on 

•ithoat  this  cause. 

Another  oocasional  cause  is  irritation  of  the  fifth  nerve*  to  which 

tiM&eiml  has  a  special  reflex  relation.     Tbe  irritation  may  be  in  the 

e^,  in  th«  teeth,  or  through   the  cutanet>us  branches   of   the  fifth 

otrfi.    Bat  it  maj  suryive  the  irritation  which  sets  it  up ;  it  followed 

ifurtnight*8  severe  toothacbe  on  the  same  side,  in  one  instance,  but 

lid  not  cease  when  extraction  of  the  decayed  teeth  relieved  the  pain. 

lother  patient  bad  been  liable,  all  her  life,  to  attacks  of  migraine, 

with  severe  pain  in  the  ejeball  around  which  the  facial  spasm  began. 

E*relj  neuralgm  in  the  neck  has  preceded  the  spasm,  but  neuralgia, 

bowiver  violent,  seldom  sets  up  spasm  of  independent  course,  in  spit© 

of  the  fact  that  muscular  contraction  often  accompanies  paroxysms  of 

9«rere  pain.     Irritation  of  tbe  intestines  or  uterus  has  been  alleged 

u  ft  esuset  but  on  insufficient  evidf^nce.     Severe  cold  acting  on  the 

^^oe  and  head  has  apparently  caused  the  disease  in  a  few  iustaucest 

^Hirhaps  also  by  tbe  reflex  mechanism  of  irritation  of  the  fiftb  nerve, 

^Bnoe  m  some  of  these  cases,  although  not  in  all,  pain  has  preceded  the 

^Bism.     It  is  to  be  noU^d  that  the  effect  of  thei^e  influences  is  not  al- 

^Hnjrs  iniUK-diatety  manifest.     Thus  a  man's  face  was  scorched,  and 

^^is  rytJashes  and  eyebrows  were  burned,  by  tbe  explosion  of  a  curt- 

^ndge;  a  month  later  when  the  face  was  well»  spusm  commenced  in 

^H|i  muscles  of  the  eyelids  and  nose,  and  continued  for  years.     A 

^Wdier  dnriDg  the  Franco-German  war  suffered  from  severe  neuralgia 

of  the  right  side  of  the  face,  induced  by  cold ;  two  years  afterwards 

this  iide  of  the  face  became  the  seat  of  spasm  (Bernhardt).     In  such 

cases  we  must  assume  that  the  irjitation  induces  a  susceptibility  in 

fikcinl  centres  which  permits  slighter  influences  to  cause  a  morbid 

vity.     Such  susceptibility  munt  also  bo  iissumed  in  the  cases,  con- 

lerable  in  number,  in  which  no  cause  can  bo  traced. 
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Two  olht-r  cauBes  give  rise  to  epecial  varieties  of  the  i 
First,  it  may  develop  out  of  somt^  habiitial  moveiuent,  as  in  a  man  wbo 
was  in  the  babit  of  taking  snuff  on  tLe  affected  side.  Allied  to  snch 
easeSp  but  still  more  closely  to  babit  Bpasm,  are  the  eases  that  maj 
be  uulled  **  senile  biibit  epasm/'  in  whtcii  there  is  some  frequentl? 
re[>eated  rnovement  of  the  face.  la  a  man  of  fiftj-five,  titrong  momen- 
lar}*  contractioDS  of  both  orbiculares  recurred  continuall^y,  and  were 
ascribed  to  working  by  a  Ktrong  light.  In  another,  more  closely  allied 
to  the  typical  cases,  facial  spasm  develops  from  torticollis  by  exteu< 
sion  from  the  neck  muscles.  In  this  also  tv?o  causal  varieties  maj 
be  distingnished.  Wben  the  primary  spasm  is  io  tl^e  muacles  of  tbe 
bock  of  the  neck  on  both  sides,  the  fron titles  contract  simultaneously, 
raising  the  eyebrows.  This  is  the  result  of  the  noruiai  association 
which  is  readily  observed  when  a  person  looks  upwards.  When  the 
spa^m  is  io  the  muscles  mo^ini^  the  head  to  one  side,  it  may  spread  to 
all  the  muscles  commonly  affected  in  facial  sprism  on  that  side.  If  such 
spasm  iu  the  neck  is  hilateralf.  both  siJes  of  tbe  face  may  be  involved. 
Such  extension  to  the  face  seems  to  occur  wLeu  the  spasm  inclines 
the  head  towards  the  shoulder,  rather  ihiiu  when  it  merely  rotates  it 

Organic  disease  causing  facial  spasm  has  been  in  one  of  two  situa- 
tions; Id  the  facial  nerve,  or  tbe  facial  centre  in  the  cortex  of  the 
opposite  hemisphere.  In  several  ca^et^  spasm  has  been  produced  by 
a  tumour  presriug  oii  the  nerve  at  tbe  base  of  the  brain,  a  small 
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Fio»  106. — AnsaHiED  of  jthe  left  vertebral  Artery,  eompreMing  the  ^ial 
nerve,  and  causing  fai-ial  spAtio.     (After  Scbnltta.]^ 
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•  The  patient  wai  a  man,  aged  tifty-aii,  nbo  bad  r<  ceived  an  injury  to  the  hend 
ten  year*  before.  For  a  year  before  dentb  he  bnd  Buffered  from  ibort  qniek  ron- 
irActioiii  in  the  left  tide  of  the  r»ce^  increased  by  snj  movement  of  tbt  Jswt  or 
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iftfeomn,^  a  cbolesteatooia  (ScLuli),  or  tumour  of  the  cerebelluni 
(vUch,  how6Ter»  also  compre^jsed  the  pons,  iSbc),  a  tumour  of  the 
taditonr  nerTo  close  to  the  pon8,t  or  an  aneurism  of  an  adjacent 
ulsiy.  An  lostaiiee  of  the  last,  au  aneurisui  of  the  vertebraif  is  shown 
bFig*  106.  Spaain  does  not  eeeiu  to  be  caused  by  disease  in  the 
petrona  booe,  in  spite  of  the  f  requeucv  irith  which  the  nerve  auf  era 
in  ibis  situation,  and  it  does  not  &et»ra  to  be  <^used  by  neyritis  except 
ai  m  seqnel  to  paralysis.  In  organie  lesions  of  the  pons,  spasm  has 
Jy  been  observed  as  a  trausient  symptom,  preceding  paralysis,  in 
luence  of  an  abscess. 

the  other  band,  persistent  facial  spasm  has  been  produced  by  a 
XI  stationary  lesion  of  the  ascending  frontal  convolution  in  the 
rpimtion  0i  the  fa<;ial  centre,  opposite  the  interior  frontal  huIcus.     Fig. 
107  ihowa  A  point  of  softeiUDg  in  this  situation,  which  caused  persis- 
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Fia.  107. — SmnTl  focn*  of  luporfirUl  fioftentni?,  8,  in  tbe  m»ceadiiiff 
frtitifal.  oppoftite  tlie  ongiu  of  tbc  fisftire  liptw«»eTi  the  midfJtp  ana 
lower  (L  l"' C)  frontal  conTithitioiii,  wfeich  had  caii^eii  persistent 
clonic  fiidiii  tpitsin.  PCS,  pre-rentral  ink-ns;  F  li,  fia-tire  of 
RoUft<1o;  P  8  A,  anteror  liiub  of  fisunre  of  Sjlviiii.  (From  a 
pboto^Aph  kindlj  fnmisbed  by  Dr.  Berkeley,  of  HaHimori;.) 


Iodic  spasm,  limited  to  the  zjgomatic  muscles  J    It  has  also  been 
Irit  sjmptom  of  a  tumour  in  this  sit uaiion  §     I  have  seen  one 
I  in  wbich  it  was  highly  probable  tbat  facial  spasm  was  the  result 
m  cortical  injury  during  birth.     In  other  casee  the  spasm  haa 

All  m nicies  were  nffect^d  escept  the  froutiilU  j  the  palate  did  not  move*    There 
O  pain.     No  morbui  chftiiget  couM  be  found  it»  tbti  ntrve«  on  naked-cje  or  micro- 
►  «&amiiiAtion  (ScbnIUe,  •  Virdiow'e  Archiv/  Bd,  Uv,  p.  »85)»     Compare  also  a 
oanrnted  by  Buaa  ('  Near  Centralbl./  1886)  Su  which  the  posterior  oeieb^Iar 
wiKWf  was  dilated. 
•  Ifoo^  *  Archiv  f.  Au^enhcilk^'  1874.  Bd.  It,  Abth«  L,  p.  179. 
t  Sluurk«7» '  BruD/  1888. 

t  Bsrkaley,  *  Medical  News/  Jnly  15tb,  1883,    The  caae  recorded  by  Allen  Stan* 
rieao  Journal  of  Med.  Science,'  1884»  C>iae  5 1»  is  the  lanoa. 
Walteo.  •  BoatOQ  Journal.'  1889. 
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followed  a.  fall  on  the  head  ;  &x\iX  a  slight  iBJarj  to  the  surface  of  the 
braio  oa  the  opposite  side,  such  as  often  results  from  eontusioii,  is 
highly  probable.  This  may  readilj  have  occurred  even  when  the 
spasm  is  on  the  side  of  the  skull  which  reoelyed  the  blow.  But  the 
cases  in  which  tbere  is  reason  to  suspect  an  organio  lesion,  in  aajr 
situation,  form  only  a  small  minority, 

Stmptomb, — In  some  cases  of  facial  spasm  the  muscles  of  one  side 
of  the  face  present  frequeot  momentary  coutractions>  resembling 
those  produced  by  the  stimulation  of  the  nerve  with  the  {aradic 
shock.  In  others  there  is  a  si[iglB  coo  traction,  which  recurfl  at 
irregular  interyals  of  seconds  or  minutes.  More  frequently  there  are 
brief  paroxysms  iti  which  there  i^^  both  tonic  and  clonic  spasm«  and 
tbe  latter  sometimes  has  a  quick  quivering  character.  In  other  ^set 
again  the  paroiysma  are  longer  and  more  violent,  lasting  several 
minutes,  and  consisting  of  quick  coolractiona,  two  or  three  per  second* 
with  imperfect  relaxation  between  them,  and  occasional  prolonged 
contractions,  lajittng  five  or  ten  seconds.  A  paroxysm  may  begin  and 
end  witli  clonic  spasm,  while  tbe  chief  part  of  it  consists  of  tonic 
contraction.  Occasionally  the  attack  is  interrupted  by  brief  periods 
of  complete  relaxattou,  or  complete  except  in  the  orbicularis  palpe- 
brarum. 

Tbe  orbicularis  and  zygomatic!  are  generally  more  affected  than 
the  other  muscles,  so  that  the  eye  is  half  closed,  the  angle  of  the 
mouth  is  drawn  outwanis,  and  the  naso-labial  furrow  is  deepened. 
lo  a  few  cases  the  elevator  of  the  upper  lip  is  more  affected  than  the 
zygomatic  mnscles.  Sometimes  the  spasm  involves  the  corrugator 
snpercilii,  but  rarely  the  frontalis,  although  this  is  occasionally  involved 
in  either  one-sitled  or  bilateral  spasm,  together  with  the  orbicularis; 
the  contraction  in  either  may  prepon(3erate»  so  that  the  eyebrow  is 
raised  or  lowered  duri  ug  the  attack.  Botb  orbiculares  or  corrugators 
or  fronta!ot  may  lie  involved,  although  the  spasm  is  in  other  muscles 
one-sided.  Tbe  depressor  of  the  angle  of  tbe  mouth,  the  levator 
menti,  and  the  platysma  myoides  are  sometimes  implicated.  Tbe 
last  may  even  become  bypertrophied  from  the  continued  over-action 
(Fig.  108),  The  effect  of  the  preponderant  contraction  in  the  orbi- 
cularis and  zygomatic  muscles  is  a  curiously  mixed  emotional  aspect, 
&  sort  of  whimpering  smile.  The  orbicularis  oris  is  scarcely  ever 
invidved. 

The  spasm  may  be  confined  to  the  muscles  of  one  side,  and  is  almost 
always  so  confined  at  first.  It  usually  begins  gradually,  and  is  at 
firat  slight  and  occasional  often  occurring  only  under  some  exciting 
influence.  In  the  orbicularis  j^alpfbrarum  it  may  be  at  first  so  slight  a» 
to  resemble  tbe  familiar  quivering  popularly  termed  *Mive  blood,"  It 
may  cease  for  a  time,  and  then  return  in  more  persistent  form.  Often 
{n  tbe  severer  paroxysms  there  may  be  slight  spasm  on  the  other  side, 
of  tbe  eyelids  or  angle  of  the  mouth,  or  of  the  levator  menti,  and  in 


lift  cMes.  after  a  time,  the  spasm  becomes  altogether  bitaieraL 
flpiim  limited  to  the  muscles  about  the  e^ea  is,  indeed,  often  bilateral^ 
i»fi»Inng  chieflj  the  orbiculares»  sometimes  the  corru gators,  but  it  is 
OMpttoiial  for  the  lower  muscles  to  be  equally  aftected  on  both  sides. 


$ 


WUk,  lOB,-—^il^imi  fucial  spa«ni  in  «  womBin  of  iixi^T-one*  due  to  gtiet, 
Ovcr-netion  &tid  apparent  hypGrtrophj  cf  plalyBma, 


The  spasm  is  usuallv  lessened  by  rest,  physical  aud  nientaL  It  is 
llwajs  increased  by  emotion,  and  by  movement  of  tbe  face,  whether 
I  ID  apdaking  or  chewing;  in  slight  and  early  cases  it  may  occur  only 
[s&der  these  influences.  Thus  a  sohoolm  is  tress  at  first  only  suffered 
[  when  speaking  under  excitement,  «.  g.  to  her  class,  and  only  after  many 
[sioiithB  did  it  occur  in  quiet  coiiFer&ation.  In  another  patient  the 
I  Ipasm,  always  worst  in  the  zygomatics,  began  iu  them,  but  only  when 
licking  aloud.  When  the  influence  of  movement  is  great,  tbe  eHfect 
ft r  be  to  cause  the  spasm  very  closely  to  resemble  the  **  associated 
f «f er-action "  seen  after  facial  paralysis.  Frequently  the  spasm  ia 
by  light  and  by  cold*  The  influence  of  light  is  intelligible, 
tho  orbicularis  p&lpebrarum  is  almost  always  involved,  and  a 
[strong  Hght  produces  reflex  contraction  In  this  muscle  under  normal 
Itircumttanoes.  Conversely  the  spasm  ia  lessened  by  warmth  and  by 
rknesB. 

Facial  spasm  causes  no  pain  ;  when  pain  ie  present  it  is  independent 
and  often  primary.  As  a  rule  there  is  no  paralysis.  Voluntary 
iDOTements  may  be  interfered  with  by  the  spasm,  but  are  otherwise 
nn impaired.  Distinct  loss  of  power  only  exists  in  cases  of  progres* 
tire  organio  lesions,  especially  in  compression  of  the  nerve,  the  effect 
oi  which  is  to  cause  flrst  spasm,  and  then  paralysis  ;  or  weakness  and 
tit  Apasm  may  come  on  together.^     Most,  if  not  all,  non-progiesa 
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8176  caaes^  in  wliieh  conBiderable  loss  of  power  co-existt  with  Bpasm, 
are  cases  of  old  fadal  paralysis  in  which  contracture  a»d  spaani  havtt 
euperrened.  The  electrical  irritabilitj  of  nerve  iLnd  muscle  ia,  aia 
rule,  normal*  I  bave  founctp  howerer,  ia  one  case  a  distinct  increaie 
of  irritability  in  the  nerve. 

The  spasm  very  rarely  affects  the  musclos  of  the  palate,  even  when 
the  movement  of  the  face  is  violent  and  general.  In  the  case  already 
mentioned,  in  which  the  spasm  was  due  to  the  pressure  of  an  aneurism 
on  the  nerve- trunk,  the  palate  was  nnaffe<3ted.  A  few  exceptions  are 
on  record.  Thus,  in  a  case  of  one-sided  spasm,  there  were  clonic  con- 
tractions of  the  uvula,  drsiwing  it  to  the  sule  affecte<3,  and  sjuchronoos 
with  the  spasm  in  the  fact^  (Schutz).  In  another  case  of  bilateral 
spasm  the  urula  was  drawn  up  by  spasm  of  botb  sides,  so  that  in  the 
stronger  contractions  it  almost  disappeared  (Leube).  The  palatine 
spasm  is  probably  merely  asaaciated.  I  hare  seen  bilateral  contnuj- 
tions  in  tbe  palate  with  unilateral  facial  spasm,  but  the  two  were  not 
synchronous.  In  spiism  of  the  two  from  pressure  there  has  been  com- 
pression also  of  the  spinal  accessory  nerve  (Oppenheim)»and  it  may 
be  noted  that  the  palate  and  eyes  have  been  affected  together  by 
nystagmus  {q.  v). 

Symptoms  referable  to  spasm  of  the  stapedius  muscle  have  been 
very  rarely  noted,  except  in  cases  of  tonic  spasm  of  the  orbicularis 
(blepbarospasm).  In  these  a  continuous  noise  has  been  noted*  and 
has  persisted  after  the  blepharospasm  ceased.*  Many  persons  can 
produce  a  quivering  noise  in  the  ear  by  a  strong  contraction  of 
the  orbiculares,  and  most  readily  if  they  try  to  turn  the  eyes  up  at 
the  same  time.  In  one  case  there  was  giddiness  during  the  height  of 
a  paroxysm,  with  conjugate  deviation  of  the  eyes  to  the  right,  syni* 
ploms  which  Moos»  who  has  recorded  the  case,  attributes  to  spasm  of 
the  stapedius,  suddenly  lowering  the  pressure  in  the  labyrinth  and 
semicircular  canals« 

Subjective  sensations  of  taste  have  not  been  noted,  hut  taste  was 
lost  on  the  front  of  the  tongue  in  one  case,  in  which  there  was  pro* 
bably  damage  to  the.  nerve.  Equally  rare  is  dtsturbance  of  the 
secretion  of  saliva,  which  was  for  a  time  excessive  in  the  case  of 
bilateral  spasm  in  which  the  palate  suffered.  No  other  vaso^motor  or 
trophic  distarbanr^  has  been  observed. 

Occasionally  the  spasm  spreads  beyond  the  limit  of  the  facial  ner¥% 
to  the  muscles  of  mastication,  the  tongue,  and  the  muscles  of  the 
neck,  and  even  of  the  ann,t  It  may  begin  in  the  tongue  and 
spread  to  the  fiice.^  Extension  to  the  eyeball  muscles  has  not  been 
hitherto  recorded*     In  a  case  of  my  own  there  was  slight  deviation 

*  Goitatciiii  found  tlint  in  such  casta  the  ioitnd  coald  he  Rrreated  by  preMure  on 
the  front  of  the  maatoid  process,  or  by  electrical  irritHtiaa  of  the  ikui  mi  tin  ssasp 
Ffot  (*  krchiv  f.  Ohronhcilkuiide,*  1880,  Bd.  ivi,  p.  61). 

t  Keen,  *  Tr.ma.  AuuTlcan  Sarjj^ic^l  Aasocijitlon/  May  li^  1886, 

t  UetiMik, '  Bert  kl.  Wochenschp,,*  18t*3,  No.  fti. 
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iflfiidi  of  the  eye  on  tbe  side  of  tbe  spasm  during  the  paioxysmtp 
ippifcnlljr  from  spasm  of  th»»  internal  rectus  or  inhibition  of  the 
f^  Derve*  In  the  case  of  Mobs  it  is  assumed  that  the  deviation 
wii  lecoudarjT  to  derangement  of  the  equilibrium  centre  hj  the 
Ui»frin thine  disturbance. 

Tender  points  in  the  &fth  nerre  are  rare  in  general  facial  spaRm, 
although  thej  ha^e  been  noted  when  the  spasm,  was  limited  to  the 
rrdidi.  Bain  in  the  region  of  the  fifth  may  occur  at  the  onset,  and 
iitf  be«n  alrea'ij  referred  to.  Occasionally  there  is  some  impaired  sen- 
'  'T  of  the  face,  due  to  greater  damage  to  tbe  fibres  of  this  nerve. 
.10  spasuj  is  coQimoii  after  paralysis,  and  exists  in  slight  degree 
m  tiii  sygomatic  musclee  in  some  cases  of  old  bemijlegia,  and  on 
hdlk  sides  in  paralysis  ogitans,  in  some  eases  of  tetany,  and  in  con. 
odtnibld degree  in  tetanus.  Primary  tonic  spasm  is  said  to  hare  occa- 
nomOy  resulted  from  exposure  to  cold,  to  be  unilateral  or  bilateral, 
sad  lometimes  associated  with  trismus.  Deep  furrows  are  persistent ; 
tbe  mouth  deviates  towards  the  paralysed  side;  the  palpebral  fissure 
ii  narrower  tban  on  the  otber  side,  the  eyebrow  is  raised,  there  is  a 
leue  of  tension  in  the  face,  and  movements  are  hindered. 

Tonic  spaam  of  the  fare  may  be  produced  in  the  cataleptic  condi- 

Von  of  hysteria.     A  curious  form  came  under  my  notice  iii  a  man 

irhOt  After  sleeping  for  over  eighteen  bour^,  woke  up  in  tbe  following 

OQiidition :  there  was  some  weakness  of  tbe  left  arm,  none  of  the  leg, 

BO  distinct  paralysis  of  tbe  tongue,  and  no  paralysis  of  the  face,  but 

f^Mpkuous  over-action  of  the  left  side  of  tbe  ^ce,  induced  by  the 

iilgtesst  excitement,  commg  on  eren  when  he  entered  a  roam,  and 

pssasg  away   only  after  he   had   been  perfectly  quiet  for  a  time. 

Sometimes  it  would  occur  without  an?   exciting  cause.     The   cbief 

osolzfteture  was  in  tbe  zygomatic  muscles^  causing  a  very  deep  naso* 

tibial  depression.     There  was  also  slight  contracture  of  the  orbicularis 

palpebrarum.     He  was  readily  excited  to  tears,  and  then  the  angle  of 

&be  znouth  was  drawn  still  further  outwards  and  the  left  e,ve  almost 

There  was  also  a  little  rigidity  of  tbe  muscles  of  mastication. 

condition  presented  no  change  during  Bve  mouths  that  the  patient 

oader  observation.     The  features  of  the  spasm  that  is  secondary 

to  toriieotlis,  and  of  that  which  is  allied  to  habit  spasm,  have  been 

ahwidy  mentioned. 

, — Facial  spasm  usually  begins  giudually  in  the  way  described 
fe»  either  by  closure  of  the  eyelids,  or  traction  outwrards  of  the  angle 
of  tbe  month,  and  often  many  months  pass  before  the  other  part  of  tbe 
•ido  of  tbe  face  is  involved.  The  course  of  the  affection  is  very  irregular^ 
ScMMtiBiaB  for  weeks  or  months  the  face  is  comparatively  or  absolutelv 
foe  &0ID  spasm,  and  then  the  movements  return,  spontaneously  or 
after  oome  emotion.  Tbe  same  proneness  to  relapse  is  seen  when 
arrest  has  been  obtained  by  treatment.  Tbe  duration  of  the  affection 
ts  always  long ;  it  generally  lasts  for  years,  and  not  unfrequently 
*wniits  to  the  end  of  life. 
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Pathology. — Tbe  facta  of  organic  disease  sbow  tbat  the  spasm 
may  be  due  to  a  cbroiiic  irritative  or  "  discbarf^int; "  legion  in  (1)  the 
facial  centre  in  tbe  cortex,  (2)  the  nucleus  in  tb©  pous,  or  (3)  the 
nerre-trunk.  Since  Denre-cella  are  tbe  source  of  motor  impulses,  the 
two  former  are  readily  intelligible;  whether  corticul  disease  causes 
such  spaam^  or  that  which  sprea^ls  as  an  epileptiform  conTulsion,  must 
depend  on  a  difFerence  in  the  nature  of  the  change  in  the  cells,  which 
is  at  present  beyond  our  power  of  detection.  It  is  less  easy  to  nnder- 
ataud  how  the  third  mechanism  acts,  although  it  has  analogies  io 
other  parts  of  the  nervous  system.  It  may  be  by  diaturbing  the  clown- 
ward  nerve- currents  from  the  facial  nucleus,  which  are  constant  evea 
during  apparent  rest.  It  is  also  conceivable  that  the  pressure  on  the 
nerre  may  modify  and  derange  the  action  of  the  facial  nucleus  itself; 
or,  on  the  other  hand,  that  tbe  mechanical  irritation  of  the  nerve-fibres 
may  excite  them  directly,  as  electrical  stimulation  does,  and  may 
intenaifj  the  impulses  that  desc**nd  them,  continually  or  for  the  main- 
teoance  of  tone,  aud  for  emotional  and  other  expression.  But  we  cannot 
thus  explain  the  spontaneous  paroxysms  that  characterise  the  affec- 
tion. Theeie  must  depend  on  a  morbid  state  of  the  nucleus  secondarily 
induced,  either  by  an  ascending  neuritis  or  by  the  conduction  of  an 
influence  in  the  opposite  direction  to  that  of  habitual  and  chief  func- 
tion— such  an  influence  as  must  descend  sensory  nerves  when  their 
irritation  cuuses  acute  trophic  disturbance.  In  the  idiopathic  form, 
we  must  assume  a  morbid  action  of  the  nerve-ct^ls  either  in  th« 
nucleus  or  the  cortex.  Its  per^ii stent  nature,  even  when  ita  cause  is 
transient,  may  be  referred  to  the  fact  that  functional  action  leaves  a 
residual  change  disposing  to  its  recurrence— an  effect  which  we 
express  as  **  lessened  resistance  "  or  **  instability  ;"  while,  on  the  other 
hand,  our  meaoB  of  counteracting  this  tendency  are  extremely  Umited* 

When  facial  spasm  is  due  to  a  reflex  cause,  at  neuralgia  or  expo* 
sure  to  cold,  it  is  reasonable  to  regard  the  nucleus  as  the  part  ohiefly  * 
affected.  In  tbe  cases  that  are  excited  by  depressing  emotion,  or 
develop  slowly  without  apparent  cauae,  there  is  nothing  to  show 
whether  the  deranged  action  is  at  the  Cortex  or  at  the  nucleus.  In 
either  position  the  extension  of  the  spasm  to  the  other  side  is  readily 
intelligible,  much  more  so  than  its  limitation  to  muscles  on  one  sid^ 
(as  the  orbieukres  palpebraruu\)  which  habitually  act  with  their 
fellows;  and  in  either  case,  the  very  different  associations  af  the 
orbicularis  oris  enable  us  to  understand  its  escape. 

BiAONOSis. — The  chief  point  in  diagnosis  is  the  distinction  of 
primary  spasm  from  tbat  which  follows  paralysis,  and  tbis  rests  on 
the  history  or  the  presence  of  weakness,  which  may  always  be 
observed  on  energetic  movement,  and  on  the  existence  of  persistent 
contracture  and  over- action,  as  well  as  of  occasional  spasm*  In  imre 
cases  of  chorea  the  face  is  much  affect^^d,  and  the  limbs  but  little; 
and  it  is  proba^ble  that  »uch  a  case  has  been  mistaken  for,  and  eveo 
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pobliilietl  aa»  a  ca«e  of  simple  facial  ipasm.  Attention  to  tlie  cuDdi- 
tkm  of  the  Umbs  will  prevent  error,  since  slight  moFements  may 
i1fra/i  be  observed  in  them.  In  hysteria  there  is  either  tonic  con- 
tnM:ture»  espcciallj  in  the  orbicuUris,  or  attacks  of  qniTering  move- 
ment, which  do  not  resemble  true  facial  spasm, 

A  more  nrgeiit  question  is  the  scat  and  nature  of  the  disease.  In 
foming  an  opiuion  on  this  point  we  must  be  guided  bj  the  I'onsidera* 
uoDi  already  mentioned  in  the  sections  on  causation  and  pathology* 
More  facts  are  needed  regarding  tbe  relation  between  the  character 
d  the  ipaam  and  tbe  seat  of  the  disease.  Partial  facial  spasm,  how- 
em,  i.  g>  limited  to  the  sygomatica,  is  more  likely  to  be  cortical  than 
ikil  which  inTolves  the  greater  part  of  one  side  of  tbe  face.  Any 
toder  points,  or  source  of  irritation  in  the  fiftb  nervCi  or  a  bistoryof 
|ttin,  snggeiit  a  reflex  origin  and  nuclear  seat.  Int^icationsof  increas- 
iDg  weakness,   secondary   in  time,   suggest   a  progressive    organio 


Paoairosis. — Tbe  prognosis  is  grave  in  all  cases  except  those  that 
if«  of  recent  origin,  and  are  distinctly  due  to  a  re6ex  cause ;  and  even 
in  ibise  the  cessation  of  the  spasm  cannot  be  certainly  expected  to 
Mlcw  the  removal  of  the  cause.  In  eases  which  have  lasted  more 
thjiaafew  months  the  probability  is  agaiast  recovery,  although  the 
fiiet  that  in  a  few  instances,  even  of  years*  duration,  recovery  has 
taken  place*  justifies  an  effort  to  relieve.  Ouly  when  the  symptom  is 
le  to  progressive  organic  disease  has  it  any  intrinsic  gravity.  But, 
risl  as  it  is  in  other  cases,  it  causes  more  annoyance  than  many 
of  far  more  serious  nature. 

TaiATMBVT. — In  a  recent  case,  apparently  excited  by  cold,  free 
disphoresis  should  be  employed,  and  tbe  face  and  side  of  tbe  head 
bathed  frequeniiy  with  but  water.  If  tbe  re  are  indications  of  organic 
dbease,  the  nature  of  this  must  be  ascertained,  and,  as  far  hs  possible, 
treated.  All  causes  of  retlex  irritation  must  be  sougbt  for  and 
removed  j  decayed  teeth  should  be  extracted,  eapeeially  if  the?  are 
on  the  same  side  as  the  spasm.  Any  denin;^'ement  of  tbe  general 
ibould  also  be  treated,  and  in  the  eases  that  are  excited  by 
pressing  emotion,  tonics  are  usually  required.  So-called  nei-vine 
;  and  stimulants,  zinc,  nitrate  of  silver,  asaftjetida,  valerian,  have 
I  been  recommended,  but  in  the  vast  majority  of  cases  they  con- 
lanously  fail.  In  only  one  typical  case  have  I  known  recovery  to 
ir  under  such  treatment,  which  consisted  of  arsenic,  bromide,  and 
lian  hemp.  Hypodermic  injections  of  strychnia  are  said  to  have 
.  one  :ase  (Sanders) . 

i  chiefly  by  the  administration  of  sedatives  that  attempts  have 
I  made  to  reduce  tbe  actiirity  of  tbe  cells  and  lessen  the  spasm. 
.  every  drug  of  tbe  kind  has  been  employed,   and  some  have 
been  said  to  be  successful  in  isolated  cases,  such  asgelsemium,€oniuni, 
TOL.  U.  1 7 
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and  morj^Lk.  Tlie  kst.  given  under  the  skin,  liaa  most  frequentW 
done  gotKi,  either  alone  or  combined  with  atropine.  From  the  resulti 
obtained  in  torticollis,  it  is  probable  that  a  permanent  effect  may  ba 
produced  hj  keeping  up  the  inMuence  of  morphia  for  many  mititths  ; 
but  this  course  of  treatment  maj  easilj  hare  redolta  more  serious 
than  tlie  malady  itself 

Electricity  has  been  largely  used,  and  has  been  highly  praised  by 
some  of  its  advocates,  but  in  most  cases  it  fails  even  to  relieve.  Onlj 
a  weak  voltaic  current  should  be  emjJoyed,  in  a  "stabile,"  i. «,  unin- 
terrupted manner.  Various  methuda  of  application  have  been  re- 
commended, and  may  be  tried.  One  is  to  place  the  anode  in  front  of 
I  he  ear,  the  kathode  on  the  muscle,  so  that  a  deaceading  current  may 
pasa.  Another  ia  to  place  the  anode  on  the  nerve^  or  behind  the  ear« 
or  at  the  occiput,  the  kathode  on  some  indifferent  place,  so  as  to  ob- 
tain the  simple  sedative  inJlaence  of  the  positive  pole.  Another  is  to 
place  a  pole  on  each  mastoid  process. 

The  diminution  of  the  sensitiveness  of  the  fifth  ner?e  by  cocaine 
seems  useless*  Indeed,  it  is  important  to  remember  that  strong 
sensory  impulses  from  the  seat  of  the  spasm  have  more  p^ower  than 
any  other  agency  to  raise  local  resistance  and  arrest  over-action. 
This  opposition  of  reflfi  influences  is  a  familiar  fact  (seevoh  i,  p.  200). 
We  see  an  instance  of  the  mecbatiism  in  the  effect  of  a  blister  od 
couFulfiions  that  begin  locally,  but  the  effect  is  transient,  and  seldom 
obtained  in  persistent  spasm  outside  the  realm  of  hysteria,  I  have, 
however,  once  known  facial  spasm  of  two  months*  duration  to  cease 
pcrmaneotly  on  an  attack  of  neuralgia  in  the  face.  Similarly*  the 
spasm  has  been  observed  to  cease  during  the  existence  of  a  painful 
affection  of  the  conjunctiva  (Bernhardt).  Counter  irritation,  as  by  a 
blister  behind  the  ear,  generally  causes  st^me  diminution  of  the  spa:>ra 
for  a  time,  perhaps  by  the  inhibitory  influence  of  the  sensory  irri- 
tation, but  no  laatiui*  amelioration  results.  The  application  of  the 
actual  cautery  along  the  cervical  spine  is  said  to  have  cured  one  case 
(Itemak). 

Stretchmg  of  the  facial  nerve  has  been  of  late  adopted  in  these  cases, 
but  unfortunately  with  imperfect  realisation  of  the  hopes  that  were 
entertained  when  the  operation  was  iutroduced,  and  that  seemed  to 
be  justified  by  its  immediate  effect.  Slight  stretching  of  the  nerve 
fl./ldom  has  any  influence.*  Tigorous  stretching  causes  paralysis  of 
the  face,  lasting  for  weeks  or  months,  with  degenerative  reaction  in 
the  nerve  and  muscle.  The  paralysis  in  time  passes  away.  In  many 
caies  the  spasm  has  returned  with  vohmtaiy  power.  In  others  the 
face  has  remained  free  from  spasm  for  some  time  after  the  recovery  of 
the  nerre,  but  the  spLisui  has  ultimately  returned,  either  spontaneously, 

•  If!  ft  cas©  iw'ortled  hy  Z<  jin  ('  Wien.  mcd.  Wocli^oichr^'  18M,  No,  2,  nod  1885, 
No.  27}i  stn^tchUig  ituufficieat  to  came  pAialysis  Hti§  followed  hj  flow  diminution  In 
A  gpaaiii  of  ei^ht  yanTi*  duration,  wbleh  disappeared  teveu  weokg  aft«r  the  operutioo, 
■nd  wai  itUI  ubiieDfe  two  and  a  half  years  later* 
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oroD  mne  fresb  exciting  cause,  such  as  an  emotioual  Bhock.  Of  tliir- 
tMBfiiiea  collected  by  GoJlee.*  in  onlt  one  (recorded  by  Southamf) 
vii  the  patient  free  from  spasm  two  years  after  the  operatioo  ;  aud  in 
ilDore  rroent  collection  of  twenty  cases  by  Keen,  the  only  other  case 
tlaeiialion  for  a  longer  perioJ  than  hix  months  is  that  of  Zeiss,  already 
Mitimiad.^  In  some  cases  the  Bpa±im  became  as  severe  as  ever,  in 
fttttV  it  was  distinctly  less  intense  than  before  the  operation  and 
nnaiat^  «o.  The  operation  should  probably  be  performed  only 
ii  cli0  cases  in  which  there  is  a  possibility  that  the  eource  of  the 
i|m  ia  di.^ordered  function  of  tiie  facial  nucleus^  and  it  wcmld  be 
Mtaibto  not  to  Irust  to  the  operation  alone,  but  to  follow  it  up  by  a 
eooneol  aome  other  treatment,  such  as  the  bvpodermio  injection  of 
tneaie  and  morphia,  wbich  is  known  to  have  some  power  of  lessening 
wbA  fpasm;  this  should  be  commenced  when  the  patsy  ia  passing 
iw»f.  The  ofjeration  may  perhaps  have  an  upward  influence  on  the 
oerre-cells  of  the  nucleus,  as  well  as  that  due  to  the  counter-irritation 

effecU  through  the  fifth  nerve.  The  unfortunate  tendency  to  re- 
cmteaoe  after  some  mouths,  which  most  cases  present,  may  perhaps 
be  dae  to  the  same  influences  that  lead  to  secondary  spasm  after 
tdbp^thic  neuritist  and  which  we  are  still  unable  to  counteract. 


KcffQi 


BLEPBAB08PA.8M. — Spasm  ooofloed  to  the  eyelids^  and  showing 
toii^s  of  extension  to  other  parts  of  the  face,  is  distinguisbed  from 
mtber  forms  of  facial  spasm  ako  by  its  causes  and  its  bilateral  charac- 
It  oecnra  in  tonie  iorm  m  connection  with  photo  phobia,  us  a 
It  of  painful  affections  of  the  eye,  and  sometiines  of  other  branches 
o(  the  Afth  nerve.  It  is  an  excessive  action  of  the  reflex  mechanism 
Ukii  Qonnally  guards  the  eye.  When  thus  set  up  it  may  persist  as  a 
troabletome  affection  in  excess  of  its  cause,  and  may  continue  in  the 
dark,  and  even  exist  in  an  eye  that  is  blind.  Clonic  spasm  of  the  eye- 
lidiis  sometimes  dignifled  by  the  name  **  nictitation,"  and  sometimea 
oecart  in  hysteria,  aud  also  in  children  as  part  of  **  habit-choretV* 
which  is  elsewhere  described.  The  most  important  elements  in  treat- 
sieDt  are  the  removal  of  nerve  irritation,  for  wbich  in  the  case  of 
tijanctival  disease  cocaine  is  useful,  and  the  diminution  of  the 
ntml  over- action  by  sedtttives,  such  as  bromide  aud  l>elladonna, 
,d  by  tonics  such  as  iron  and  quinine.  Cold  douches  to  the  eye 
Id  also  be  used. 

•  •Trmtii.  Clin.  Soc,/  toI.  rH,  p-  220.     In  a  preTimii  pnper  by  the  wiTn©  iinthor 
,  TOi.  xiv,  p.  4i)  the  methcKl  of  performing  the  npemtioii  \a  fuMy  dei4;ribed.     II 
kllso  dsteribed  bj  Keen,  ]m\  eft.  (p.  233). 

rf  *lAneet»'  ADgnit  27tli.  1S81,  and  s  later  note  in  Qodle«'8  tftble. 
^  I  In  the  e«te  of  *  m*n  of  fifty,  under  my  care,  in  whom  Mr,  Godl«^«  itretchod 
t  onv^  ih€  eotitf aotioni  bare  now  been  absent  for  a  y^r  aod  three  quarter*. 
Tlw  fmsst  WB»  after  eipoture  to  n!aliLrii&,  bnt  the  patient  baa,  for  a  yeAr,  retnmed  to 
lli#  mmt  eonditinni.  Tlie  ipasiD  wua  cbamctenitic.  left-iided,  bnt  the  caae  was 
antutxal  in  that  tber«  wbi  ■lightly  lessened  •eniibility  in  the  lecond  diviiion  of  tli« 
fitih  nerva. 
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AUDITORY  NEEVE;    DISTUEBANCE   OF  HEARING. 


It  is  probible  tliat  the  fibres  of  ilie  auditorj  nenre  that  go  t< 

the  cochlea  on  tbe  one  haud,  and  those  that  Buppl?  tbe  semi' 
eireiilar  canals  on  tbe  otber,  dii^er  in  function »  and  that  onlj  the 
former  are  excited  by  8onnd.  The  latter  seem  to  convey  impreasiooi 
from  the  can m Is,  generated  by  the  pressure  or  movement  of  the  endo- 
Ijmph  in  various  posturea  aud  movements  of  tbe  body.  Hence  the 
latter  fibres  have  been  distinguished  by  Cyon  as  the  **  space -nerve  " 
(Eaumnerv)^  and«  although  the  term  is  awkward,  a  better  one  has 
not  Litbcrto  been  suggested.  Tbe  two  sets  of  fibres  unite  in  a  common 
trunk,  in  which  they  cannot  be  distinguished.  Within  the  internal 
auditory  meatus  and  at  the  base  of  the  brain  the  auditory  nerve  is 
adjacent  to  the  facial.  Tbe  deep  origin  of  the  nerve  bas  been  already  ■ 
described  {p.  47),  and  we  have  seen  that  many  fibres  pass  by  the  " 
inferior  pcdnncle  to  tbe  cere  bell  ym»  with  which  also  the  nuclei  are 
probably  connected*  Tbe  former  probably  convey  impresaiions  from 
tbe  canals  to  the  equilibria!  mechanism  in  the  middle  lobe*  Tbe  up- 
ward auditory  path  seems  to  pass  by  the  superior  fibres  of  the 
tegmentum  of  tbe  cms*  to  the  internal  capsule,  but  whether  it  reaches 
tbe  tegmentum  through  the  pons  or  through  the  eertfbellum  bas  not 
yet  been  ascertained.  There  is  certainly  a  decussation  above  (or  at 
tbe  level  of)  tbe  nuclei,  so  that  the  auditory  path  from  each  ear 
passes  to  tbe  opi>o&ite  hemisphere,  auil  apparently  in  or  near  the 
posterior  extremity  of  tbe  internal  capsule.  Tbe  cortical  centre  for 
hearing  is  seated  in  the  first  tempore- sphenoidal  convolution  (866 
p.  24),  and  that  of  tbe  left  side  subserves  the  auditory  use  of  words. 

Disturbance  of  the  functions  of  tbe  auditory  nerve  are  much  more 
often  due  to  disease  of  the  ear  tban  to  affections  of  the  nerve- trunk 
or  centres.  Our  knowledge  of  the  symptoms  that  are  of  primary 
nerve  origin  is  still  very  imperfect,  because  they  are  for  the  most  part 
identical  with  those  due  to  lesions  of  tbe  labyrinth*  Exact  aural 
diagnosis  stops  at  the  middle  ear ;  beyond  this  it  resembles  that  of 
affections  of  the  eye  before  the  invention  of  the  ophthalmoscope, 
liabyrinthine  and  nerve  lesions  are  now  confused  under  the  term 
**  nervous  deafness,"  justt  as  affections  of  the  retina,  choroid^and  optic 
nerve  were  included  under  tbe  common  term  *'  amaurosis.*'  Indeed, 
since  labyrinthine  lesions  cause  symptoms  by  their  infiuence  on  the 
nerve- fibres,  tbe  confusion  seems  almost  inevitable,  unless  associated 
symptoms  poiot  definitely  to  a  given  seat  of  disease. 

Five  kinds  of  symptoms  may  result  from  disease  of  the  auditory 
Qenre  in  its  course  or  termination.  (1)  Loss  of  function  :  deafnesa. 
(2)  Increased  action :  auditory  hyperoBstbesia^  '*  hyi^eracusis/*  (S) 
Irritation  symptoms  in  the  auditory  function  of  the  nerve,  causing 

•  See  p*  4d. 
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bjeciiTB  •eDsations  of  souod :  '*  ttuniias  aurium/*  (4)  DlaturbaDce 
«f  eqaiJi^^riuni,  or  sensations  of  such  disturbancse,  due  to  derangement 
of  ibe  fibi^«  from  the  semicircular  canals,  (5)  Connected  with  tbe 
Uit  (but  too  rare  to  ment  more  than  a  passing  mention)  are  certain 
iQTohtnlttjy  morements  that  have  been  observed  in  cases  of  disease  of 
tb^oeme  within  the  ear.  Pendulum-like  oscillatiyna  of  the  head 
vert  pfe#eut  in  two  cases  recordet]  by  Moos.*  The  fonrlb  class  of 
ffjiaploiBa,  which  constitute  "  kbyriuthiue"  or  "auditory  vertigo" 
dci  be  ooudidered  more  conveniently  in  connection  with  other  formi 
oltertigOw  Here  only  the  derangements  of  the  auditory  funclian  of 
tiienorve  can  be  briefly  considore  1  iu  their  medical  reLitions.  For  a 
fuller  descriptioQ  of  the  symptoms  of  labvrin thine  affectiuus  the  reader 
iiifferred  to  Bpecial  works  on  Di^eai^^es  of  liie  Ear, 


IhnisisifED  Function;   Neetous  BEAFHCst. 


Cau8B8/ — Deafness  may  be  congenital,  aa  in  80  per  cent,  of  deaf 
motes;  in  the  remaining  20  per  cent,  it  is  the  result  of  disease 
tarljT  io  life.  The  mechanism  of  conc^enital  deafness  is  not  known, 
Inbentance  is  a  potent  cause,  especially  that  wLich  results  from  the 
Biifiage  of  relations  in  families  in  which  the  defect  erists ;  rarely 
iltamiamage  apart  from  tbe  defect  gives  rise  to  it.  As  an  instance 
<»(  inherit  an  oe,  one  fumily  in  the  TJuited  States  has  had  thirty-four 
mtm  iik  four  generations,  another  twenty-one  in  three.  This  coocii- 
tii^o,  bow«Ter,  does  not  come  within  the  subject  as  here  considered.! 
The  CAQses  of  "  nerve-deafness  "  may  be  thus  ennmerated, 

(1)  By  far  tbe  most  common  is  disease  of  the  labyrinth,  either 
hiodfsrio^  the  jtaasage  of  the  vibrations  to  the  structures  in  which 
llii  nerfe^fibres  end,  or  else  damaging  thoae  structures  and  the  nerve- 
<sdBig«  themselves.  Such  disease  may  be  primary  in  the  labyrinth, 
or  tnay  extend  to  it  from  the  middle  ear.  Our  knowledge  of  the 
fijaups  of  the  morbid  processes  is  liuiited  to  the  occurrence  of  acute 
taflaniliuition,  chronic  inQatnmation,  syphilitic  disease^  degenerative 
|irooCfiifit,  and  probably  haemorrhage.  From  these  various  tissue 
elimngeSi  fibrous  and  calcareous  formation  may  result.  Primary 
iiiOammat  ion  is  sometimes  bilateral,  and  tlius  causes  deafness  on  each 
»iJe;  it  may  result  from  inherited  syfihilis,  cold,  and  some  toittc 
bbod-stat^ 8.  It  occurs  also  in  purulent  meningitia  by  extension 
along  tht^  aqueduct  of  the  cochlea  and  along  the  auditory  nerve  itself, 
bf  its  subhtaiice  or  outer  layer.  In  such  ca«es  the  labyrinth,  oft<^ii  ou 
both  vidas,  contains  pus,  and  also  the  danisms  found  in  the  mem- 

•  *Ztltseh.  f.  Obrenhe'ilk./  xii,  p.  101. 

t  Far  •  •oinaiary  of  facta  see  VVurileti,  *  lirit.  ^ied..  rourn./  1887, 
%  Mocw,  *  Virchow*!  ArchJF,' Bd,  Ixix.  p,  313  (wrlth  ^utt)ps>);  see  «lia  McBnJe, 
•OlMKrw  H«.i.  JourTiai;  16S5.  p,  172. 
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branea  in  cerebro-spinal  meningitis  and  in  the  tnl>erciiTar  form.*  It 
is  probable  thai  the  membratie  of  the  labyriuth,  id  the  old,  uudergoe* 
degenerative  changes,  einoe  these  may  be  observed  in  the  tnembrana 
tympaui.  In  those  who  are  gouty,  symptoms  someiimes  suggest  that 
the  fibrous  tissues  of  the  inter tial  ear  may  be  the  seat  of  changes 
similar  to  those  met  witij  elsewhere  in  this  condition, 

Certaiti  drugs  cause  deafness  haying  the  characters  of  Ubjriuthine 
dt^arness,  aud  probably  so  because  congestion  of  the  internal  rar 
has  beeti  found  to  accompany  the  symptoms.  A  loud  Doise  has  be*-n 
known  to  cause  permanent  doaluess.  Lucae  suggests  that  the  mecha- 
maui  xniiy  be  a  hsemorrba^^e  iuto  the  labyrtuih,  since  he  has  found  an 
extrava&ition  in  the  middle  ear  from  tbis  causcf 

(2)  Much  less  common  than  disease  uithiu  the  internal  ear  toe 
lesions  of  the  nerve-tvnnk  in  the  internal  auditory  meatus  or  at  the 
base  of  the  brain.  The  nerve  suffers  chiefly  from  disease  comniencing 
outside  it»  especially  morbid  growths  or  meningitis,  of  syphilitic  or 
other  nature,  and  aneurisms.  Inflammation  readily  invades  it,  on  ac- 
^unt  of  the  slight  protection  afforded  by  its  sheath.  It  may  also  bo 
compressed  in  couseqm  nee  of  thickening  of  the  cranial  bones  narri»w. 
ing  the  meatus.  Disease  arising  in  the  n^rve  itself  is  rare  ;  tumours 
(neuromata),  interstitial  haamorrhage,  and  calcareous  nodules  haTe 
been  met  with.  Primary  in^ammatton  has  not  been  proved  to  occur, 
although  an  auditory  neuritis  analogous  to  optic  neuritis  has  been 
suspected  in  cases  of  cerebral  tumour.  In  cases  described  as  rheil^ 
matic  neuritis  an  affectiou  of  the  labyrinth  is  more  probable. 

Primary  degeneration  of  the  nerve  occurs  occasionally  in  locomotor 
ataxy  (Erb,  Wernicke).  A  case  is  mentioned  in  vol  i  in  which  the 
progressive  limitation  of  the  range  of  hearing  made  such  atrophv  ef 
the  auditory  nerve  highly  prohaMe,  but  this  morbid  process  has 
certainly  been  sometimes  assumed  to  exist  without  sufficient  grounds^ 
and  the  symptoms  of  simple  "  nervous  deafness  '*  io  tabes  are  no  proof 
of  a  primary  atrophy.  Such  degeneration  has  also  beeu  met  with  as 
an  isolated  cliange^  chiefly  iu  the  old^as  in  a  woman  eighty- nine  years 
of  age  in  which  this  atrophy  was  found  by  Lueae.  Concretions  of 
phosphate  of  lime  have  also  been  observed  in  the  substance  of  the 
nerve  (Moos),  Long-continued  disease  of  the  nerve,  in  consequence 
of  disease  of  the  middle  ear,  has  been  supposed  to  lead  to  atrophy, 
but  the  evidence  is  inconclusive, 

(3)  The  nuclei  within  the  pons  may  be  damaged  by  hflemorrLage, 
softening,  or  tumour,  but  seem  to  e^cajje  more  frequently  than  other 
Duclei. 

(4)  Deafness  is  ii**rnc times  produced  by  disease  above  the  nuclei. 
It  may  be  caused  (a)  by  disease  which  damages  the  superficial  layer 

■  S*-*  a  scric§  of  pftpe*i  hy  Steinbrng^c.  •  2^itflrlirift  f,  Ohwnh^'  4c.,  1886-7-6^ 
ftnd  Grftd^iiigo,  *  Atin.  dt*  Mnl.  de  FOr.,'  WjO. 

f  Ltiaie» '  Sabjeetiv.  Qebfirt-c-mpfiudutigen/  18^4, 
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qI  l&e  iegmentitni,  eocli  as  a  tumour  of  the  corpora  quadrigemiDa ;* 
{hj  by  di»caie  of  the  internal  capsule  ;  it  is  tlien  associated  with  bemi* 
tRwAhcaia  and  impairment  of  the  other  Bpe<!ial  senses ;  (c)  hj  disease 
til  the  cortex  in  the  upper  part  of  the  opposite  temporo-sphenoiJal 
iobl^or  the  white  substance  within  ilf 

(I)  Loss  of  heuxing  maj  be  of  functiooal  origin^     In  hysteria  it  Is 

commoti  aa  part  of  hemianse^thesia.      In  aneBnna  there  niaj  be  some 

-    *   *-     -    -,  which  maj  pass  away  when  the  general  heidth  is  im- 

iderabl©  loss  of  bloud  has  been  followed  bj  absolute 

lualogoua  perhaps  to  the  blindness  tbat  results  fiom  the 

J ;  after  death  no  morbid  condition  of  ear  or  nerre  has  been 

*  '  :  V  nt  defect,  having  the  characters  of  '*  nerre- 
:  enital,  aiid  may  occur  in  several  members 
of  a  ^unily  without  triiceable  cause.  Boiiie  defect  of  articulation 
mx%  aeeonipany  it,  and  occasionally  general  mental  backwardness. 
The  eondi lion  probably  depends  on  a  congenital  local  defect  of  the 
bmin,  and  may  be  regarded  as  allied  to  that  of  congenital  deaf-mutism, 
vldch  is  apparently  analogous  in  nature  bat  more  severe  in  degree. 

Bmrrova. — Deafness,  the  indication  of  lessened  function  of  the 
isditory  nerres,  is  due  to  so  many  morbid  states  of  the  ear,  that  alone 
•  T?  of  little  value  as  an  indication  of  an  affection  of  the  nerve.  For 
k  iali  descnptton  of  the  methods  of  examination  of  tbe  ear  the 
imiat  11  referred  to  special  works.l  Some  jjoinls  of  medical  import- 
aJMt  may  be  here  mt^ntioued*  When  the  deafness  is  due  to  obi>t ruc- 
tion of  Iho  meatus,  or  to  disease  of  the  middle  ear,  %,  e,  whenever  there 
I  impaired  conduction  of  vibrations  to  the  internal  ear,  and  no  disease 
the  labyrinth  itself,  there  is  deitfness  to  vibrations  that  reach  the 
r  through  the  air,  while  those  that  are  conducted  through  the  bonea 
skull  can  still  be  perceived,  A  vibrating  tuning-fork  held 
te  the  meatus  is  inaudible,  but  it  is  heard  at  once  if  placed  in 
pntact  with  the  bone  of  the  skulL  In  cases  of  elighter  deafness,  in 
tbe  tuning-fork  can  be  heard  through  the  air,  defect  of  con- 
can  be  demonstrated  in  another  way.  K'ormally,  as  the 
brationa  lessen,  they  can  be  heard  through  the  air  longer  thiin 
jough  the  bone  5  when  the  fork  in  contact  with  the  skull  cea.Hes  tu 
See  dwpt^f  on  **  Local i 81111011/' 

Dmintm  ia  tha  left  tnr,  witli  Irft-Miird  loss  of  t^iiBsition,  vmi  produced  by  n 
B?  of  the  right  hemUpUcre  in  a  cuae  recorded  by  Strtoipell,  'Near.  CeiUntlbl./ 
Sm  alto  Sharke/f  caie,  fig.  15,  p.  23.  In  a  m>m  of  teventy-tiiiie  left- 
AM  itAfneta,  aft^r  a  full,  wai  found  te  be  due  to  occhiaioti  of  the  right  pOft^rior 
%lriaB  artcrj,  with  loftening  of  the  region  odjuccnt  to  the  poiterior  limb  of  the 
imfa  of  SjWiiu,  the  ear  Wing  noritml  (Kaufrii^ann,  1880). 

t  An  exaroinatioii  of  the  eitcrnal  mentu*  i-hoiild,  of  course,  never  be  omitted,  and 
1  mmj,  in  p»winsr,  mention  the  vixy  ^wnt  suitability  of  tbe  opbthilmoicope  fcr  this 
mi|iOiii,  A  tbree-inch  lens  abould  be  held  over  the  speculum,  and  be  iHgbtly  tilted 
|»  901  r^d  of  tbe  reflection.  The  Ions  concentrates  the  light  on,  and  at  the  same 
Umm  m»g;Mm»  the  membranA  tyinpanu     A  light  vuleanlto  speculum  answers  ht*n. 
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be  hearfl,  the  sound  can  still  be  perceived  if  the  mstrument  is  Tield 
opiK>sile  the  eiterual  meatus  ("  Kiime'e  test  "),  This  is  becaoi^e  tbe 
receptive  mechanism  ia  Djore  sensitive  to  vibrations  that  reach  it 
through  the  tympanum  and  chain  of  bone  a  than  to  thoite  which  it 
receives  from  the  bone  directly.  If  the  tuaing-fork  cannot  be  heard 
longer  tbrougb  the  air  than  through  the  bone,  there  ia  impaired  con- 
duel  ion  through  the  meatus  or  middle  ear.* 

Sounds  conducted  through  the  bone  are  iutenaified  by  cIoBure  of  tbe 
externul  meatus,  Thia  is  due  to  the  circumstances  that  vibrutioni 
escape  by  the  open  meatusf  (Mach),  and  that  the  closure  of  tbe 
meatus  intensifiea  the  vibration  by  converting  the  cavitj  into  a 
lesonant  chamber  (Locae).  The  intensification  shows  that  bearing 
through  the  bone  is  normal,  i*  e.  that  the  labyriuth  is  sensitive.  Bui 
it  is  a  leas  convenient  test  than  simple  contact^  because  unobser?ant 
persons  often  fail  to  recognise  the  increase.  If  there  is  some  deafness 
to  aounds  through  the  air,  and  yet  the  taning'-fork  ia  heard  longer 
through  the  air  than  through  the  bone,  i.  «.  the  bearing  tbrough  air 
and  bone  have  their  narm&l  relation,  the  deafness  is  due  to  the  nerve 
or  labyrinth. 

Nerve- ileafnei*  is  usually  greatest  for  aounds  of  high  piteh  and 
short  duration.  A  valuable  instrument  for  testing  the  audibility  of 
high-pitched  sounds  is  Gal  ton's  whistle,  tbe  notes  of  which  reaeh  the 
limitation  of  hearing  and  extend  beyond  it.^  Deafness  to  aU  ita 
sounds  is  unquestionably  pathological,  and  inability  to  hear  the 
higher  notes  on  one  side  only  has  the  aame  signilirante. 

The  high-pitched  short  sound  of  a  watch  furnishes  a  test  of  consi- 
derable value  and  delicacy  for  the  ability  to  hear  through  the  bone, 
but  caution  is  needed  in  drawing  inferences  from  the  results  obtained. 
The  best  method  of  using  it  in  to  close  the  meatus  by  pressing  back  the 
imti tragus,  and  fir^t  tit  hold  the  watch  near  but  not  in  contact  with 
the  root  of  the  zygoma,  and  then  to  preas  it  firudy  against  the  bone* 
The  observation  may  be  repeattd  against  the  mastoid  process*  If  the 
watch  ia  heard  better  in  contact  than  when  not  in  contjict,  the  func- 
tion of  the  labyrinth  is  not  impaired.  If  it  is  not  heard  better  in 
contact,  furiher  ob&crvatit>ns  may  be  made  with  the  tuning-fork.  If 
the  watch  is  heard  through  the  b*»ne,  it  1*5  not  likely  that  the  tuning- 
fork  will  rcveal  impairment  If  the  Bound  ia  heard  through  the  bone 
but  not  BO  loudly  as  normal,  we  cannot  infer  disease  of  the  labyrinth 

•  Tbere  is  rvai^oti  to  btlieve  tliat  Bome  of  the  vil*rjitions  reacU  the  labif  rinth  from 
th«  hone  through  the  tympauum;  but  that  vihmdoiii  may  paM  to  the  Ubyrintli 
directly,  secmi  proved  by  the  fact  (oU»ervtcl  by  l*iieae)  thnt  when  the  membrane  aud 
hooe^  of  the  tjniipanum  mre  coiigeiiitully  ab&cnt,  Boundd  cau  stilt  be  beard  through 
the  bone. 

f  ir  ft  stetlmdcopo  or  otoscope  11  appHvd  to  011  e  meatus^  eoundi  tMitenng  the  other 
ear  con  he  di«tiiictly  heard ;  tbe  old  adage^  *'isi  mt  one  «jir  and  out  at  tlie  other,*' 
bavmg  thus  a  basU  of  literal  truth* 

{  A  cat  fftarta  up  when  a  note  ia  (prettuuiahly)  nunded  wbieb  ia  quita  Inauty*^^ 
to  uiaa> 
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BTfc,  Wcaitse  simi^le  ancbylosia  of  the  stapes  will  redaoe  bone 

QctioDt  mlthougb  no  diseaae  of  the  middle  ear  will  extiugiii6li  it 

note  on  l&st  page)*     But  during  the  degenerative  [period  of  life, 

fifty  or  Bixij  years  of  age,  it  ig  very  common  for  tlie  watch  not 

ht  htlT'^  through  the  bone,  altbough  there  ia  no  other  eyldenco  of 

fanction.     The  loss  ap|>arently  depends  on  the  labyrinthine 

incidental  to  age  alrt^aUy  mentioned.     During  tbe  first  Lalf 

him  H  it  rare  to  fiud  bone-deatness,  except  as  a  pathological  cotidi- 

in*  ftnd  this  is  true  at  any  age  if  the  defect  exists  on  one  side  only, 

after  middle  life  a  bilateral  loss  is  of  si«;^nificance  if  associated 

deafness  to  Gultou^s  whistle  through  the  air. 

The  state  of  hearing  through  the  bone  is  of  8p^?cial  importance  to 

the  physician,  because  it  indicates  the  functional  stale  of  the  internal 

«ftr  and  nerve,  and  eliminates  tbe  morbid  states  of  the  conducting 

the  meatus  and  tympanio  cavitj.     It  is  assumed  that  the  vibra- 

pats  from  the  bone  directly  to  the  labyrinth  (see  note  on  pre* 

^ng  page). 

Another  indication  of  impaired  function  of  the  nerve  is  an  altered 
diclriciU  reaction,  first  ascertained  by  Brenner,  and  since  studied  by 
Erb»  Gn^enigo,  and  others.     But  this  is  little  employed  in  diagoosis. 
The  attempt  to  obtain  it  often  causes  vertigo ;  a  current  of  mode- 
lite  strength  (10 — IS  milliauiperes)  gives  a  reaction  only  in  a  small 
|ieroentage  of  normal  individuals,  and  the  order  of  response  is  vari- 
ilble;  moreover  an  alteration  occurs  in  morbid  slates  of  tbemidvlle  ear 
uwell  as  in  affections  of  the  nerve,  and  in  the  latter  is  sometimes 
absent 
We  haye  no  means  of  distinguishing  between  disease  of  tbe  labyrinth 
except   by  the  as8«>ciated    symptoms.     In  each   case   the 
is  the  same,  and  is  often  associated  with  svmptoms  of  irnta- 
— snbjeetive  sounds.     If  the  facial  nerve  is  f paralysed,  and  there 
disease  of  the  middle  ear  or  bone,  we  mny  feel  sure  that  the 
are  affected  at  the  base  of  tbe  l^rain  or  in  the  internal  meatus,* 
A  basal  affection  is  also  probMhIe  if  any  other  nerve  near  the  audi- 
tory (i^s  Ibe  sixth)  suffers  with  it.     In  some  instances  the  auditory 
nervo  is  damaged  without  the  facial  at  the  base  of  the  brain  beraase 
resisting  power  of  the  portto  moili^  is  less  than  that  of  the  portio 
Tbid  is  especially  the  case  in  meningitis,  in  which  the  facial 
e  has   been  found  but  little  damaged,  while  the  auditory  wus 
Wtened  and  infiltrated  with  the  products  of  iufiammaiion  and  with 
[      extrsymsated  blood  (Gradenigo). 


nervo 
^llierf 

^fterve 
l^lofteD 


*  lf«  witK  tills  eofnbin)ition  of  sjmptoint,  there  ti  mlio  dUea«e  of  tlie  mMdIe  e^r, 
pffoh^ble  tbftt  the  facial  nerve  htuI  the  bibirriiith  are  nffected  Iiy  exton-mn  of 
ff9iD  the  tytzipanum,  but  ihia  liifrgnoM^  is  nut  certain,  &s  n  case  recorded  bjr 
ScikWSirtas  ihowi.  In  ipite  of  dUease  of  ibe  middle  ear,  the  tlenftiesi  and  fjicml 
p$t^dB  were  found  to  depend  on  a  tyberctilar  tumtnir  springing^  from  the  dura 
BHiSer*  iind  eomprpiLiiug  the  trtuikt  of  the  facial  and  auditory  nerva  ('  Beitrlge  tog 
f^lk  dot  Ohroi/  1870). 
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Tbe  symptoms  of  disease  of  the  auditory  nuclei  in  tbe  medulla  i 
still  little  known.  In  seTeral  recorded  cases,  disease  of  the  nuclei  an 
one  side  has  caused  deafness  in  the  ear  on  the  same  side.  But  we  do 
not  know  whether  this  relation  is  invariable,  whether  unilateral  dis- 
ease always  causes  deafness  on  tbe  same  side,  or  whether  the  connec- 
tion of  nucleus  and  ear  is  in  part  crossed.*  Moreover,  eitenaivt* 
damage  to  the  nuclei  has  been  found  when  no  deafness  was  noted. 
Nuclear  disease  may  be  suspected  if  deaf  ties  s  comes  on  suddenly. 
together  with  other  symptoms  of  a  lesion  of  the  pons  or  niedulU, 
especially  with  weakness  of  the  limbs  on  the  opposite  side.  Sudden 
deafness,  alonoi  is  of  no  localising  signiBcance,  because  either  tbe 
trunk  of  the  nerve  or  the  labyrinth  may  be  tbe  seat  of  sudden  hssmor* 
rhage.  Deafness  of  gradual  onset,  in  association  with  bulbar  sym- 
ptoms, is  also  of  little  significance  as  regards  disease  of  the  nucleus, 
since  it  is  more  frequently  due  to  pressure  on  the  nerve.  Deafness^ 
with  hemiaaaesthesia  or  hemiplegia  on  the  same  side,  is  probablj  due 
to  disease  of  tbe  cerebrul  liemisphere< 

Bilateral  deafness  may  be  due  to  various  causes  ;^(1)  Symmetrical 
disease  of  tbe  labyrinth,  which  is  common;  acute  inflammation  is 
sometimea,  and  chronic  degeneration  is  often,  bilateral.  Double  otitis 
interna  has  sometimes  been  mistaken  for  meningitis^  especially  in  the 
young,  in  whom  it  is  attended  with  fever,  and  sometimes  with  general 
cerebral  symptoms  and  even  convulsion.  It  may  cause  unsteadiness 
of  movenient,  but  this  is  usually  transient  from  bilnteral  disease.  (2) 
Symmetrical  lesions  of  the  two  auditory  nerves,  which  are  Tery  rare. 
(3)  Possibly  disease  of  the  medulla,  (4)  A  tumour  iu  the  coi-pora 
quadrigemina,  damaging  the  crnatoe  of  the  crura  cerebri.  (5) 
SymniL'trical  disease  of  each  tenipt>ro-8]ihenoidal  lobe;  syphilitic 
gunimata  caused  'this  effect  in  a  case  recorded  by  Wernicke  and 
Friedlander. 

Tbe  patbological  changes  in  disease  of  the  labyrinth  are  outside  on 
province.  Those  of  disease  of  Ihe  nerve-trunk  are  multiform  and" 
variable,  dei^etiding  on  tbe  nature  of  tbe  primaiy  lesion.  Evidence  of 
inflammation,  differing  in  extent  and  degree,  is  present  in  acute 
mening^itis,  and  at  a  later  stage,  or  in  chronic  processes,  degeneration 
of  the  fibres  is  fouud.  It  deserves  nnte^  however,  that  when  these 
have  bfoii  destroyed  for  inuny  years  {e.g,  by  meningitis)  the  cellt  of 
the  auditory  nuelei  have  been  tound  normal  f 

Teeatment.— For  a  description  of  the  little  that  can  be  done  in  the 
treatment  of  disease  of  tbe  labyrinth  tbe  reader  is  referred  to  special 
treatises.     The  treatment  of  disease  of  the  nerve^runk  or  centres  is 

■  See  a  curioni  ea^^e  of  tumour  of  the  right  cereleUur  amy gdaU  (Wolf,  "Arcliiv 
f.  Ohrenlieilk./  Bil.  xvi,  p.  157)  wbkh  compressed  the  right  auditory  region,  and  it 
«aid  to  haro  cuuscd  dealtiess  of  thf^  left  enr  atid  left  facial  paralysis.  The  latter, 
however,  might  huve  beea  due  to  a  tumour  thai  eiinted  in  the  Bacemling  parietal 
convolution. 

t  Scbultie,  •  Virchow'i  Archiv/  Bd.  txix,  1800. 


for  the  moet  part  that  of  tbe  morbid  process,  and  must  be  conducted 
cm  Ihe  Mkioe  principleB  as  that  of  similar  lesions  in  the  other  cranial 
O<rf0>.  In  cases  of  acnte  deafnessi  counter-irntatioa,  aa  bj  blisters, 
is  often  of  great  serricep  and  even  in  chronic  cases  may  do  some  good. 
Xht  audiiorj  nerre  may  be  stimulated  by  electricity,  but  the  results 
tallied  hj  most  of  those  who  have  employed  thiB  method  haT&  been 
iljg^ht  Aod  disappointing. 


AtrnrTORY  HxpEfi^STHEaiA* 


Bie  t«mi  IB  applied  to  an  increased  or  perverted  action  of  the  aodi- 

or  centres.     While  deafoesa  is  much  more  frequently  due 

^  dinofttrTi  of  the  ear  than  to  morbid  states  of  the  nerTe,  the  opposite 

traa  of  hyperestbesia,  which  ia  commonly  due  to  altered  iierre- 

etion. 

(1)   True  hyper mMiheMia^  increased  keenness  of  hearing,  "  byperacu- 

18  a  rare  morbid  state  in  which  souoda  are  beard  with  undue 

klotidoeas*  and  even  such  as  are  inaudible  to  other  persons  are  dis- 

I  linctiy  perceived.     It  occurs  chiefly  in  hysteria,  usually  in  assooiatioo 

rfith  augmented  acuteness  of  other  senses,  and  is  probably,  in  suuh 

[tttM.  of  eeDtral  origin.     It  has  also  been  observed  at  the  ouset  ot 

icute  cerebral  and  general  diseases,  and  rndty  co-exist  with  tiimitus  as 

I  consequence  of  the  same  cause.     The  changes  that  j^ive   rise  to 

•  ipontaneous  sounds  may  increase  the  inteusity  of  those  tbatare  beard, 

li«  cutaneous  hypenesthesia  occurs  in  uenralgia  and  superficial  tabetic 

I  pin.     The  hyperacusia  maybe  very  marked  for  the  high  notes  of 

l0alton*s  whistle. 

From  true  hypereesthesia  we  most  distinguish  certain  forma  of 

|kTp<*nicnsis  due  to  disorder  of  the  conducting  mechatiism.     In  para- 

'  lysis  of  the  stapedius  muscle,  from  disease  of  the  facial  nerve,  low 

not»*B  may  be  heard  with  undue  loudness. 

^^  (2J  Auditory    Bysmsthesia^    **  Bysacusis/* — Sounds,   although   not 

^Beard  with  undue  loudness,  cause  discomfort,     Tbis  is  common  121 

^ftvBbral  affections,  functional  and  organic,  during  attacks  of  head^ 

^Tche^  in  many  cases  of  meoingitis,  &c.     The  pain  in  the  head  seems 

to  be  intensified  by  the  noise.     There  la  no  evidence  that  irritation 

of  the  auditory  fibres  ever  produces  pain  directly.     Politzer  has  indeed 

recorded  a  case  of  labyrinthine  disease  in  wbich  chords  played  on  an 

harmonium  caused  a  distinct  sensation  of  pain,  while  single  notes  did 

not ;  but  the  case  stands  alone,  and  it  is  probable  tbat  the  pain  was 

B      produced  in  some  indirect  man n en 

WK  The  treatment  of  these  forms  of  auditory  over-action  is  tbat  of  the 
^^norbid  state  ^ilb  which  they  are  connected,  and  the  nature  of  this  is 
usually  obvious.  If  direci  treatment  is  needed,  full  doses  of  bromide 
ium  have  most  influence  in  diminishing  the  morbid  excita- 
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Ibbitation  or  the  Auditoby  Nkbvb  ;  Tinkitub  Aucidm. 

Sul'jective  aouuds  are  of  rarieil  character  and  still  more  varied 
origin.    The/  constitute  a  commoE  ailuieut,  and  otie  that  is  often  mosl 
distressing  and  intractable,  which  digturbs  the  whole  nerroiis  sjetem, 
atid  thus  tends  to  become  worse.     Its  frequeocj  is  not  surprising. 
When  we  consider,  on  the  oue  hand,  how  exquisitelj  sensitive  the  organ 
of  hearing  is,  how  slight  a  vibration  will  affect  it,  and,  on  the  other 
baud,  the  facts  that  around,  and  eveu  within  it,  blood  is  in  constant 
and  muscle  in  frequent  motion,  and  that  all  parts  of  it  are  liable  to 
disease  of  various  nature,  the  naarv^-l  is  rather  that  silence  is  habitua 
It  lias  iudeed  been  thought,  with  reason,  that  the  apparent  silence  14 
due  to  cerebral  inattention,  and  not  to  peripheral  inactiFitf.    In  i 
quiet  room,  continuous  anJitorj  sensations  mav  he  noticed,  of  whic 
we  are  normally  unaware,  just  as  in  the  dark  the  field  of  virion  may 
be  found  full  of  moviug  poials  of  light,  or  sensations  ma/  be  per- 
ceived f lom  any  part  of  the  body. 

Almost  any  morbid  jirocesB  in  any  part  of  the  ear  may  cause  suh- 
jective  sounds  ;  they  may  result  also  from  Bound-producing  processei 
in  and  about  a  normal  ear,  as  well  as  frotu  irritation  of  the  auditory 
nerve  and  centres  within  the  skull.  But  of  all  the  c^iuses,  changes  ia 
the  labyrinth  are  by  far  the  most  common  ;  evidence  of  "  ncrvo- deaf- 
ness," mostly  doe  lo  changes  in  the  iulernal  ear,  are  distinct  in  four 
fifths  of  the  cases  which  come  under  the  phveieian's  notice.  The 
experience  of  aural  surgeons  seem  a  to  furnish  a  large  proportion  of 
cases  of  disease  of  the  middle  ear,  but  for  this  there  may  be  special 
reasons.  In  a  few  cases  the  sym|*toms  suggest  that  the  morbid  pro* 
cess  is  wholly  in  the  auditory  ct-utres,  the  nucleus  of  the  nerxe  or 
COT  tit  al  structures. 

The  chit'f  prediKposing  csiuses  are — (1)  those  that  lead  to  labyrin- 
thine disease,  among  which  gout  is  esf^fcciallj  frequent;  and  (2)  a 
neurotic  disposition,  which  probably  acta  by  rendering  the  oerve^^H 
elements  prono  to  generate  impvlses  whon  diseased,  and  by  dieposing^B 
the  centres  to  intensify  these  impulses,  and  even  to  produce  them  in 
some  cases  of  central  origin.  Many  sufferers  have  been  liable  to 
neuralgia  (with  which  tinnitus  presents  analogies),  to  periodical 
headaches,  to  typical  migraine,  or  to  cephalic  sensations  of  various 
character.  The  symptom  is  Yery  mre  in  the  young ;  in  most  sufferers 
it  begins  after  middle  life,  and  it  is  common  in  the  old.  fl| 

Th^'  more  direct  causes  may  be  thus  enumerated  : — (1)  Tbe  blood-^^ 
cnrrents  within  and  near  the  ear,  which  normally  give  rise  to  no  sound, 
mav  be  bo  chaoged  that  they  cease  to  be  noiaeh^ss.  In  anmmia, 
vibrations  occur  in  the  blood  with  undue  readiness,  and  a  pulsating 
murmur  may  be  heard,  probably  produced  in  the  carotid  artery.  A 
similar  murmur  m^iy  also  arise  in  an  intra-cranial  aneurism.  Vaso- 
motor paralysis  of  the  labyriothine  vessels  has  probably  been  the 
«ause  of  a  subjective  sound  observed  in  a  rase  of  disease  oF  the  cervical 
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CD  the  ▼ertebral  Skxterj  along  whii  li  tbe  sympathetic 
A  similar  met'baniain  mtLj  have  been  eff</ctive  in  another 
mm  in  which  there  was  enlargement  of  the  gkniis  of  the  neck  aij* 
JMOCixi  to  the  sympathetic ;  the  noise  ceased  when  the  glands  became 
aialL^  Perhaps  dilatation  of  the  small  arteries  within  the  ear  majr 
give  n«e  to  a  similar  sonndp  and  if  titHiiius  is  ever,  as  is  asserted,  of 
liAti  or  gin,  it  may  be  tbus  produced.  Pulsating  sounds  are,  as  a  rule, 
iifcsted  t>r  ltfS8ent.4  by  comprt^ssion  of  the  carotid  artery  in  the  neck* 

(8)  Tinnitus  may  attend  every  form  of  ear  disease — accumulation  of 
•smnMii  or  growths  in  the  external  meatus;  iBflamniatioti  of  the  mid  die 
fir,  catarrhal,  plastic,  or  suppurative  ;  *jpasnjodio  contractions  of  the 
tfsifNUlk  muBcles,  and  various  morbid  states  of  the  labyriiith.  The 
(kTiiritd  mechanism  by  which  the  sounds  are  produced  is  a  matter  of 
(oojecture  ;  vascular  congestion,  increased  labyrinthine  pressure*  aod 
irritation  of  the  nerre-endings  or  the  strui  tures  connected  with  them, 
have  all  been  assumed,  and  may  all  be  operative  in  different  cases 

(8)  Organic  changes  that  uritate  the  fibres  of  theaudit<«ry  nerve  or 
its  centres  may  cause  subjective  sensations  of  sounds  and  these  may 
therefore  be  present  as  a  ay  ntptom  of  any  of  the  morbid  states  already 
naotiofldd  as  affecting  these  parts,  aad  producing  loss  of  hearing, 
ligttumtion,  ooncretions,  &c. 

(i)  Lasting  tinnitus  sometimes  follows  a  fall  in  which  the  head 
11  struck.  In  some  caries  there  are  signs  of  labyrinthine  deafness ; 
oeessioiially  there  is  hypenieusis  and  no  deafness. 

(^>  Intense  stimulation  of  the  auditory  nerve,  as  by  a  loud  railway 
wbialle,  has  been  known  to  set  up  a  lasthrg  subjective  sound,  but  by 
whki  mechanism  ifl  unknown.  Habitual  exposure  to  sounds  may 
aate  tiomtue,  usually  slight  in  degree;  inusirians,  piano  tuners, 
imitbs,  &c.,  are  said  to  suffer  occasionally  in  this  way. 

{$}  Subjective  sounds  are  certainly  sometimes  due  to  a  functional 
disturbance  of  tbe  auditory  centres,  and  probably  have  this  origin  in 
eases  in  which  we  cannot  feel  sure  of  the  fact  In  migraine,  parox- 
sounds  sometimes  occur,  although  iWy  are  a  rare  symptom, 
Baeh  sounds  are  more  common  as  tbe  aura  of  an  epileptic  seizure  ;  it 
is  probable  that  they  are  due  to  disturbance  in  the  cortical  auditory 
centre,  since  organic  disease  in  this  position  may  cause  such  a  sound 
AA  the  wamiug  of  a  convulsion, f  Thtxt  continuous  tinnitus  some* 
times  results  from  central  functional  di^^turbance  is  suggested  by 
the  eLaborate  character  of  the  sounds.  In  various  conditions  of 
nenrcmi  exhaustion  and  excitability,  tinnitus  may  arise  without  im< 
jmrment  of  hearing.  Of  the  pathology  of  these  cases  nothing  ia 
certwily  known,  but  it  is  piobalile  that  they  are  due  to  detective 
utrition  of  tbe  nerve-elements,  central  or  peripberaL 

It  must  be  remembered  that  tinnitus  is  perceived  in  consequence 
of  the  activity  ot  the  cortical  nerve- eel  la,  and  that  in  labyrinthine 

*  TlMt  two  cnset  are  recorded  by  Brandeii,  *  Zeittch.  t  Obrenhdlk./  zi,  1882,  p.  294^ 
f  8*c  p.  £4;  ftlso  *'  Local i»atio?t/' 
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disease  there  must  be  an  intennediate  eit^itation  of  the  auditorf 
nuclei*  The  susceptibilitv  of  the  nerve-cells  will  be  increased  b/ 
whatever  impairs  the  general  nutrition  of  the  nerrous  sjatem*  and 
hence  the  effect  of  ilLhealth,  mentitl  disturbance,  and  tha  like,  io 
making  the  sounds  louder,  can  be  understood.  Moreover,  the  6j*m- 
ptoma  of  many  cases  suggest  that,  even  when  tinoitoa  is  ultimatelj 
duo  to  changes  in  tbe  ear,  it  may  be  increased,  maintained,  and 
modified  in  chara-cter  by  derangement  of  the  function  of  tbe  auditory 
centres,  Tbeir  continuous  actiyity  must  entail  secondary  changes  in 
their  nutxition  and  function,  which  may  well  proceed  to  independent 
co-operation,  especially  in  those  pre^lisposed  to  disturbance  of  the 
nervous  system.  On  this  hypothesis  maoy  lacts,  otherwise  abaci 
become  clear* 

Stkptoh8« — The  sounda  may  be  referred  to  one  or  both  ears,  or  to 
the  head,  either  behind  or  above  the  ear,  the  occiput  or  the  vertex. 
This  is  sometimes  called  '*  tinnitus  capitis,"  The  sounds  are  extremely 
various  in  character  and  intensity.  Slight  sounds  mny  be  low-pitched, 
a  low  rumble  like  a  distant  waggon,  or  a  faint  murmur  such  aa  may 
be  heard  when  a  shell  is  bold  up  to  the  ear.  Louder  sounds  are 
mrely  low  in  tone.  They  may  be  humming,  hissing,  rushing,  or 
roaring  noises,  A  common  simile  is  that  of  an  engine  or  threshing 
machine,  or  the  hissing  of  a  kettle  or  a  gas  jet,  while  still  louder 
noises  are  compared  to  that  of  a  steam-engine  close  at  hand,  or  a 
waterfall,  or  to  a  room  full  of  machinery  in  motion.  Others  again^^ 
less  common,  are  like  tbe  sound  of  a  bell,  or  of  many  bells  janglin^^f 
at  a  distance,  while  still  more  elaborate  arnsattons  may  resemble 
music  or  voices.  Definite  words  are  seldom  heard^  except  in  casea  a£ 
insanity  or  epilepsy. 

It  is  common  for  sounds  to  vary  at  different  times*  In  a  case  ol 
bilateral  nerve-deafness,  a  continuous  loud  rusbing  sound,  referred 
to  the  head,  would  sometimes  stop  for  a  few  minutes,  and  begin 
again  as  a  whistle,  to  pass  presently  into  its  usual  form.  With  ihe 
fame  conditio n,  another  patient  described  four  sounds,  hissing, 
whistling,  &c«,  whit-h  were  sometimes  auccessive  and  sometimes 
seemed  all  to  be  heard  at  once. 

An  important  difference  in  the  more  simple  sounds  is  their  con«^| 
linuity.  Some  are  rhythmical,  and  then  are  usually  synchronoui ^^ 
with  the  pulse  ■  others  are  continuous  and  unvarying.  The  signifi- 
i  ance  of  tbe  synchronism  is  that  the  sound  is  due,  directly  or  indirectly,  I 
to  the  influence  of  arterial  pulsation,  but  its  ultimate  cause  may  be  I 
either  an  increase  of  this  pulsation  or  an  iijcreased  sensitiveness  of  I 
the  nerve-structures.  Hence  the  sound  is  intermitting,  not  only  in  « 
aneurism,  but  in  ansemia,  and  also  in  many  diseases  of  the  middle  { 
ear,  and  in  some  labyrinthine  affections,  and  even  occasionally  in 
morbid  states  of  the  centre,*  Sounds  of  central  origin  are  generally 
•  That  iutermlttent  uiimfle  ma>  be  of  ceatriJ  origin  U  certain,  from  tbe  faet«  of 
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cooiiuQoua ;  but  coniionouB  sounds  are  also  often  due  to  etir  disease, 

UbjriDthiae  or  tTmpanic,  aod  eren  to  aecunmlations  of  wax  in  the 

tttaiiiA.     In  ono  case  of  eliglit  bilateral  Libyriiitbine  deafoess,  a  con- 

tiftOOtti  sound*  referred  to  tbe  Tertex  (sometimes  like  diBtaot  bells) 

iM  •ecomp^niedp  when  tbe  patient  was  tired,  bj  a  pulgating  sound 

in  ooa  ear.     In  another,  of  similar  cliaracter,  the  eound,  also  referred 

0  bead,  was  sometimes  a  continuous  biss,  sometimes  a  pulsating 

Thus  this  feature  of  tirmitus  affords  little  bel|)  in  tbe  dia- 

1,'DOiii  of  its  cause.     Elaborate  sounda  are  generally  of  central  origin, 

i  bdjp  for  twenty  yeaj*s,  b»s  beard  tbe  Bound  of  music ;  do  actual 

mot  CA&  ever  be  distingui&bedp  but  sbe  states  tbat  were  it  not  for  its 

fKjrsistence  tbe  sound  would  be  pleasant :  no  affection  of  tbe  ear  can 

be  diacoTer^.     Auditory  balluci nations  of  tbe  insane,  although  of 

eerebral  origin,  are  sometimes  determined  by  tbe  presence  of  ordinary 

tnmtnap  wbicb  existed  before  tbe  onset  of  tbe  ballueinations.     Tbe 

Kntods  tbat  are  beard  in  epilepsy  may  be  simple  or  elabomte,  or  botb. 

Thus,  before  severe  and  dutiiig  minor  attack s»  one  patieut  beard  a 

mm  like  tbe  sea  waves  breaking,  and  with  this  a  distinct  sound  of 

thd  voices  of  friends ;  as  the  attack  was  p»assiDg  off  she  always  seemed 

tdhetr  her  husband  telling  ber  not  to  be  alarmed,  even  when  he  was 

Ml  |urefi»ent.     The  aura  of  tinnitus  may  also  be  aecoittpanied  by  com- 

ykiB  word-deafness,  a  complex  condition  combining  iiibibition  and 

diictarge  (see  "  Epilepsy  "). 

Allbe  bagianingof  tbe  affection,  the  sound,  especially  if  slight  and 

of  a  familiar  character,  may  be  thought  to  have  an  actual  objectiTe 

r-dtigin.    This  is  especially  tbe  case  wbeo  tbe  sound  is  elaborate.     One 

eat  sent  a  message  to  his  next   door  neighbour,  asking  tbat  a 

aight  be  moved,  tbe  loud  striking  of  which  annoyed  bim ;  be 

idea  that  the  sound  was  subjective  until  informed  tbat  there 

a  striking  clock  in  his  neighbour's  bouse.     In  most  cases, 

fcr,  the  real  nature  of  tbe  sound  is  quickly  recognised.     The 

is  usually  referred  by  tbe  patient  to  the  earj  when  it  seems 

»ta  tbe  bead  generally,  the  difference  depends  in  part  on  the 

iDeit  of  tbe  sound  and  partly  on  its  bilatoml  character,  on  ita 

iirce,  and  also  on  conditions  we  do  not  yet  underiitand-     The  infiu- 

\  of  intensity  was  shown  by  one  patient  who  said  tbat  the  sound, 

fc  rule,  seemed  to  be  in  tbe  ears,  but  when  it  became  more  intense 

i  seemed  to  be  witbin  tbe  skull.     The  effect  of  the  bilateral  character 

the  sound  on  its  apparent  seat  agrees  with  the  fact  that,  under 

circumstances,  a  sound  conveyed  simultaneously  to  both  ears 

r  a  double  tube  is  referred  to  some  region  in  tbe  middle  line  of   the 

ail,  tbe  precise  locality  varying  in  different  per^ions.     But  sounds 

sre  Dot  seldom  referred  to  the  head  when  tbere  is  norve-deafness  on 

I  hsvd  eUe where  recorded  •  €«««  ia  wkich  part  of  tlie  fttirs  was  ma  inier- 
'f  hiaang,  evideoUy  ijncbroiiaai  with  tbe  puke,  »ad  lucc^eded  by  two  bright 
liicb  ft^raied  to  approach  the  pa  tie  at  bj  jerk*,  of  tho  tame  rhythm  m  ihe 
J  eoiiiidi  (*  Epilepsy,  &o.,*  p.  67). 
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oue  aide  oiiTj»  sometimes  to  some  part  of  tLe  hinder  ball  of  the  ■ 
on  that  side,  rarely  to  the  vertui. 

Why  souBdu  should  ever  be  referred  to  the  hea4  maj  seem  a  dif- 
fiiMilt  problem,  since  in  all  norm al  stirauhition  of  the  auditorj  nerve 
the  LtjiiiBG  of  this  is  referred  to  au  extemaJ  source.  The  solution  of 
the  difficulty  is  perhaps  to  bo  found  iu  two  fiu-ts,  (1)  Yibratioiii 
that  reach  the  labjrintli  by  the  bones  of  the  skull  are  referred  to 
the  bone  j  this  agrees  with  the  fact  (see  p<  264)  that  the  ribratioDs 
reach  the  labyrinth  directly,  and  must  influence  the  nerve-endinga  in 
a  special  nmnner^  difltering  from  that  produced  by  vibrations  that  pass 
through  the  chain  of  bones  in  the  middle  ear.  It  is  easy  to  under- 
stand that,  ill  labyrinthine  disease,  the  irregular  irritation  of  the 
nerve -endings  should  correspond  to  the  former  rather  than  to  the 
latter  form  of  excitation,  and  that  a  simitar  irregular  excitation 
should  occur  in  the  I'ells  of  the  cerebral  stinictures  in  some  cases  of 
tinnitus  produced  iu  tbem.  (2)  Many  of  the  sounds  conducted 
through  the  middle  ear  are  elaborate  in  character,  and  when  such 
ftubjeetive  sounds  occur  they  are  usually  referred  to  a  source  external 
to  the  body,  even  though  they  are  due  to  central  disturbance. 

The  souuda  may  vary  from  time  to  time  in  their  intensity.  Such 
variations  may  be  distinctly  dependent  ou  the  general  health  of  the 
p.itient ;  the  soundb  mny  lessen  or  even  cease  duriug  good  health,  and 
may  increase  when  nervous  tone  or  general  strength  is  lowered. 
Occasioually  tinnitus  is  slight  or  absent  at  certain  periods  of  the 
day,  or  absent  on  one  day  and  loud  on  another,  without  any  obvioua 
cause  for  the  variation.  It  may  be  at  tirst  paroxysmal,  afterwards  con- 
tinuous, A  sudden  incn-ase  is  occasionally  met  with,  and  in  some 
cases  attacks  of  labyrinthine  vertigo  are  heralded  by  increasing  in  ten- 
sity of  sound,  compared  even  to  the  whistle  of  a  swiftly  passing  train. 

The  effect  of  eitemal  noises  may  be  to  increase  or  lessen  the  sub* 
jective  sound.  Either  coudition  may  be  met  with  in  labyrinthine 
disease.  In  one  such  case  the  tinnitus  always  ceased  with  still- 
ness and  was  excited  by  sounds  ;  the  singing  iu  church  (the  patient 
was  a  clergyman)  caused  distressing  noises.  But  it  is  more  common 
for  considerable  sounds  to  make  slight  tinnitus  inaudible  which  is 
always  perceived  when  there  is  no  noise^  and  hence  many  patients 
suffer  much  at  night.  Sounds  may  not  only  prevent  the  tinnitus 
beinsJT  noticed  ;  they  may  actually  arrest  it.  In  one  patient  in  whom 
the  tinnitus  proljabl j  had  its  source  in  the  auditory  nucleus,  it  was  at 
once  stopped  if  she  sounded  even  a  soft  musical  note  with  her  own 
voice.  The  tinnitus  came  on  every  evening,  and  IflrSted  twelve  hours ;  it 
was  a  continuous  loud  rushing  noise,  referred  to  the  head  between  the 
ear  and  occiput,  with  no  trace  of  deafness,  but  with  other  indications 
of  ceutral  disturhance,  e.  i^.  attacks  of  numbness  in  the  night  in  one 
tliigh.  In  rare  instances,  loud  noises  increase  the  sound  and  alight 
ones  lessen  it,  as  in  a  case  of  bilateral  tinnitus  with  impaired  nerve- 
hearing  on  one  side  only. 


I 


( 


I 


AUDITORY   NERVB* 


273 


Tha  state  of  Kearing  present;?  four  conditions  in  tliese  caset,     (1) 

A9  we  hmre  seen,  nerre-deafneBa  is  common  on  on€  or  both  sides.     It 

maj  be  one-sided  when  sounds  etq  referred  to  botli  ears ;  when  this 

dminem  exi^U,  the  morbid  process  that  irritates  the  auditor^?  nerve  also 

ia^iairs  its  functiooy  or  hinders  the  passage  of  yibrattons  through  the 

Sir*     Id  601X16  cases  of  progressire  disease,  the  deafness  gradually 

while  the  noises  become  less,  and  ihej  may  cease  altogether 

the  patient  is  entirely  deaf.     In  other  cases,  the  noises  continue 

m  spite  of  absolute  loss  of  hearing,     (2)  Hearing  may  be  perfectty 

oormal  to  eTery  test.     (3)  The  tinnitus  seems  to  render  the  patient 

deaf  while  it  lasts,  as  we  have  just  seen.     This  is  chiefly  met  with  when 

tbs  sounds  BTd  paroxysmal  in  existence  or  iu  tensity.     The  patient 

nay  hare  **to  strain  every  nerve  to  hear/'  and  in  rare  cases  there  is 

dittinei  interference  with  the  action  of  the  auditory  centres.     In  one 

«iie»  the  paroxysms  coincided  witb  darting  pain  through  the  base  of 

ibs  skull,  and  distinct  word-deafness;  words  were  heard  with  difficulty, 

tad  their  meaning  could  not  be  made  out.     There  was  no  evidence  of 

etr  disease.     (4)  There  may  be  increased  sensitiveness,  hyperacusis, 

lither  during  attacks  of  tinnitus  or  persistent. 

A.  sound  produced  in  an  intra-cranial  aneurism  (of  the  ititernal 
(arotid  or  vertebral)  may  be  heard  hj  another  person  on  listening 
tkpongh  a  stethoscope  applied  to  the  skull  In  extremely  rare  cases, 
tcmnds,  apparently  of  intra-aural  origin.  Lave  also  been  audible  on 
iaicuUation»  aa  in  the  case  of  a  boy,  eight  years  of  age  (observed  by 
Greene^),  in  whom  an  aneurisui  was  most  unlikely.  In  another  case^  a 
piilsating  souud^  resulting  from  some  effect  of  a  blow  two  weeks  before, 
egald  be  heard  eight  inches  from  the  patient.f 
Tbs  sound  of  muBCulaj-  contraction  witbin  the  ear  has  a  peculiar 

Iviblttozy  character,  and  is  proliably  usually  produced  by  the  stapedius 
srosfile^  possibly  sometimes  by  the  tensor  tympani.     The  former  is  sup- 
plied by  the  facial  nerve,  and  its  central  connections  are  related  to  those 
for  the  orbicularis  palpebrarum*  bo  that,  in  many  persons,  a  strong 
iontraction  of  the  orbicularis  is  accompanied  by  this  peculiar  sound  in 
tbe  ear.     The  same  sonnd  may  acconi|)any  facial  spasm  (see  p.  254). 
The  function  of  the  stapedius,  like  that  of  the  orbicularis,  is  to  guard 
Hie  sense-organ, — to  prevent  the  base  of  the  stapes  being  driven  too 
br  into  the  foramen  by  an  excessive  movement  of  the  membrana 
iptini.    The  tensor  tympani  may  have  been  involved  in  a  ease  in 
a  "fluttering*'  in  the  ear,  for  five  or  ten  minutes  at  a  time, 
psDied  attacks  of  pain  in  a  case  of  senile  degenerative  neuralgia, 
C&ddng  sounds  are  probably  due  to  the  action  of  the  muscles  con- 
mrtcd  with  the  Eustachian  tube.     These  also  are  sometimes  audible  by 
another  person. X     In  one  case  eloDic  spasm  of  the  levator  palati  gave 
to  such  a  sound,  repeated  120  times  a  minute,  and  audible  twenty 

•  Greene,  *  Tnnt,  American  Otolopical  Society/  1878. 
t  Pooiteo,  •Monntabl,  f.  Oliretilicilk./  1878,  No.  4. 
I  Backer, '  Zt^iUclir.  f.  OhrcuLeilk./  xiv,  1S85»  237* 
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feet  from  tli©  patient.  It  ceased  ooly  during  Bleep  •  As  alrea<3? 
stated,  iiDmtQa  is  often  associated  with  neuralgia,  headache,  and 
various  manifestations  of  the  ** nervous**  temperament.  The  la«l 
are  often  iuduced  by  the  affection,  which,  when  it  iuterferoa  witk 
sleep,  may  haT6  an  intensely  depressing  influence^  and  it  bat 
heen  known  more  than  once  to  induce  a  hopeloss  sufferer  to  end  bii 
life. 

Diagnosis. — The  characters  of  the  tinnitns  thus  alford  little  help  iu 
diagnosis,  except  that,  in  the  rare  cases  in  which  the  sound  is  elabonLte 
it  is  almost  cerfainly  of  ceotrMl  origin.  An  aneurism  is  probable  if 
the  sound  h  audible  on  auscultaiion^  and  certain  if  this  coincides  with 
the  symptoms  of  a  basal  tumour.  But  in  all  cases  the  chief  indicatioi. 
of  the  cause  of  tjnuitus  is  afforded  by  associated  symptoms.  Tht 
most  important  of  these  is  deafness,  which  is  present  in  the  majority 
of  cases.  The  cause  of  the  deafness  is,  aa  a  rule,  the  cause  of  the 
tinnitus.  The  position  and  nature  of  the  disease  interfering  with 
hearing  must,  therefore,  be  ascertained  on  the  principles  already 
described.  If  must  be  remembered  that  disease  of  the  meatus  or 
middle  ear  can  only  cause  tinnitus  by  its  influence  on  the  labyrinth, 
either  by  increasing  the  labyrinthine  pressure  or  by  the  extension  of 
the  morbid  procesB*  If  there  is  evidence  of  disease,  not  of  the  middle 
ear  but  of  the  labyrinth  or  nerve- trunk,  we  cau  only  distinguish 
between  these  by  asi^ociated  symptoms;  if  they  are  absent  we  must  be 
guided  by  the  fact  that  disease  of  the  labyrinth  is  far  more  frequent, 
and  thcrefoi  e  in  any  given  case  more  probable,  than  disease  of  the 
nerve,  and  that  this  is  especially  true  if  deafness  co-exists.  When 
tinnitus  is  due  to  organic  disease  of  the  centres,  other  definite  sym- 
ptoms are  rarely  absent,  and  indicate  its  seat  and  nature^ 

But  the  questions  that  most  often  present  thenj selves  are — (1) 
whether  in  cases  of  labyrinthine  disease  the  auditory  centres  take  a 
share  in  producing  the  symptom  ;  (2)  when  there  is  no  deafneia, 
whether  the  symptom  is  wholly  central,  or  (8)  is  due  to  irritation 
of  the  nerve-endinii^s  that  does  not  lessen  their  function.  The  lost 
is  suggested  only  when  deafness  has  existed  at  a  previous  time,  the 
first  when  elaborate  lounds  concur  with  evidence  of  labyrinthine 
deafness.  The  recognition  of  primary  central  tinnitus  presents  the 
greatest  difi&culties.  It  is  only  justified  when  there  is  no  impairmeot 
of  hearing,  when  the  sounds  are  elaborate  in  character,  or  when 
simple  sounds,  referred  to  the  headi  occur  in  a  patient  who  suiters 
from  other  central  nerve  disturbances.  Instances  of  this  have  been 
already  mentioned  (as  the  case  of  neuralgic  tinnitus,  p.  278) ;  it  wai 
probable  in  a  yonug  man  who  suffered  from  headLiche,  bead-pressnre, 
and  varied  dyssesthesia,  in  whom  the  sound  was  a  continuous  *'  hist- 
ittg  '*  and  occasional  *'  humming  "  or  **  whistling,"  and  aiway t  referred 
to  the  head. 

•  Wiainma, '  Zeitscbr.  f.  Obrenheilk.,'  xlii,  1B84»  p.  99. 
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pBOovoflta. — WtUi  the  eiceptioB  of  the  ciLses  m  which  tbe  noise  it 
due  to  reinoTahle  ear  disease  or  to  easily  r«  medied  constitutional  diB« 
iiirbftii€tt,  the  prognosis  is  rery  uncertain.  In  manj  cases  tbe  noUea 
pifsict  in  0p]to  of  all  treatment,  but  considerable  relief  is  sotnetimes 
^Mftlned,  and  the  symptom  is  removed  not  unfreqtientlj  if  the  condi* 
.  anJer  wbich  it  occurs  are  carefullv  studied  and  treated. 


» 


TkEAnonrr-^Tbe  first  elemeat  is  the  treatment  of  any  discorer- 
tble  morbid  process  on  which  tinnitus  may  depend*  directly  or 
fonotely.  Tliis  causal  treatment  comprebends,  first,  tbe  renioral,  m 
fir  as  possible,  of  any  ear  dise:i8e  by  which  tbe  SFiiiptoina  may  hMve 
bMO  produced  ;  and,  secondly,  tbe  treatment  of  any  general  condition 
with  which  it  may  be  connected,  directly  or  indirectlyp — anajmia,  defee- 
ttre  ikcrre-power,  gout,  syphilis.  Tinnitus  in  gouty  persona  is  often 
iMMSird  by  alkalies  and  free  purgation.  In  all  cases  tbe  general 
keillh  should  be  carefullv  attended  ta»  and  all  influences  that  increase 
tbenoisie  should  be  avoided.  Those  who  suffer  in  consf^quence  of 
bsbilual  exposure  to  sounds  should  obtain  rest  in  a  quiet  place,  and 
fToteci  ihemselTes  by  obstructing  the  meatus.  If  such  causes  are 
aot  discoverable,  or  such  treatment  fails,  the  symptom  itself  must  be 
treated,  i^nd  our  power  of  iuflueticing  it  la  unfortunately  very  sraalL 

The  noise  is  sometimes  diminished  by  se^latives  that  lessen  nervous 
letifity  and  over-activity.  Of  these  bromide  has  more  influence  than 
taj  other  drug.  In  nukny  cases  its  effect  is  very  marked,  although  less 
tlian  on  tbe  giddiness  wbich  often  accompanies  tbe  noise.  It  should 
begiTen  in  scrapie  doses  two  or  three  times  a  day.  Hvdrobromic  acid 
bi  bee&  recommended,  but  seems  to  have  no  advantage  over  bromide, 
into  which  it  must  be  converted  as  soon  as  it  enters  tbe  alkalioe  blood, 
wiiile  its  acidity  interferes  with  its  administration  in  adequate  doses.^ 
Tb«  effect  of  bromide  is  Bonxetimes  increased  by  the  addition,  to  each 
iloie,  of  tincture  of  belladonna  (vf{t)  or  tincture  of  Indian  hemp 
(miij— ?),  Morphia,  by  hypodermic  injection,  lessens  the  tinnitus  for 
•  time,  but  is  only  suitable  as  an  occasional  palliative  when  violent 
psroiytint  occur.     No  other  sedative  has  an  appreciable  effect  ou  the 


Chmilte?4rritatioii  is  unquestionably  UBefoh  A  blister  behind  the 
p  mr  ofliD  causes  the  sound  to  be  less  loud  for  a  week  or  ten  days  after 
^Bilte  application,  and  repeated  blisters  sometimes  produce  a  permanent 
^^ttminution  in  tbe  intensity  of  tinnitus,  although  tbey  rarely  cause  it 
^Bp  cease.  Tbe  effect  is  manifest  in  case^  of  long  duration  as  well  as 
^Bi  Ibope  of  recent  origin,  and  cannot  therefore  be  ascribed  merely  to 
Hb  iaflneDce  on  inflammatory  proceeses. 

Drugs  that  are  known  to  interfere  with  tbe  functions  of  the  internal 
eir  have  been  given  in  the  endeavour  to  alter  the  morbid  action,  and 
in  tbe  hope  that  tbe  disturbance  produced  may  be  antagonistic  to  that 

*  ThB  doae  of  tbe  sol ut ion  of  lijdroljromlc  acid  uiu&Uj  prc'scribed  ia  20^3Qi 
,  and  tbia  U  eqoAl  only  to  8 — 8  grnini  of  brounde  of  pf)lM«iQiii. 


of  the  disease*  The  obIv  evidence  of  such  an  influence  is  the  prudtie- 
tioiL  of  deafness,  tiDnilus,  and  vertigo.  These  are  sjiiiptoms  oommon 
to  morbid  processes  of  varied  character  and  seat.  Politzer  noted  long 
ago  that  subjective  noise  was  often  temporarily  reduced,  together  with 
hearing  power,  bj  quinine.  Charcot  has  gi?en  quinine  in  sufficient 
doses  to  produce  cincbouism,  and  found  that  in  some  cases,  when  the 
toxic  effect  had  passed  away,  the  noises  were  less,  I  have  tried  this 
and  also  salicjlate  of  soda  (15  grains  tbree  times  a  day)  in  the  same 
waj,  and  haTe  found  the  influence  of  the  latter  more  distinct  thaii 
that  of  quinine.  Of  conrse  it  is  only  in  cbronic  and  stationary  cases 
that  this  treatment  is  admissible,  since  these  drugs  cause  actual  hyper- 
emia of  the  labyrinth,  and  are  capable  of  increasing  acute  disease  • 
lucae  has  advocated  the  treatment  of  tinnitus  (especially  when  the 
sound  has  a  musical  character)  bv  exposing  the  patient  daily  for  a 
short  or  long  time,  according  to  circumstances,  to  a  sound  of  the 
oppoiiite  character  to  that  which  he  hears, — to  a  high  tone  if  the 
subjective  tone  is  low,  and  twee  versd.  He  employs  a  tuning-fork, 
acting  on  a  resonator  placed  in  the  meatus^f 
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The  origin  of  the  glosso-pharjngeal  nerre  is  described  at  p.  45.  It 
leaTes  the  surface  of  the  medulla  near  the  highest  flbres  of  the 
pneumng^istric,  and  is  ultimately  distributed  to  the  back  part  of  the 
tongue,  the  soft  palate,  tonsils,  upper  part  of  the  pharynx  (mucous 
membrane  and  mus^cles),  tothe  Eustachian  tube^  and  to  the  tymfianic 
cavity.  The  coonectiona  of  the  nerve  are  important.  The  tympanic 
nerve  of  Jacobson  (arising  from  the  enlargement  on  the  glosso- 
pharyngeal termed  tbe '*  petrosal  ganglion")  forms,  with  the  sym- 
pathetic, the  tympanic  plexus  in  the  wall  of  the  middle  ear,  and  gives 
two  branches,  one  to  the  large  soperficial  petrosal  nerve  (from 
Meckel's  ganglion  to  the  facial  nerve),  and  the  other  (the  small 
petrosal  nerve)  to  the  otic  ganglion*  Thus  the  glosso- pharyngeal 
nerve  is  connected,  certainlj  with  the  otic,  and  perhaps  also  with  the 

*  It  liu  been  objected  that  ibii  trcattDeiit  ii  bom(ropatblo«  It  ii  not  tnorfl 
homcEopathic  tbaii  the  treat  in  out  of  psuriiula  by  irritanti,  or  the  admin  titration  of 
aleobol  to  redyco  tbe  mpid  pulse  of  fever,  or  the  upplicAtioa  of  an  alum  lotion  m 
conjiint'tivititt  or  tlie  trcatmetit  ol  the  coDstiptttion  of  colic  hy  opiom.  Besides,  (o 
m&ke  the  production  of  like  syftiptomi  a  sjitcmatic  ^roand  of  rejection  of  treat- 
meat^  ia  onljr  less  irrational  tban  to  malce  it  a  lyBtematic  ground  for  the  adoption  of 
treatment.  To  adopt  tbe  former  ejstem  would  be  to  verify  the  epithet  of  *'  alio* 
path/'  at  present  an  untrue  name.  Invented  to  conceal,  bj  a  factitioua  contrast,  a 
greater  absurdity. 

t  The  method  has  been  praised  also  by  Barr,  *Brit.  Med.  Jonrn./  1887.  i1»  464* 


L^no*pa]aline  ganglion,  of  the  fifth  nerve,  Conneetiooa  with  the 
lierre  are  effected  by  a  bramh  from  the  stnall  petrosal  nerve  to 
Ita  ^uigliforiD  enlargenient  of  tlie  facial,  some  times  also  by  a  filameiit 
to  Ihe  trunk  of  the  nerve  from  the  digastric  branch  of  the  facial, 
pombly  bj  the  connection  of  the  nerve  of  Jacob »o a  with  the  large 
MiperficilLl  petrosal.  It  ia  connected  with  the  pneuinoga^tiic  at  the 
pvUrons  ganglion,  and  in  the  pharyngeal  plexus. 

Our  knowledge  of  the  functions  of  the  glosso- pharyngeal  nerTe,  and 
of  the  svmptoms  of  its  paralysis,  is  less  definite  than  with  regard  to 
4aj  otbe?  cranial  nerve.  This  Is  due  to  the  circ  tiro  stances  that  the 
tfiperi mental  study  of  its  functions  in  animals  is  extremely  difficult, 
sad  that  in  man  it  is  scarcely  ever  diseased  alone.  Hence  its  func* 
tioat  have  to  be  inferred  from  its  anatomical  distribution,  and  the 
noection  with  other  nerves  lessens  considerably  the  value  of  con* 
8  thus  reached,  because  the  functions  suggested  by  the  terrai- 
jition  of  its  fibres  may  be  in  part  due  to  its  counections,.  and  may  not 
npfesent  the  functions  of  its  root* 

The  muscular  fibres  of  the  tipper  part  of  the  pharynx  are  snjvplied 
by  the  pharyngeal  plexus,  and  opinion  is  divided  as  to  whether  the 
motor  fibres  come  from  the  glosso  pharyngeal  or  from  the  pnenmo- 
g&st^c.  The  glosso-pharyngeal  nucleus,  however,  contains  large 
otfrre- cells,  motor  in  aspect,  a  fact  which  suggesis  that  it  may  furnish 
the  fibres  for  these  muscles.  Most  anatomists  think  that  the  fibres  to 
tbe  stylo-pharvngeuB  come  from  the  facial,  by  the  twig  from  the 
di^tiie  branch  of  the  latter.  Whether  the  glosso-pharvngeal 
innervates  any  palatine  muscle  is  not  known.  It  is  probable  that  it 
mpplies  sensory  fibres  to  the  upper  part  of  the  pharynx,  and  perhaps 
sboto  the  tympanic  cavity.  It  is  not  probable  that  it  is  the  sensory 
aerve  for  the  front  of  the  soft  pahite,  palatine  arches,  or  back  of  the 
tOQgne,  since  these  are  rendered  antestiietic  by  disease  of  the  root  of 
the  fifth  nerve.  But  it  ia  generally  believed  that  nausea  is  produced 
thiongh  the  agency  of  this  nerve.  It  is  commonly  regarded  as  the 
oenre  of  taste  for  the  back  of  the  tongue,  palate,  and  the  fauces. 
Some  even  believe  that  it  subserves  taste  in  the  front  of  the  tongne, 
altbougb  the  nnquestionabte  relation  of  this  to  the  chorda  tympani 
renders  it  necessary  to  assume  that  this  nerve  derives  its  taste-fibres 
from  the  glosso  pharyngeal  by  the  connection  between  the  large  and 

fioU  petrosal  nerves  (see  p  227).  The  problem  of  the  nerves  of 
de  has  t^een  already  considered.  The  fibres  of  the  glosHo-pharyn- 
id  have  been  traced  to  the  circumvallate  papillae,  the  nerve-struc- 
res  IB  which,  believed  to  subserve  taste,  undergo  degenerative 
anges  after  division  of  the  nervetruok.  But  there  is  no  instaiioe 
cm  recordlor  loss  of  taste  tit  the  back  of  the  tonj^ue  frem  disease  of  the 
roots  of  the  glosso -pharyngeal  nerve,  while  there  is  evidence  of  its 
persistence  in  spite  of  such  disease,  and  also  that  disease  of  the  root 
of  the  fifth  nerve  causes  loss  of  taste  on  the  back  as  well  as  the  front 
^#ftfie  tongue,  and  on  the  Dalate  a»d    palatine  arch.     Henca  it  is 
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impossible  to  resist  tlie  conclusion  that  if  some  of  the  termiDal  fibrei 
of  the  glosso -pharyngeal  nevve  subserve  tast*%  such  fibres  come  ulti- 
mately from  the  fifth  iierre.  Their  path  must  then  be  from  the  otic 
gauglion,  through  the  tjmpauic  ph*ius,  to  the  pelroua  ganglion  of 
the  gloaso-pharvugetil— a  circuitous  path,  but  scarcely  more  so  thaa 
that  wbieb  the  taste- fibres  of  the  chorda  tjmpaui  uodoubtedljr  take. 
This  yiew  is  supj^iorted  by  tbe  fact  that  taste  on  the  bock  of  tbe 
tougue  may  he  lost  in  disease  of  tbe  middle  ear — a  fact  explicable  on 
no  other  bypotbesis. 

Tbe  nerve  may  he  diseased  by  any  of  the  intnueranial  procesaes  that 
damage  the  uerve-roots — ineningitia,  tumoyxs,  &c.,  and  its  motor  fibres 
partici[>ate  iu  the  central  degenerations,  Ac,  that  produce  labio- glossal 
paralysis.  It  is  probable  that  the  pliaryngeal  symptoms  of  cbromc 
and  acute  bulbar  paralysis  (iabio-glosso-pbaryngeal  paralysis)  are  due 
largely  to  ititerference  with  tbe  functions  of  thia  nerve.  Of  the  sym- 
]>tom&  of  its  isolated  paralysis,  nothing  certain  is  knovvn,  but  it  i* 
probalJe  tlmt  tbe  upper  part  of  tbe  pharynx  is  rendered  tnaeusitive 
and  weak,  so  that  deglutition  ia  difficult,  but  both  nenrei  may  have 
to  be  damaged  for  tbe  production  of  these  sj  mptoini* 


PNEUMOGASTRIO  AND  ACCESSORY  NERVES, 

Of  all  tbe  cranial  nerves,  the  pneumogastrtc  baa  the  moat  extensive 
diatributioD,  supplying  the  pharynx,  larynx^  lungs,  heart,  oesophaijuB* 
and  stomach,  and  even^  iu  part,  the  intestines  and  the  spleen.  In 
some  of  the  so-called  functioual  diseases  of  tbe  organs  which  it  sup-* 
plies,  ita  action  is  conspicuously  derauged.  The  aymptoms  of  ita 
disease  are  thus  very  extensive,  and  it  will  be  well  first  to  describe 
them  generally,  and  afterwards  to  consider  in  detail  tboae  that  merit 
separate  descnption. 

Some  of  the  functions  subserved  by  the  trunk  of  the  pneumogaatric 
depend  on  the  fibres  which  it  derives  from  tbe  spinal  accessory  ;  but  it 
is  convenientto  con.sider  disease  of  these  fibres  in  connection  with  that 
of  the  root  of  the  pneumogaatric,  and  to  describe  separately  the 
derangement  of  the  spinal  fibres  of  the  accessory  nerve  which  supply 
the  muscles  of  the  neck» 

The  pneumogastrifi,  it  will  be  remembered,  arises  from  the  aide  of 
the  medulla,  between  tbe  gloaso-pharyngeal  above,  and  the  spinal 
accessory  below  and  to  the  outer  side  of  the  hypoglossal.  Its  origin 
Is  described  at  p.  45),  The  trunk  of  the  nerve,  after  receiving  fibrea 
from  the  spinal  accessory,  and  giving  off  some  small  branches  (of  which 
tbe  most  important  is  one  to  the  external  ear),  passes  down  tbe  neck, 
behind  and  in  tbe  same  sheath  with  tbe  carotid  artery^  enters  ib# 
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dioimx,  on  the  rlgM  side  over  the  subclavian  tLvterj,  and,  on  tbe  left, 

betVMi  Ike  subchiTmn  and  the  carotid ;  pasROs  through  the  th<irax 

hwiAe  ihio  ODsphagus ;  and  ends  in  branches  to  the  stomach,  spleen^ 

and  intesttaes.     The  most  imi>ortniit   branches  are  tbe  pharyngeal, 

▼hicb»  with   the  glosso- phalangeal,  forms  the  plems  of  the  same 

QMDe;  the  superior  laryngeal ;  the  recurrent  laryngeal,  which  pAsses 

Iftck,  tbe  left  around  the  arch  of  the  aorta,  the  right  around  the  sub- 

etarmn    arterj  ;  branches   to   the   cesophague ;  pulmonary   hrancliea 

thicU.  hj  tneana  of  the  pulmonary  plexus,  supply  the  lung;  and 

branches  which  form  the  cardiac  plexus  for  the  hc^art. 

The  f agus  nerTe,  besides  contuiuing  motor  fibres  for  the  pharynx 
»ad  Urynx,  is  the  chief  afferent  nerve  for  the  lespiratoi-y  centre.  It 
oontftina  accelerating  and  inhibitory  fibres  for  this  centre,  but  the 
fam«r  prtponderate,  so  that  experimental  division  of  the  nerve  in  an 
niBMl  renders  the  respirations  less  frequent  but  deeper,  while  stimx]- 
lalioD  of  the  divided  (central)  end  quickens  the  respiration,  and  the  ac- 
celeration may  even  proceed  to  tetanic  arrest.  The  inhibitory  fibres  nre 
er^otaioed  chiefly  in  the  superior  laryngeal  nerve^  and  their  stimulation 
trre«ts  the  respiration,  the  muscles  being  relaxed.    It  is  the  inhibitory 

I  Mtfeof  the  heart;  slight  stimulation  increases  the  diastolic  periods, 

II  and  stronger  stimulation  arrests  the  action  of  the  heart.  On  division 
^«f  tbe  nerve  the  cardiac  contractions  are  quickened.  It  has  beeu  said 
^Blo  oaatain  tiophio  fibres  for  the  heart  and  lunge,  but  this  is  not  certain, 
^Plhe  pneumo gastric  is  an  afferent  nerve  for  the  vaso-motor  centre,  the 

iction  of  which  is  lowered  by  its  stimuktion,  so  that  the  arteries 
iluxmghout  the  body  are  relaxed.  It  ia  the  motor  and  sensory  nerve 
for  the  CBflophagus,  tbe  sensory  nerve  for  the  stomach,  and  partly  also 

Er  nerve  for  tiie  stomach  and  intestinea, 
I, — The  deep  position  of  the  pueuni agastric  and  its  branches 
it  from  some  forms  of  damage,  although  its  extensive  course 
lii»iers  it  liable  to  suiEer  from  many  causes.  The  nucleus  in  the 
iBiAiillA  may  be  affected  by  local  softening,  hsemarrhage»  or  slow 
degraemtion  ;  but  in  all  these  cases  other  adjacent  nuclei  suffer  also. 
Tbe  nerve,  at  its  origiu  from  the  medulla,  may  be  compressed  by 
thickening  of  the  meninges,  growths  from  the  meniuges  or  bones,  or 
aneurism  of  the  vertebral  artery,  Sucli  local  disease  is  often  due  to 
Ijilii,  and  the  process  commonly  involves  other  iidjafent  nerves  at 
le  same  time.  The  trunk  of  the  nerve  is  sometimes,  but  rarely,  im- 
ic&ted  in  punctured  or  gunsbot  wounds;  incised  and kcerated  wounds 
i%M  position  are  usually  immediately  fatal  from  injury  to  the  large 
^-▼esaels  to  which  it  is  contiguous.  In  surgical  operations  the 
trunk  and  branches  of  tbe  nerve  are  occasionally  damnged  j  tbe  trunk 
n  tied  in  ligature  of  the  carotid*  and  divided  in  the  removal  of 
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I  the  lower  part  of  the  \ 


deep-B€ated  tumonra.  Id  such  operatio 
it  is  often  also  diffieuU  to  avoid  injury  to  the  recurrent  laryngeal.  In 
excision  of  an  enlarged  th\roid,  both  recurrent  laryngeals  have  been 
repeatedly  di^-ided^  from  tht?  titne  of  Galen  down  to  the  present  day. 
Sarcomatous  and  other  tumours,  and  enlarged  glands,  may  oonipreei 
or  inYolve  the  nerve  In  almost  any  part  of  its  course ;  and  interference 
with  ita  f auction  especially  occurs  from  such  disease  in  regions  limited 
by  rigid  structures,  aa  in  the  upper  part  of  the  neck  near  the  skull, 
and  in  the  upper  part  of  the  thnrax.  Aneurism*  may  cotuf^resi 
the  nerve  or  its  branches  j  tho  recurrent  laryngeals  suffer  from  thi< 
disease  with  especial  frequency.  Other  causes  of  interference  with  the 
recurrent  laryngeals  are  described  in  the  section  on  paralysis  of  tbe 
larynx*  The  vagus  is,  in  rare  cases,  the  seat  of  neuromata.  Nouritis 
of  the  trunk  of  tho  nerve,  due  to  cold,  is  supposed  to  be  an  occasional 
cause  of  symptoms  ;  such  cases  are  extremely  rare,  but  in  some  acute 
forms  of  multiple  neuritis  tbis  nerve  has  certainly  been  involved, 
since  symptoms  of  its  derangement  are  occasionally  produced  by  toxic 
influences,  which  may  act  on  ita  nucleus,  but  more  probably  produce 
neuritis.  The  vagus  may  thus  8u0er  in  diphtheritic  paralysifl^  in 
polyneuritis  due  to  cold,  septieaamia,  and  less  commonly  to  alcohol* 

Stmptoms  due  to  panlysia  of  the  vagus  are  more  frequently  met 
with  than  those  which  result  from  ita  irritation.  Occasionally  both 
are  combined.  Laryngeal  spasm  and  vomiting  are  the  irritative  sym- 
ptome  most  commonly  met  with,  hut  occasionally  cardiac  inhibition 
occurs.  Czermak,  was  able  at  will  to  arrest  his  heart  for  a  few  , 
beats  by  pressing  a  small  tumour  of  the  neck  against  his  pneu-  | 
mogustric.  Concato  had  a  patient  in  whom  a  similar  inhibition  could 
be  caused  by  pressure  on  the  right  nerve.  The  increased  frequency  of 
pulse  which  corresponds  to  paralysis  of  the  vagus  has  been  several 
time«  noted,  and  has  occasionally  been  assot^iated  with  dimiuished 
frequency  of  respiration,  although  the  laryngeal  paralysis,  also  result- 
ing, has  usually  obscured  the  effect  on  the  respiratory  movements. 
Boux  tied  the  trunk  of  the  vagus  with  the  left  carotid  ;  instantly 
respiration  was  arrested  ;  the  pulse  wai  also  retarded ;  although  the 
ligature  wua  immediately  relaxed,  the  patient  died  in  half  an  hour, 
Eobert  also  tied  the  nerve  with  the  carotid  j  the  patient,  who  waa 
conscious,  immediately  called  out,  **I  am  suffocated  T*  and  his  voice 
became  hoarse;  he  recovered,  but  the  hoarseness  continued  fop  six 
months.  An  instructive  example  of  interference  with  the  functions  of 
the  vagus  has  been  recorded  by  Guttmann,  A  lad,  after  diphtheria, 
presented  paralysis  of  the  palate  and  of  one  stei-no-mastoid,  Hia  re- 
spirations quickly  became  reduced  to  twelve  per  minute^  and  were  verv 
laboured,  while  his  puke  rose  to  120»and  he  died  in  a  few  hours.  In 
many  other  cases  a  similar  change  in  the  pulse  and  respiration  has 
been  noted,  and  even  a  pulse-rate  of  160— 2U0.  In  the  face  of  thes^-^ 
observations,  and  of  ex  penmen  ts  on  animals,  it  is  not  easy  to  under*  i 
stand  a  fact  obseived  by  Billroth,  who  excised  half  an  mob  of  one 
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pMUBogmstric,  wbich  was  impHcated  in  a  tumour,  ^tboutany  result* 
tag  •jeaptoina*  unless  tbe  tierve  was  [>re viou si j  degenerated. 

The  imporUnt  central  relations  of  the  vagus»  above  alluded  to. 
fljOlC  dtmngement  of  ita  function  to  form  part  of  many  so-called 
fimctilMiAl  disorders  of  tbe  central  nenroua  system.  Its  nucleus  forma 
piTt  of,  or  ifi  oonneoted  with,  the  respiratory  centre,  which  is  con- 
spicttously  disturbed  in  hydrophobia  and  some  other  diseases.  Tbe 
phenomeaaof  "Cbejne-Stokes  breathing,"  or  "respiration  of  ascend- 
ing A&d  descending  rbythm/*  are  probably  tbe  result  of  lowered 
ftclion  of  tbe  respiratory  or  pneumogastric  centre  (see  p.  128),  The 
centml  connections  of  tbe  Tagus,  in  tbe  cerebral  beniispheres,  eitend  to, 
m  am  connected  with,  those  parts  which  are  concerned  I  in  emotion,  and 
It  ii  apparently  through  tbe  tigency  of  this  nerve  that  tbe  heart's  actioo 
it  affeeled  in  excitement  and  fean  In  many  epileptic  fits,  tbe  central 
liprasentation  of  tbe  nerve  is  the  part  through  which  consciousness 
ii  int  mSccted,  and  hence  the  so-called  "  epigastric  aura." 

A  stmilar  disturbance  seems  to  be  tbe  cause  of  the  globus  hys- 
leneas  and  of  the  laryngeal  spasm  wbich  are  conspicuous  in  some 
epileptic  and  hysteroid  seizures.  The  nerve  is  clo&ely  connected  with 
the  oentre  or  nerves  for  equilibration,  so  that  severe  vertigo,  on  what- 
tf0T  dependent,  is  often  followed  by  vomiting.  Tbe  nucleus  is 
contignous  to  the  internal  auditory  nncleua,  and  part  of  the  auditory 
aerro,  that  which  comes  from  the  seniiciircular  canals,  ia  known  to  be 
eoooemed  in  the  process  of  regulating  the  maintenance  of  equilibrium. 
In  the  vertigo  that  results  from  disease  of  tbis  nerve  or  of  the  canals 
(kbyrinthine  or  auditory  vertigo)  vomiting  is  very  common,  and  the 
nausea  aod  retching  of  sea-sickness  are  probably  due  to  the  deranged 
action  of  the  semicircular  canals  in  consequence  of  the  motion  of  tbe 
endolymph,  which  acts  on  the  nerves  and  deranges  the  pneumogastrio 
eentre.  It  is  possible  that  tbe  connection  of  the  vagus  with  tbe 
^uilibrial  nerves  ia  by  means  of  the  cerebellum,  disease  of  which  so 
coQSUntly  causes  vomiting,  although  this  connection  has  not  yet 
been  definitely  traced.  Conversely,  gastric  distyrbance  of  the  vagus 
may  be  accompanied  by  vertigo,  especially  when  combined  with  pre 
^f^i%g  imperfect  action  oC  the  fibres  f  raoi  the  semicircular  canala. 
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Branches  of  the  pneumogastric  form,  with  the  glosao-pharyngeal, 
tbe  •'  pharyngeal  plexus/*  From  this  plexus  tbe  muscles  and  mucous 
Qtembrane  of  the  pharynx  are  supplit-d.  The  special  distribution  of 
the  branch ea  of  each  constituent  nerve  ia  not  known. 

Tite  mo6t  common  cause  of  paralysis  of  the  pharynx  is  diseaae  of 
tke  <mgin  of  the  Qerva  in  the  medulla;  such  disease  commonly  also 
lavolvea  adjacent  nuclei  Paralysis  may,  however,  result  from  menin- 
fnl  disease  outside  the  medullai  aod  from  disease  of  the  boneB  of 
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tlie  base  of  tbe  skull,  but  it  is  scarce]?  ever  due  to  disease  outside  tli« 
sliull.     It  occasion  all  J  forms  part  of  dipbtberitic  paraljsis. 

Pabaxtsis  of  tbe  pbarjnx  is  Tuaoifested  by  difficultj  of  s-w allow- 
ing; food,  entering  the  pbarjnxfrom  tbe  moiitb,  lodgea  there  instead 
of  descending  to  the  cBBOphagus.  Small  particles  or  liquid  maj  enter 
the  larynx,  and  cause  spasm  and  even  actual  cbokiug.  Pulpy  food 
can  be  swallowed  better  tb-m  solids  or  liquids.  If  the  paralysis  is 
limited  to  the  superior  conBtrictor,  liquids  may»  it  is  said,  be  foroed 
into  the  nose  by  the  contraction  of  tbe  middle  constrictor^  but  it  ia 
doubtful  whether  tbia  occurs  unless  the  soft  palate  is  also  paralysed. 
Tbe  affection  of  the  nerves  on  one  side  causes  only  slight  difficulty  in 
deghitition,  no  doubt  on  account  of  tbe  circular  arraijgi?ment  of  the 
muscular  fibre  a »  M 

Paralysis  of  the  pharyn:i  can  be  confounded  wilb  other  conditioDt 
only  in  consequence  of  im [perfect  observation.  I  have  known  tbe 
difficulty  in  swallowiug  to  be  attributed  to  maliguant  disease,  but 
iueh  a  mistake  ought  not  to  occur.  If  any  doubt  exists  as  to  whetbeT 
dyspliagia  is  due  to  paralysis  or  organic  obstruction,  tbe  passage  of  a 
sound  will  at  ouce  exclude  the  latter.  From  pharyngeal  spasm,  para- 
lysis is  disiiuguisbcd  by  its  continuous  character. 

Spasm  of  the  pharynx  is  always  part  of  *'  functional**  distnrbanee, 
and  does  not  result  from  organic  disease,  iu  the  usual  seuse  of  tb^ 
word.  It  is  often  due  to  hysteria,  and  probably  occurs  iu  tbe  more 
severe  form  of  hysterical  **globys/'  It  is  usually  associated  with 
other  hysterical  symptoms*  but  sometimes  occurs  alone.  As  an  in- 
stance may  be  mentioned  tbe  case  of  a  gifted  but  bigblj  nerroitf 
man,  who  for  many  years  could  only  swallow  food  when  alone;  in 
tbe  presence  of  others,  spasm  of  the  pharynx  always  prevented  deglu* 
tition.     Similar  spasm  occurs  during  the  paroxysms  of  hydrophobia. 
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Paiialysis  0¥  the  Laryhx  — Par.ih  sis  of  the  Urynx  is  a  large  sub- 
ject, of  which  only  the  more  important  outlines  can  be  given  here. 
The  organ  is  innervated  by  two  branches  of  the  vagus.  (I)  The 
•u  peri  or  laryngeal,  which  arises  high  up  in  the  neck.  It  is  the 
sensory  nerve  of  the  larynx  above  tbe  vocal  cords,  and  supplies  tbe 
crico-tbyroid  muscle  and  the  deflectoi-s  of  the  epiglottis,  (2)  The 
inferior  or  recurrent  laryngeal  which  arises  iu  the  upper  part  of  tbe 
thorax,  and  passes  up  to  tbe  larynx,  between  the  trachea  atid 
GSBophagus.  It  gives  sensibility  to  the  larynx  below  the  vocal  cords 
and  to  the  whole  trachea ;  and  it  su|»plies  all  the  muscles  of  tbe 
larynx  except  tbe  crico-thyroid  and  epiglottidean  muscles.  All  tbe 
motor  fibres  for  the  larynx  come  from  the  spinal  accessory  ;  only  the 
sensory  fibres  pass  to  tbe  medulla  by  the  roots  of  the  pneumogaslrie 
itself. 

In  order  to  understand  the  symptoms  of  laryngeal  paralysis  it  fs 
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rr  to  haT©  a  clear  conception  of  the  anatomy  of  the  larynx, 
tml  of  tlie  action  of  its  mnselcfl.  It  ma,j  he  well,  tberefore,  fir^t  to 
fiiUDerala,  m  brief  outline,  the  facts  which  are  of  the  most  salient 


Hit  glottis  IB  opened  or  closed  hj  the  movement  of  the  poBterior 
almiitefl  of  the  cords  oalj  (the  anterior  remaining  alwajs  liied)^ 
■id  Ihie  moYement  is  effected  chiefly  by  Uie  motion  of  t  he  arytsuoid 
artilftgett.  These  cartilages  are  attached  to  the  cricoid  csirtikge  by 
ii  iiticiiUtion  that  permits  free  m o Yemen t.  Each  has  the  form  of 
aft  imgnlar  pyramid,  prolonged  at  the  base  into  two  processesp  an 
iilerior  or  Tocal  process,  from  which  the  vocal  cord  extends  to  tho 
thjfoid  OSrtilage,  and  an  external  or  muscular  process,  to  which  the 
■mIm  &re  chiefly  attached.  When  the  latter,  which  is  at  right 
aaglei  lo  tlie  vocal  process, is  moyed  back,  the  vocal  process  moves  out- 
mndBt  ti^f^y  irom  its  fellow;  the  cord  is  abducted,  and  the  glottis 
^fmt^  When  thd  muscular  process  is  moved  forwards,  the  vocal 
proeets  is  moved  inwards  towards  its  fellow;  the  cord  is  ad  ducted 
iftd  like  glottis  closed.  But  thei^e  motremetits  of  the  cords  art;  further 
mM  by  the  uiovcmeot  of  the  arytseuoid  cartilages  away  from  or 
tovmrds  each  other. 

lie  must  important  muscles  of  the  larynx  and  the  effects  of  their 
pslsy  may  be  briefly  described, 

Oruo-ihjfTcid, — The  fibres,  outside  the  thyroid  cartilage,  pass  down- 
W&r4B  aod  forward:*  to  the  cricoid,  which  they  draw  back  and  slightly 
til^  Ifywering  the  pi>stcnor  part  of  the  cartilage  with  the  attached 
siyteBoids,  and  thus  they  elongate  and  make  tense  the  vocal  cords. 
Isottt»d  paralysis  is  singularly  rare,  and  there  is  much  uncertainty^ 
itati  its  exact  symptoms.  It  is  said  to  impair  the  production  of 
hifii  iiolos,  but  if  so,  it  is  probably  because,  without  the  influence  of 
thccrico^tliyToidjthe  internal  thyro-aryt«noideu  scan  not  act  with  effect. 
It  is  probable  that  paralysis  iufluences  the  height  of  the  cords  duritig 
like  production  of  high  notes,  but  this  effect  can  only  be  recognised 
vbeD  tho  paralysis  is  one-sided;  the  aryteenoid  cartilage  and  rocai 
tud  ar*  higher  on  the  paralysed  side  than  on  the  other,  on  account  of 
iks  obliquity  of  the  cricoid  cartilage,  and  the  posterior  part  of  the 
l»lsilta  ii  displaced  towards  the  panilysed  side  (Biegel). 

lijjrr^-oryiamoid, — The  fibres  pass  backwards,  from  the  posterior 
fOfiMtt  of  the  front  of  the  thyroid  cartiLige,  close  to  and  parallel  with 
tbtvoaftl  cord.  The  inner  fibres  are  connected  with  the  cord,  and 
taeoi  to  influence  the  distribution  of  tension.  The  outer  fibres  pass 
to  the  moscYiIar  process  of  the  aryteenoid,  aud,  if  this  cartilage  u  free 
to  folate,  they  draw  the  outer  process  forwards,  and  the  vocni  process 
•jpimrds,  thus  adductitig  tho  cord.  The  inner  fibres,  and  also  the 
r»  if  rotatiou  is  prevented*  shorten  the  cord.  Paralysis  of  the 
'  fibr««  renders  the  cord  atonic  with  a  concave  edge.  Paralysis  of 
tlitf  omler  fibres  doubtless  lessens  the  power  of  adduction^  although  m 
a  degree  ih&t  is  difficult,  to  recognise. 
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Lateral  cnco-aryimnoid. — The  fibres  pass  from  the  side  of  the  cricoid | 
backTvards  and  ii]>wardi3  to  the  outer  process  of  the  arytaenoid  cartiliig^  ' 
and,  drawing  thss  forwards,  move  the  rocal  process  inwards  and  adduct 
the  cord.  It  U  the  chief  adductor.  Isolated  paralysis  is  very  rare, 
but  would  certainlj  lessen  considerably  the  power  of  adduction  ;  it  it 
probable  that  the  cord  could  still  be  brought  to  the  middle  line  by  th% 
Ihyro-arjtBBnoid^  unless  there  was  secondary  contracture  of  the  abductor* 

Arytmnoid, — This,  passing  between  the  arytaenoid  raiiilages  behmd« 
draws  them  togetljer  and  thus  adducts.  In  isolated  palsy  the  vocal 
cords  are  brought  together,  except  behind » between  the  arytssnoid  carti- 
lages, where  a  sqioU  triangular  apace  remains. 

FmUrwr  crico-arytmnoid. — ^The  fibres  of  the  **  postieui "  muscle  pass 
from  the  posterior  surface  of  the  cricoid  cartilage  outwards,  upwards. 
and  ultimately  forward s,  over  the  edge  of  the  cricoid  cartilage  to  ihs 
muscular  process  of  the  arytjenoid  cartilage.  They  draw  this  back  and 
the  vocal  process  outwards,  and  thus  abduct  the  cords  and  open  the 
glottis.  It  is  the  only  special  abductor,  and  is  thus  a  muscle  of  great 
importance.  When  it  is  paralysed  aloue^  abduction  is  impossible,  and 
the  vocal  cord  is  in  the  middle  line,  adducted  in  consequence  of  the 
unopposed  action  of  the  adductors. 

Thus  the  vocal  cord  is  abducted  chiefly  by  one  muscle,  but  the 
widening  is  increased  by  the  separation  of  the  arvtaenoid  cartilages 
themselvesi  effected  probably  by  the  simultaneous  action  of  the  poste- 
rior fibres  of  the  lati  ral  and  outer  fibres  of  the  posvterior  crico-an  ta- 
noids.  These  fibres  draw  the  arytanoid  cartilage  downwards  and  out- 
wards on  its  convex  articular  surface,  The  cord  is  adducted,  and  the 
glottis  closed,  by  seveml  muscles — by  the  laieral  crico- arytaenoid  and 
the  outer  part  of  the  thyro-aryte&noid,  whi«  h  rotate  the  cartilage,  and 
by  the  aryt^enoids,  which  bring  the  cartilages  together.  The  vocal 
cords  are  lengthened  and  made  tense  by  the  crico- thyroid,  shortened  by 
the  tbyro-arytBBiioids,  and  made  either  lax  or  tense  in  parts,  according 
as  the  inner  fii»res  of  this  uiuscle  are  inert  or  active. 

The  muscles  must,  however,  act  in  very  complex  combinationj.  The 
different  fibres  of  each  muscle  have  not  all  the  same  direction,  and 
cannot  have  the  same  action.  The  difference  may  even  be  such  that 
some  fibres  of  oue  musele  may  have  an  effect  opposed  to  that  of  the 
rest,  if  they  act  alone  or  with  fibres  of  another  muscle*  This  is  illus- 
trated bv  the  fact,  already  mentioned,  that  tbe  posterior  fibres  of  the 
lateral  crico-arytSBuoideus^  acting  with  the  outer  fibres  of  the  poste* 
rior  crico-ary tBBUoideus,  may  aid  in  abduction  by  drawing  the  arytsenoid 
cartilage  downwards.  On  the  other  hand,  if  the  other  glottis-closers 
are  acting  powerfully,  the  highest  (horizontal)  fibres  of  the  posterior 
crico-aryt8enoideuB,  the  chief  glottis- opener,  may  even  aid  closure  by 
helping  to  approximate  the  arytaenoid  cartilages.  If  the  action  may 
be  thus  complex  in  simple  opening  and  closing  the  glottis,  how  mu* 
more  com  [ilex  must  it  be  in  the  delicate  and  varied  actions  by  whicl 
is  produced  the  infinite  variety  of  vocal  sounds  1 
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Ojlctbss. — PfLTatyses  of  the  larynx  fall  into  several  widely  different 
dtegoiies,  wbeilier  thej  are  considered  in  reference  to  their  ajmptoma 
or  to  Ihm  canses.     The  chief  causes  are — 

(1)  Organic  disease  of  the  centres,  or  of  the  nerres  outside  the 
krf&x.  According  to  tbe  seat  and  character  of  the  disease  the  palsj 
mj  IdtoItq  one  or  another  group  of  muscles,  and  maj  be  unilateral 

{a)  A  imre  cmuse  is.  disease  of  the  cortical  centre  for  tbe  larynx  in 
tbi  kwMt  part  of  the  ascending  frontal  convolution  (Semon  and 
Bml^).  Such  disease,  to  be  effective,  must  be  bi  lateral ,  because  the 
loMof  f  unci  ion  of  one  centre  is  coiupensated  hj  the  otber;  ''pseudo- 
Ml»r  paralysis  "  results  from  disease  on  both  sides,  with  tho  sym- 
pCotDS  described  in  the  account  of  bultar  paralysis.  Bilateral  disease 
of  the  conducting  tracts  iu  tbe  hemispheres  is  equally  effective, 

(h)  The  most  frequent  central  cause  is  chronic  nuclear  degeneration, 
laTotviug  the  cells  of  the  highest  part  of  the  spinal  accessory.  In  rare 
Ibe  lesion  is  acute  nuclear  softening.  In  either  case  the  sym- 
mre  usually  associated  with  paralysis  of  the  tongue  and  lips,  as 
llhio-glosso^laryngeal  paralysis,**  chronic  or  acute;  it  will  be  remem- 
that  the  highest  part  of  the  spinal  accessory  and  tbe  hypo* 
nuclei  are  contiguous,  the  former  behind,  the  latter  in  front  of 
die  eentral  canal  of  the  cord.  Palsy  from  ehrooic  degenemtioQ  is 
often  Meociated  with  wasting  io  other  musclea.  Degenerative  para- 
lytti  of  the  larynx  occurs  sometimes  io  disseminated  sclerosis,  in 
fmenl  paralysis  of  the  insane,  and  especially  in  locomotor  ataxy. 
After  diphtheria^  also,  tbe  larynx  may  be  paralysed,  in  consequence 
#1  eentral  changes  or  neuritis.  The  palsy  in  most  cases  is  bilateral, 
nd  ueually  abductor;  it  is  unilateral  only  in  rare  instttnces.  Some 
other  to&ic  blood-states  have  a  similar  effect,  and  it  is  probably  by  this 
tteehaniem  that  such  paralysis  occurs  in  "acute  ascending  paralysis.*' 
(e)  Damage  to  the  roots  of  the  nerves  is  also  an  occasional  causei 
fommonly  of  syphilitic  origin,  sometimes  the  result  of  an  aneurism  or 
other  einiple  tamour.  Paralysis  from  this  cause  is  usually  one-sided, 
and  often  affects  half  the  tongue  and  palate  as  well  as  the  vocal  cord. 
(d)  The  long  course  of  tbe  nerve-trunks  exposes  them  to  damage 
ftom  Dkanj  morbid  processes  and  injuries,  which  have  been  enumerated 
m  Hue  Motion  on  general  causation,  ami  to  these  must  be  added  the 
leneee  of  multiple  neuritis,  in  which  the  laryngeal  nerves  are  occasion- 
^aDy  HiTolved,  early  or  late.  From  local  causes  the  superior  larynge^il 
^Mirte  is  in  general  (on  account  of  its  course)  less  liable  to  suffer  than 
^^pe  leotirTCtit.  Hence  disease  of  the  tatter  is  the  most  f reqnent  cause 
mifettdl  laryngeal  palsy.  Aneurism  of  the  vessels,  round  which  the 
Mrres  turn,  frequently  compresses  theui ;  and  the  left  suffers  from 
this  eaose  more  frequently  than  the  right,  on  account  of  its  course 
ffmmd  tbe  aorta*  Other  causes  of  pressure  are  growths  and  enlarged 
gluide  in  the  thorax,  cancer  of  the  oesophsgus,  and  enlargement  of 
tbe  Ihyroid.     Paralysis  has  been  met  with  in  some  cases  of  chronie 
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luDg  disease,  and  has  probubly  been  produced  Ihrongh  tbe  B^nrr 
enlargement  of  tlie  glands ;  tbe  paraivsig  baa  b^en  unilateral  or 
bilatcraL  In  all  these  cases,  except  disease  of  tbe  superior  l&rjngieftl, 
man  J  muscles  are  of  necessity  paralysed,  altbougb  tbe  resulting  tym* 
ptoniB  are  not  always  tbe  same, 

(2)  Tbe  laryngeal  muscles  are  often  weakened  by  processea  thaV 
involving  no  organic  cbange  in  nerve  or  centre,  and  passing  away  com- 
plet^ly  in  many  icstances,  are  termed  '*  functionaL**  Tbe  morbid 
process  may  l>e  centra!  or  local  in  its  conspicuous  rebitiona,  aUbough 
we  cannot  affirm  tbat  tbese  always  indicate  correctly  tbe  aetl 
of  tbe  morbid  process.  The  chief  cenlral  causes  are  hysteria  and 
the  nervous  weakness  tbat  attends  ausemia  and  follows  prostrating 
maladies.  The  local  causes  are  congestion  and  indammation  ol 
tbe  mucous  ttiembrane,  and  over-use  of  tbe  larynx,  especially  in  pnbbt 
speaking.  We  cannot  altogether  separate  the  two  classes^  siDce 
local  and  central  disturbance  may  coincide  in  cases  tbat  appear  to  bt 
of  local  origin  ;  bysterical  aphonia,  for  instance,  ia  frequently  excited 
by  a  transient  laryngeal  catarrh.  Moreover  some  cases,  now  regarded 
as  functional,  are  probably  due  to  slight  forms  of  polyneuritis,  some 
toxic  causes  which  have  more  tendency  to  alEect  this  than  other  nerrefl. 
Paralysis  of  tbe  larynx  has  also  been  thought  to  be  occasionally  reflex 
in  origin.  Thus  abduction-palsy,  oecesaitating  tracheotomy,  baJ 
developed  without  triiceable  cause  during  pregnancy,  and  has  passed 
away  after  delivery,* 

(3)  Paralysis  of  a  single  muscle  on  one  side  results  only  from 
local  diseaBO  affecting  tbe  minute  branches  withio  the  lamix. 
Laryngeal  growths,  cellulitis,  and  ulceration  of  the  cartilages  aiB 
oocSisioiial  causes ;  but  palsy  of  this  nature  is  not  commoQ.  Ould  bai 
been  supposed  to  excite  a  rheumatic  neuritis  of  these  branches,  but 
when  this  cause  is  effective  other  nerves  usually  sufEer,  and  the  caas 
comes  into  the  category  of  j>eripheral  polyneuritis. 

(4)  Lastly,  cases  of  laryngeal  palsy  are  sometimea  met  with  fof 
which  no  adequate  or  probable  cause  can  be  discovered.     Such 
will  doubtless  lessen  in  number  as  our  knowledge  increases. 
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Symptoms. — The  larynx  is  tbe  organ  of  voice,  and  tbe  gate  of  tbe 

sir-passages.  By  the  aid  of  the  laryngoscope  its  action  in  tbese  two 
functions  can  be  directly  observed.  The  evidence  of  paralysis  is 
correspoudingly  threefold*  (1)  Voiee  may  be  changed  or  lost  j  (2) 
tbe  entrance  of  air  in  respiration  may  be  impeded,  or  tbe  closure  of 
tbe  glottis  in  cough  may  be  impaired ;  (3)  the  defective  uiovemeDt 
can  be,  in  part  at  least,  directly  observed.  The  phonic  and  respira. 
tory  functions  are  subserved  by  the  same  muscles  and  the  same 
nerves,  but  by  centres  thai  no  doubt  di^er  in  anatomical  oonQectioii 
if  not  in  position. 

The  vocal  cords  assume,  after  death,  a  position  of  slight  abducttOQ 
•  Ayiagucr, '  L'TJnion  mM./  March  Slit,  18B6. 
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firom  tilt  middle  lin^^a  little  nearer  togetlier  tiian  tliej  are  during 
ordiDarj  breaUiiEig  This  position  must,  therefore,  be  regarJed  as 
llttt  of  mtiacnlar  ralaxatiou,— of  the  rest  that,  duriug  life,  tbey  maj 
a^proiimate»  but  never  actually  uttuin*  During  phonation  the  cords 
are  brought  together  and  m 3i.de  tense ;  the  degree  of  approximation 
and  teoaion  Tariea  according  to  the  note  produced.  In  breath ing  the 
flordi  ATO  separated  during  inspiration,  the  eitent  of  abduction  heing 
|tD|Niitioiied  to  the  force  of  the  inspiration;  during  expiration  thej 
SIS  brought  a  little  nearer  together  tijan  tlie  cadaveric  position. 

If  there  is  complete  paralysis  of  all  the  musdeSf  or  (what  is  the 
eiMiimon  conditiou)  of  all  except  the  urico-thjroids,  the  vocal  cords 
astntne  tbe  cadaveric  position,  from  'which  they  caimot  he  moved 
(Kg.  109}»  Thej  are  not  approximuied  on  an  attempt  to  phonate, 
fiur  do  ibej  recede  on  deep  iDs|dration.  Hence  vocal  sounds  cannot 
bo  produced.  In  deep  inspiration  the  cunrent  of  air  may  bring  the 
oords  a  little  nearer  together  than  normal,  and  may  cause  slight 
stridor.  Instead  of  the  natural  explosive  cough  there  is  only  a  sudden 
nub  of  air  through  the  glottis.  If  only  one  cord  is  paralysed^  this 
sold  alone  is  motionless  in  tbe  "cadaveric  position"  (Fig.  110),  the 
Olber  moves  normally.  Some  phonal  ion  may  still  be  possible,  because 
Ikt  unaffected  cord  may  be  over-adducted  beyond  the  middle  line,  but 
lbs  TOtoe  is  low  pitched,  and  often  hoarse.  The  abduction  of  the 
bealthj  cord  during  inspiration  prevents  stridor*  But,  unless  the 
pdfy^  is  slight,  tbe  glottis  cannot  be  closed  with  sufficient  firmness  to 
iffsol  an  explosive  cough.  Complete  paralysis  is  met  with  in  central 
disesse,  in  disease  of  the  tru  nk  of  the  vagus,  or  in  disease  of  the  re- 
cQirent  laryngeal.  The  escape  of  the  cricothyroid  in  the  latter  csao 
ioti  not  materially  modify  the  condition  of  the  larynx. 


Fio.  109. 


Fig.  110. 


Fig.  UI. 


Fio.  109,— Total  pali^  of  b<  th  conJi.     CadftTcric  po&ttkiiw 
Fio.  110*— Similmr  palsy  of  luft  vocal  coid. 
FlA.  111.— Bilateral  shdliictor  paralysii. 


In  other  cases  of  paralysis,  instead  of  complete  loss  of  moTeuient 
with  tlie  cords  in  the  cadaveric  position,  they  are  nearer  together  and 
mimot  bd  abducted,  even  as  far  as  tbe  cadaveric  position  (Fig.  111). 
Tbij  can  he  brought  closer  together  in  phooation  and  cough,  and 
when  the  effort  ceases  they  recede  a  little,  but  the  normal  wide  reces* 
MO  diuiDg  inspiration  does  not  take  place.  This  indicates  paralysii 
if  Okie  abductors,  the  posterior  crico-arytssnoids.  The  slight  recession 
that  ina/  occur  is  due  to  the  elastiuity  of  the  attachmehts  of  the  cordi 


» 


288  CRAKIAL  NIRVE8, 

The  positioB  of  tbe  cords,  and  the  amount  of  recession,  depend  on  the 
duration  of  the  paralysie,  Th*?  adiluctors.  noopposed,  undergo  secoa- 
dary  contracture,  and  witli  iLis  tlie  glottis  becomes  permanentl/ 
narrower,  utitil  tber©  may  be  onlj»  at  widest,  a  narrow  chink  between 
the  cords.  The  tensors  are  still  actiye  as  well  as  the  adductors,  and 
hence  Toice  is  little  aflFected.  The  cords  are  imleed  always  in  tbe 
position  for  phonatiou.  The  chief  symptom  is  the  effect  on  respira- 
tion,^  The  normal  recession  of  the  cords  during  inspiration  does  not 
take  place,  and  they  are  even  brought  still  nearer  together  by  the 
pressure  of  the  inrushing  air.  Hence  inspiration  is  accomjianied  hj 
a  whistling  stridor,  often  very  loud ;  the  hindrance  to  the  entrance  of 
air  bringa  into  action  tbe  extraordinary  musclea  of  respiration,  and 
inspiration  occupies  a  longer  time  than  normal.  On  account  of  the 
shape  of  the  glottis  expiration  is  unimpeded;  the  current  of  air  even 
tends  to  separate  the  cords.  The  absence  of  any  affection  of  the  voice 
often  causes  an  error  in  diagnosis,  and  the  obstruction  is  referred  to  the 
trachea.  Bui  the  symptoms  differ  from  this  in  the  absence  of 
expiratory  stridor,  and  the  movement  of  the  larynx  up  and  down 
during  breathiug  is  greater  than  is  ever  seen  in  tracheal  stenoflifl* 
The  symptoms  are  indeed  so  characteristic  that  the  diagnosis  can  be 
made  with  certainty,  eTen  without  the  aid  of  the  laryngoscoi>e,  and 
they  are  so  striking  that,  once  witnessed,  they  can  scarcely  be  mis- 
taken,  and  can  never  be  forgotten*  The  urgent  djspacea  and  loud 
stridor,  as  each  breath  is  drawn,  accompanied  as  they  may  be  with 
Uvidity  of  the  face,  and  coldness  of  the  extremities*  are  alarming* 
!nie  danger  is  not  apparent  only  ;  the  slightest  catarrhal  swelling  of 
the  cords  sufEces  to  occlude  the  narrowed  glottis,  and  prompt  laryn- 
gotomy  alone  may  save  the  pattent  from  death  by  suffocation.  This 
account  w  true^  however,  only  of  bilateral  palsy.  If  the  paralysis  ii 
unilateral,  the  affected  cord  is  near  the  middle  line  and  motionlen; 
the  other  recedes  during  respiration,  sometimes  to  a  greater  degree 
than  normal:  symptoms  are  slight,  and  umy  even  be  absent.  The 
recession  of  the  unaffected  cord  prevents  both  stridor  and  dyspnoea. 

This  paralysis  of  abduction  may  be  due  to  central  disease  or  to 
local  causes*  It  has  been  known  to  follow  a  simple  laryngeal  catarrh* 
In  some  cases  its  etiology  is  uncertain.  Both  posterior  muscles  have 
been  found  destroyed  by  degeneration  when  all  the  other  laryngeal 
moscles  were  healthy.  It  is  possible  that  these  obscure  cases  are  also 
of  central  or  toxemic  origin.  But  a  similar  paralysis  of  abduction 
may  be  produced  by  disease  of  the  recurrent  laryngeal,  although  this 
nerve  contains  fibres  for  the  adductors  as  well  aa  the  abductors. 
Instead  of  the  cadaveric  position  of  the  cord,  and  the  complete  immo- 
bility found  in  many  cases  of  disease  of  the  recurrent,  the  oord  ia 

•  Hence  thii  paliy  waa  termed  by  Tiirck  •' rtiplratory  psrilf  iii,**  m  dtvtingniabed 
from  'Aphonic  paralytis/'  it)  which  tbe  voice  ii  affeGted,  while  the  coDdiUoni  in 
whkh  both  fatiadoni  mrs  disturbed  hi»ve  buen  termed  "mixed  p«nljsi«.*  This 
•omewbat  looie  divltiioa  bardlj  deserves  the  ivide  tdoptloa  it  hfti  obtained. 
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middle  lioe  j  farther  £wl«3  action  is  etiU  possible,  but  there  is 
n,  and  if  both  nerves  are  affected  the  eytnptoms  above 
d€«ciibod  t^i»  present  in  characteristic  degree.     Much  ingenuitj  has 
hmm  expended  Id  attempting  to  explain  why  the  abductors  should 
tfoBer  chiefiy  from  disease,  snch  as  the  pressure  of  an  aneurisni, 
which  pfeeumablj  affects  all  the  fibres  of  the  nerve.     Some  hare 
that  the  adductors  must  be  fiup[>lied  also  by  the  superior 
an  hypothesis  unsupported  by  anatomy.     It  has  also  been 
iUggested  that  the  fibres  for  the  abductors  may  be  auperEcial  in  the 
aerre,  and  so  suffer  first,  or  have  some  mysterious  special  procliTity 
to  disease.     Others  have  remarked  that  the  abductors  suffer  mosip 
just  as  the  alNluctors  and  extensors  of  a  limb  suffer  more  iu  hemi- 
plegia than  the  adductors   and  ffexors — a  doubtful  analogy  which 
■florda  DO  explanation.* 

The  fact  that  disease  of  the  recurrent  laryngeal,  affecting  all  fibres 
apparently  equally,  may  inftuenoe  abduction  more  than  adduction, 
agnsl  be  taken  in  connection  with  another  fact,  that  electrical  stimu- 
hHom  of  the  recurrent  nerve  causes  adduction  of  the  cord.  In  the 
former  case  we  are  justified  in  presuming  that  all  the  muscles  supplied 
Qilder<ACt,  in  the  latter  case  it  is  certain  that  all  owr-act ;  in  each 
eue  there  is  adduction.  It  is  probable  that  the  explanation  will  be 
ittimd  ID  the  relative  bulk  and  arrangement  of  the  two  sets  of  fibres* 
Hie  adductors  are  more  numerous  than  the  abductors^  are  probably 
mote  bulky,  are  certainly  more  varied  in  armngement,  and  perhaps 
act  wA  greater  mechanical  advantage*  The  direction  of  tbe  fibres  of 
Ike  posterior  crito-aryta&Doida  se^^ms  less  favorable  to  their  action  on 
tliB  arjtsnoid  cartil.iges  than  that  of  the  lateral  muscles,  and  when 
At  eordt  are  adducted  the  relative  disadvantage  of  the  posterior 
WBScles  must  be  increased*  Thus  an  equal  reduction  of  absolute 
pover  maj  cause  a  far  greater  impairment  of  the  abductors  than  of 
^^ihe  adductors.  Hence  it  is  better  to  speak  of  this  condition  as  an 
^Hbnpairment  or  loss  of  abduction,  rather  than  as  paralysis  of  the 
^^nibdtietors.  The  a^»duction  palsy  with  narrow  glottis  probably  results 
^Bffrom  dftms^  to  the  recurrent  nerves,  which  is  incomplete  in  degree 
'  attboogb  not  necessarily  partial  in  distribution.  The  complete  palsy 
vitk  ei^averic  position  of  the  glottis  is  tbe  consequence  of  complete 
pttimlyeia  of  the  nerve.  Thus  the  latter  lias  been  obiieiired  to  follow 
Ibo  former  as  the  disease  progressed  (Scheeh,  Kosenbach). 

It  hae  been  suggested  (first  by  Bie'gel)  that  the  adduction  in  disease 
ilC  the  recurrent  might  be  the  result  of  secondary  contracture  in  the 

k  on  opposed  crico- thyroid,  which,  as  a  tensor  and  elongator  of  the  cords, 
aauat  tend  to  bring  tbe  cord  and  vocal  process  into  a  straight  line. 
filO  chief  difficulty  in  accepting  this  exprlanation  i^  that  the  adduction 
ii  not  invariable,  as  it  should  be  were  it  the  result  of  a  secondary  con. 
tnidmre  of  the  unopposed  crico-thyroid,  Nevertheless  secondary  con- 
liaolare  may  play  a  part  in  the  phenomena  of  some  cases.     If  the 

•  Sm  Seiuon,  •  Arcli.  of  LarjuguL/  1S81  j  »ud  Euwell,  •  Froe.  Koy,  Soc,;  1892. 
▼OL    Jf.  19 


290 


CRANUL   1JERVE8* 


narrow  glottis  ever  persista  after  pa!sj  baa  bccoDie  complete^ 
he  from  secondarj  contracture  and  sliortemiig  of  the  adductors^  per- 
petuated b^  tissue  changes  in  them* 

Disease  of  one  recurrent  nerve  usually  affecta  only  the  corresponding 
Toeal  cord,  Paraljiiie  of  both  cords,  wbeu  produced  bjr  an  organic 
lesion,  ia  genemlly  due  to  disease  of  both  recurrent  nerves  or  to 
central  changes,  But  three  cases  are  on  record  in  which  both  oords 
were  paralysed,  although  only  one  recurrent  nerve  was  found  to  be 
compressed  or  otherwise  diseased. f  In  two  cases  the  paralysis  was 
greater  on  the  side  of  the  lesion  than  on  the  other.  Tbe  p.ii^vsi8 
of  the  opposite  cord  is  supposed  to  be  due  to  an  influence  on  the 
centre. 

Paralysis  of  abduction  also  occurs  in  hysteria,  although  rarely ;  it 
is  then  always  hilateraL  The  cbaracterisiic  symptoms  are  present — 
inspiratory  stridor^  often  intense,  with  unimpaired  phonation.  Most 
recorded  cases  bave  recovered,  but  the  inspiratory  dyspnoea  mav  be 
alarming  in  its  intensity,  and  it  is  pruhiible  that  death  has  occurred 
in  more  tban  one  instance.  In  a  case  of  morphia  habit  and  hysteri&|;^| 
the  patient  suffered  from  loud  inspiratory  stridor,  absent  during ^^ 
expiration,  not  interfering  with  pbonation,  and  due  to  abductor 
paralysis.  It  disappeared  entirely  while  tbe  patient  was  under  the 
itjfluence  of  morphia,  but  reached  an  alarm i eg  intenRity  when 
morphia  had  been  withheld  for  twelve  hours,  the  stridor  being  audible 
all  over  the  house.  Amaurosis  and  aotne  mental  derangement  coincide 
with  tbe  stridor.  She  recovered  rapidly  ynder  treatment,  whic 
consisted  in  a  modification  of  the  Weir-Mitchell  system,  the  gradual 
-withdrawal  of  morphia,  and  tbe  hypodermic  injection  of  strychnine. 
Tbe  abductor  paralysis  has  been  mistaken  for  spasm,  on  account  of 
the  stridor  tbat  accomjianieB  it;  but  the  circumstances  that  expiration 
is  noiseless  or  nearly  so,  and  speech  unaffected,  effectually  distingubh 
it  from  spasm.  It  is  probable  that  many  cases  of  so-called  hysterical 
ipasm  of  the  glottis  have  been  really  abductor  palsy. 

In  adductor  paralysis  the  cords  are  apart  and  cannot  be  brought 
together.  Tbe  state  in  which  the  cords  are  in  the  cadaveric  position, 
and  cannot  be  moved,  should  not  be  spoken  of  as  adductor  paralysis, 
because,  although  the  adductors  are  paralysed,  all  the  other  muscles 
are  paralysed  silso.  The  term  sbould  be  applied  only  to  the  cases  in 
which  tbereis  still  the  power  of  abduction  on  deep  inspiration,  but  na 
power  of  bringing  the  cords  nearer  together  tban  the  cadaveric  posi- 
tion.   Thus  defined^  adductor  paralytiis  is  rarely  doe  to  organic  diseaae 

*  WAgner  attributes  the  ctiduverio  pasitiou  to  tlie  crico-tbyroid^  b««<'aa»e  it  ii 
tts*amecl  whon  tbe  superior  luryngeal  nerve  h  divided  after  the  inferior  (*  Virch. 
Arch./  Bd.  cix,  p.  437, 1890). 

t  B&utnler,  Jobiuonf  Soumierbrcdt.  The  cue  of  Sommerhrodt  wia  one  of  trma* 
matie  dAinagi*. 

%  Seen  with  Mr.  W.  L,  WiDterbotha!!],  of  Bridgwater.  The  din^noiij  of  tbt 
l.iryngeul  eotiditicm  was  aflerwardi  coafinued  hy  Sir  MoreU  Mackenzie. 
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of  iLe  uerves  or  centres.*  It  ia  most  common  as  a  partial  paralysis  j 
Ibo  cards  are  not  brought  together  iti  phouation,  and  the  patient  is 
tbas«ilore  ▼oiceless,  but  they  can  be  brought  together  In  coughing. 
HcDOd  this  has  been  termed  **  phonic  paralysis "  (Tnrck).  It  ia 
oooiinon  in  hjsteria,  in  which  it  causes  the  so  called  "  hysterical 
ftpll0Dta,**  and  it  results  alto  from  over-uae  of  the  voice  and  from  catar- 
rhal  laryngitis.  It  is  also  smd  sometimes  to  result  from  cold  without 
kri ngitis  (Bose).  In  hysterical  aphonia  the  patient  is  sometimes  able 
to  sing,  although  she  can  only  speak  in  a  whisper  (t,  Binins), 

Another  form  of  partial  adductor  palsy  ia  due  to  loss  of  power 
in  th€  aryt«noideuB ;  the  result  is  defective  closure  of  the  posterior  part 
of  the  glottis  and  hoarseness  or  loss  of  voice.  Little  is  known  of  the 
lymptt^ms  and  causes  of  paralysis  of  the  ten  sore  of  the  vocal  cords» 
biyond  the  fact  that  palsy  of  the  internal  fibres  of  the  thyro-arytiBuoideiiB 
omses  the  edge  of  the  cord  to  be  concave.  The  effect  on  the  voice  ii 
timilar  to  that  of  the  preceding  palsy,  and  the  two  are  sometimei 
isiomted. 

For  the  exact  diagnosis  of  these  laryngeal  palsies  an  eiami nation 
hf  means  of  the  laryngoscope  is  essential.  But  it  may  be  useful  to 
compare  the  symptoms  presented  by  the  chief  forma  of  paralysis, 
siiioe  they  often  suggest  very  clearly  the  nature  of  the  affection. 
In  the  following  table  the  symptoms  are  enumerated  in  the  first 
tolumn,  the  condition  seen  witli  the  laryngoscope  in  the  second^ 
od  the  form  of  paralysis  in  the  third.  The  inability  to  effect  an 
oplosive  cough  is  of  great  siguificauce  as  evidence  of  a  palsy,  of 
oi^ie  origin,  in  the  absence,  of  course,  of  local  organic  disease. 
EoLire  loss  of  voi^^e,  as  well  aa  of  cotigh,  BUg^eats  bilateral  palsy  of 
grave  nrganic  nature,  but  without  loss  of  cuugh  it  indicates  unimpor- 
tjmt  a^lduetion  palsy.  Loss  of  cough  without  loss  of  voice  suggests 
jaratytis  of  one  cord.  Loud  inspiratory  stridor  without  loss  of  voice 
nauis  abduction  paralysis. 


9ym^0 


0  vt^ee ;   fio  eough ;  Btridor  Both  eordi  moderately  ftlxlycted  and  Totnl  bilittem] 


I  oalj  on  detp  toftpirutiOD. 
foin  low'pitibed  and  bonrse; 


I  j|if )ifr  CKH  deep  breathing. 


SifntL 


tnotlanleiia. 
One    rord    modenitcly  abrlucted   and 


DO  eoQgb;  stridor  aWent  or  motionleasp  tbe  otber  moving  freely, 


and  even  beyond  the  middle  line  inj 
phoimtiou. 


Toiee  little  changed;  cootjb  Both  cords  ntmr  tojretber,  atid  during' 
normal;  inspiration  difficult  iiiBpiration  not  Beparated,  but  even 
aad  long,  with  loud  etridor*   j  dra^ii  nearer  iogt^tber. 


•  Nairfatil*  *  Berlin,  klin.  Woehcnsehrift,'  18Rd.  No*.  3fi  and  37.     The  tame  fad 
1  liicn  fccentlj  empbastsed  b^  Dr,  Semon,  '  Arch,  of  Lar}  nj^ologj/  loc.  lit. 


P^i-y. 

Total 

unihiternl 

paliy. 


Total 

abductor 

palay. 
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SjmpttmB. 

Stfni. 

u^ 

Eymptomt  \nt<inclm\ve  i  little 
AfiecUon  of  voice  or  coogfa. 

No  Toicej  perfect  congb;  no 
stridor  or  dysptioea. 

One   cord   Denr  the  middle   line,  not 
nio¥lnK  during  inapinLtion ;  tbe  other 
normul. 

Corda  norm&l  in  poBttion  and  movinff 
normally  iorcspiratioinbat  not  brought 
together  on  an  attempt  nt  phoimtion. 

Unilati^ 

abductor 
pa1.y. 

Adductor 
p«Uy. 

AnmstheBia  of  the  laryTiw  m  rare.  It  results  from  disease  of  tbe 
superior  laryngeal  cei-ire,  or  the  rcH>tfi  of  the  vague;  it  is  occasionallj 
met  with  in  degeoe  rat  lone  of  the  ineduUa,  but  ib  then  usually 
mcomplete.  It  maj  fonu  part  of  hemianBBsthesia  of  hysterical  or 
cerebral  origin.  In  the  latter  cases  reflex  action  is  unimpaired;  in 
disease  of  tbe  nerre  or  medulla  it  Is  lost.  General  anaestbesia  about 
the  entrance  to  the  larynx  is  said  to  have  been  met  with  io  hyfiterica) 
aphonhk 


Spasm  of  tkb  Jjartwk 


The  comfnoB  forni  of  spasm  of  the  laryngeal  muscles  is  that  of  the 
adductors.  The  muscles  tbat  close  the  glottis  are  more  powerful  than 
thoBe  thiit  open  it»  no  doubt  because  Erm  closure  is  necessary  for  tbe 
process  of  coughing,  and  in  order  to  fir  the  thorax  during  muscular 
effort.  Moreover  tlie  reflex  mechanism  is  connected  chiefly  with  the 
glottis-closers,  doubtless  to  protect  tbe  air-passages  from  foreign 
bodies,  or  to  aid  in  the  expulsion,  by  coughing,  of  any  irritant  sub- 
stances that  have  gained  an  enimnce.  Hence  any  nerve  irritation^ 
direct,  central,  or  reflex,  eauses  closure;  and  it  is  not  surprising  that 
spasm  accompanies  a  large  number  of  laryngeal  diseiises,  varving  ia 
its  prominence  accorctiog  to  the  irritative  nature  of  the  disease  and 
the  excitability  of  the  reflex  mechanism.  The  latter  is  far  more 
intense  in  children  than  in  adults,  and  hence  in  thtm  the  slightest 
laryngeal  catarrh  gives  rise  to  spasm.  Attacks  occur  especially  at 
nigbt,  when  ibe  rt^flex  mecbanism,  released  by  sleep  from  the  control 
of  the  higher  centres,  is  in  its  most  active  state.  Spasm  may  occur 
from  irritation,  not  only  of  the  8U[^erior  laryngeal  nerve,  but  also  of 
tbe  vagus  below,  as  when  the  latter  is  comj>ressed  by  a  tumour  in  the 
upper  part  of  the  chest ;  tbe  afferent  impression  is  due  to  irritation  of 
tbe  sensory  fibres  from  tbe  trachea.  Reflex  spasm  is  always  bilateral. 
Direct  spasm  from  irritation  of  one  recurrent  laryngeal  usually  in* 
toItcb  only  one  Tocal  cord,  but  in  a  few  cases  spasm^  so  excited,  baa 
been  bilateral*  This  may  be  explained  eitber  by  tbe  irritation  of  some 
afferent  fibres,  or  (according  to  Krishaber)  by  spasm  of  the  aryt»noi» 
deus,  which  is  a  bilateral  muscle. 

Simple   spasm   occurs   in   rickety  children^  in  whom  the  nervous 
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•jsUmi  18  in  a  condition  of  exeeasi^e  re6ex  exciiabilitj.  In  tbis  fcMni, 
it  t<*nnt'd  "  larjrogismua  stridulus/'  tlie  yaso-motor  and  ciirdiac 
of  the  medulla  are  aUo  deranged ;  the  ckild  on  some  exciting 
ftA  m  0tart^  a  peripheral  impresBion,  or  eTeu  without  apparent 
•Wildrulj  turns  pale.  Is  unable  to  get  its  breatb  for  a  few 
and  lhen»  the  spasm  ivlixiug,  air  is  drawn  lb  rough  tl*e 
sIdwIj  opeuitig  glottis  with  a  crowing  noise.  Paroxysmal  attacks  of 
lArvtigeal  spiism  6otiietimt''S  occur  in  adalts*  usuallj  in  the  night. 
Tbej  are  apparently  analogous  to  attacks  of  antbma,  the  spasm 
al^rdmg  the  larynx  instead  of  the  broncbia.1  tubes.  The  sufferer 
wakes  up  with  a  feeling  of  suffocation,  intense  difficulty  of  brt^athing, 
loud  laryucreal  stridor,  wliich  after  a  few  minutes  pa^se^  away. 
During  the  spiiam  the  distress^  may  be  extreme,  the  putient  tears 
Opao  hii  clothes,  and  may  seem  at  the  p^iiut  of  death.  Such  ooca- 
lional  attacks  have  been  known  to  recnr  from  time  to  time  during 
Biaay  yc^ra.  They  have  been  known  to  repLice  attacks  of  migraine 
{Id?eiiig)t  and  are  occasionally  met  with  iu  the  subjects  of  locomotor 
ataxy,  in  whom  tbey  have  been  termed  •*  laryngeal  crises  "  (see  voL  i), 

Th«  paroxysms  of  laryngismus  stridulus  probably  differ  only  in 
degree  from  the  general  convulsions  that  are  also  common  in  rickety 
children.  In  most  epileptic  convulsious  there  is  laryngeal  spasm, 
which  causes  the  initial  ^'epileptic  cry."  Boring  the  paroxysms  of 
hydrophobia  there  is  also  spasm  of  the  glottis. 

Lastly,  spasm  of  the  larynx  is  met  with  iu  certain  general  neuroaef^ 
in  ii5tam  •  rarely,  in  hysteria  occasionally.  In  the  latter  it  may  occur 
in  paroxysmal  or  more  continuous  form  The  paroiysma!  form  con- 
ttitutes  one  variety  of  hysteroid  convulsion  lu^^t^mces  of  this  are 
described  in  the  chapter  on  hysturia.  The  continuous  form  is  very 
mT«*  There  is  stridor  wuh  iuspiration  nnd  expiration,  the  vaioe  is 
feeble,  and  there  may  be  hystt^ncal  rapid  breathing.  The  diagnosis 
from  hysterical  abduct  ion- paralysis  rests  on  the  fact  that  the  stridor 
in  apasm  accompanies  iuspirittioii  as  well  as  expiration,  and  the  voice 
b  more  altered  than  iu  abduction-palsy,  in  which  also  the  loud 
whtstlint;  inspiiation  coutrastsi  with  tbe  almost  noissdess  expiration. 
Tbe  laryngeal  symptoms  uaually  pailake  of  the  character  of  the  other 
disturb  I  nces  that  may  be  present;  the  spasm  is  accompanied  by  other 
ipftRro<»dic  or  convulsive  symptoms ;  the  paralysis,  by  loss  of  power  or 
of  »enMbility.  It  is  probable  that  some  cises  of  supposed  spasm  have 
been  t^lv  instances  of  abduction -paralysis. 

iLrare  con<]ition  of  functional  spasm  has  been  described^t  in  which 
si^asm  is  excited  by  attcmptis  to  spi-ak.  It  is,  bo  to  8}>eak,  the  con- 
Vi^rso  of  phuuic  paralysis.  In  the  latter  tbe  cords  cannot  be  brought 
together  in  s^^aking ;  in  the  functional  spasm  they  are  brought 
together  too  forcibly.  Either  the  patient  cannot  speak  or  speaks  at 
first  in  an  altered  voice,  which  ceases  altogether  when  a  greater  effoit 

•  KnitTHi,  •  MoiiatMchv.  f.  Ohrenkr,,  Ac  /  18S4. 
r>Miuitiiitr  (1875),  Schec  .  (187&),  NotUnagrfl  (1881),  FriUehc,  Jiinuz  (1880). 
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is  made^  on  account  of  the  increased  spasm  that  the  effort  inducic 
Apart  from  attempts  to  speak  there  is  no  laryngeal  disturbance.  It 
has  been  termmed  **  spastic  aphonia "  or  "  phonic  lar jngeal  spasm ** 
by  Sc'hnitzler,  •*  sjiastic  djspbonia"  bj  Schech,  and  •*  co-ordinated 
laryngeal  spasm  "  by  Nothnagel,  because  he  observed  it  to  accompanj 
other  voluntary  movements  of  the  larynx  besides  those  of  speech, 
while  it  was  absent  in  all  involuntary  and  automatic  movements. 
The  spasm  may  be  attended  with  pain  in  the  lai-ynx  and  t'Tea  to 
the  upper  part  of  the  thorax  (Jurasz).  The  aff#*c'tion  bas  been  com- 
pared to  writers*  cramp,  but  differs  from  this  in  its  general  etiological 
relations,  and  iu  lis  greater  amenability  to  treatment.  A  closer 
analogy  to  writers'  cramp  wris  presented  by  a  case  recorded  by 
Gerhardt,  in  which  the  ptitient  had  actually  suffered  from  writers* 
cramp,  and,  at  the  age  of  fifty,  learned  to  play  the  flute.  The  act  of 
blowing  the  0iite  brought  on  laryngeal  spasm  and  an  unintended 
voice-sound,  accompanied  by  muscular  contractions  in  the  arm  and 
angle  of  the  mouth. 

Various  forms  of  cough  occur  as  isolated  symptoms,  but  scarcely 
come  into  the  province  of  this  book.  One  form,  however,  deserves 
special  mention,  the  barking  cough  which  occurs  in  boys  about  the 
time  of  puberty*  which  is  a  source  of  great  annoyance  to  the  ftien  ds 
of  the  patient.  It  is  generally  the  result  of  the  habit  of  masturba* 
tion,  and  a  knowledge  of  this  enables  a  case  whieh  has  gone  on  for 
months  to  be  quickly  cured. 
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The  influence  of  general  disturbance  of  the  pneumogastrio  on  the 
resi»iratory  movements,  and  the  spasm  that  results  from  irritation  of 
the  afferent  pulmonary  nerves,  have  been  already  described.  The 
muscular  fibres  of  the  bronchi  are  supplied  by  this  nerve,  and  their 
paroxysmal  contraction  in  asthma  has  been  thought  to  be  produced 
through  its  agency.  It  has  also  been  asserted  that  the  plain  muscu- 
lar fibres  said  to  exist  in  the  puluionary  tissue  are  supplied  by  the 
pneumogaatric  (Gerlach),  and  their  contraction  has  been  assumed  to 
explain  a  peculiar  form  of  emphysema  observed  in  a  case  of  compres- 
sion of  the  pneumogastric  (Tuczek)  ;  but  the  compression  caused  also 
deep  breathiog  of  a  costO'Sujjerior  type,  and  the  emphysema  may 
have  been  merely  the  result  of  the  energetic  movement  consequent  on 
the  stimulation  of  the  respiratory  centre.  The  pneumogaatric  is 
commonly  believed  to  contain  vaso-motor  fibres  for  the  vessels  of  the 
lungs,  but  Brown^Scquard  aud  Franok  have  separately  shown  that 
these  fibres  are  contained,  not  iu  the  ragas^  but  in  the  sympathetic^ 
Yascular  lesions  of  the  lungs  have,  however,  been  observed  after 
section  of  the  vagus.  Michaelson  noted  rapid  congebtion  and  bsemor- 
rhage;  it  is  possible  that  this  may  have  been  of  reflex  origin,  pro- 


Ibrou^h  tbe  agencj  of  the  sympatlietic.    But  in  maa,  actite 

of  the  pons  sometimes  CiHise  r.ipid  vascular  changes  in  the 

Inagt;  in  one  case  of  haemorrhage  into  the  pons,  fatal  in  two  hours^ 

I  faancl  intense  oongeation  with  extmvasatioEi  into  the  left  lung,  and 

iMBewxflhsges  in  the  left  extremity  of  the  stomach.     After  section  of 

Uwagtitr  animals  die  from  cbrotiio  pneumonia,  and  henee  the  vagas 

has  been  supposed  to  he  a  trophic  nerve  for  the  lung^.     Such  changes 

have  also   been  accounted  for  bj  the    entrance  of  food  from    the 

pharynx  into  the  bronchi,  in  coosequence  of  paralysis  of  the  oeso- 

pUagns  and  the   paralysis  of   the   larynx    (^Traube,    Steiner).      All 

idmit  that  this  is  one  cause  of  the  pulmonary  affection,  but  opinions 

differ  as  to  the  extent  of  its  influence. 

Ik  is  possible  that  the  curious  phenomena  of  hiceou^h  may  be 
connected  with  the  affections  of  this  norve,  as  they  i-erlaioly  are  with 
the  resjjiratory  centre.  Other  paroxysmal  attacks  of  varieJ  and 
firioas  character  are  also  met  with.  Thus  a  man  aged  thirtj-seyen» 
whose  family  was  liable  to  asthma  in  tbe  last  generation,  suEered 
for  one  and  a  half  years,  at  intervals  of  four  days  to  a  week,  from 
ptcpohar  attacks  lasting  from  twelve  to  twentj-fonr  hours,  and 
thsvaeterised  by  prostration,  weakness  of  tho  limbs,  and  ^lallor  of  the 
bOi  with  muscular  **  workin;^  "  in  tbe  chest,  followed  by  a  copious 
flow  of  saliva,  such  as  precedes  fomiting,  aud  then  an  intense  seuse 
ofiofftpcatioo. 

Gabdiao  Beanchei. 

Tbe  inhibitory  effect  of  irritation,  and  the  acceleration  of  the  heart's 

ictioatbEt  results  from  lessened  action  of  the  vagus,  have  been  before 

sUuded  to.     Increased  frequency  has  been  several  times  observed 

in  case-}  of  local  disease  of  the  vagus  in  the  thorax,  compression  by 

aediastinal  tumours,  &q.     In  a  case  of  phthisis,  for  instance,  in  which 

the  pulse  was  unduly  frequent  (130—148),  at  first  occasionally,  and 

illennurda  constantly,  Meixner  found  the  left  ya<^us  enclosed  in  a  mass 

of  enlarged  glands  in  the  upper  opening  of  tho  thorax.     The  vagus  ia 

ftlso  tbe  afferent  nerve  from  the  heart; ;  and  although  we  are  normully 

^■fpcoBScious  of  the  cardiac  action,  some  of  the  disordered  seoisations 

Pft  disease  are  apparently  produced  through  its  agency.     In  certain 

anginal  attacks  the  heart's  action  is,  for  a  time,  arrest(?d  or  retarded, 

4nd  in  a  few  cases  these  symptoms  have  been  found  associated  with 

I,      drgauic  disease  of  the  cardiac  plexus.     Thus  in  a  c-ase  in  which,  during 

roxysms  of  intense  auj^inal  anguish,  the  heart's  action  was  arrested 

r  four   or  six   pulsations,   Heine  found   a  tumour  involving  the 

iac  plexus.    In  a  case  recorded  by  Blandin,  anginal  attacks  were 

ted  with  a  small  tumour  of  the  vagus.     Pstiudo*anginal  sym* 

18  have  lieeu  6up[>osed  to  be  associated  with  neuritis  of  one  vagus 

iierfB-*     Further,  there  are  afferent  fibres  from  the  heart,  inhibiting 

•  Si«e  Obolensky,  '  Berlia,  klh*.  Wocbcniclir./  No.  52.  1889. 
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the  action  of  tlie  vaso-inotor  centre,  and  these  are  prolmbly  distiirbci 
in  aome  angiDal  seizures. 

The  inhibitory  fibres  also  for  the  heart  seem  to  be  eometimoB  Btm>ia 
lated  from  the  centre,  e,  g.  by  toxic  blood-states   haying  a  speui 
iDfluence  ou  this  part.     But  thej  are  oocasionallj  disordered  in  pur 
yama  which  seem  to  be  ielat<^d  to  those  of  niigritioe,  and  like  mi- 
gr^iine,  may  be  retnotely  conDected  with  inherited  gout,  which  ia  &  |>«- 
tent  cause  of  functional  nerve  derangement.*  ^H 

After  disease  or  iiijnry  of  the  vagus  the  heart  has  been  found  in  »^^ 
state  of  fatty  degeueration,  and  hence  it  has  been  thought  that  ih^ 
vagus  contains  trophic  tibres  for  the  eardiac  substanoe. 

Ga^tbic  Branches. 

The  branches  to  the  o&sopbagua  are  rarely  diseased  exoept  in 
of  affection  of  the  nerve- trunk  or  of  the  centre.  In  yerj  rare 
such  disease  has  caused  difficulty  in  swallowing,  simulating  8triotu]%. 
Spasm  of  the  cesophagfua  is  far  more  frequent.  The  vagus  is  the 
sensory  nerve  fur  the  stomach.  Itti  fibres  are  very  bensitive  to  an? 
local  irritation,  and  not  rarely  the  seat  of  spontaneous  neuralgta^ 
Hunger  is  generally  believed  to  be  a  pneumogaatrio  sensation,  and 
complete  loss  of  the  sensations  of  hunger  and  thirst  was  noted  in  » 
case  of  softening  of  the  root  of  the  vagus  from  an  aneun«m  of  tha 
vertebral  artery  {Johnson),  Appetite^  however,  is  not  always  lost  in 
animals  when  the  pneumogas tries  hare  been  divided  (Erid).  In  some 
cases  of  disease  of  the  nerve,  excessive  appetite  has  been  present.  This 
Bympt4>na,  for  instance,  was  noted  in  one  case,  in  conjunction  with 
dyspnoea,  noisy  breathing,  and  vomiting  of  unaltered  food ;  post 
mortem  both  pneumogiistrlcs  were  found  atrophied  (Swan),  In 
another  case  of  ineutiable  appetite,  small  neuromata  were  found  on 
the  nerve.  It  is  possible  that  the  symptom  may  be  partly  the  result 
of  the  defective  digestion  of  food. 

The  pneumogaetric  ia  also  in  part  the  motor  nerve  of  the  stomach  ; 
after  its  section  the  contractions  of  the  organ  are  lessened,  although 
not  altogether  arrested.  Vomiting  is  probably  produced  through  its 
agency,  by  varied  reflex  and  central  irritiition-  In  the  latter  case  (ui 
in  mToingiiis)  tbe  vomiting  is  sometimes  extremely  rapid.  I  have 
known  paroxy*imal  vomiting  to  result  from  the  intermitting  pressure 
of  a  tumour  on  the  vagus  ;  and  Boinet,  having  exposed  the  vagus  in 
an  operation  in  the  neckt  noted  that  whenever  he  touched  the  nerve 
the  patieut  vomited. 

•  A  woinan,  in  tb«  course  of  five  yeftrs,  had  n\x  uiimc)t»,  in  which  there  was  « 
peculiar  cedematooB  erytheniH  ia  the  regiou  stipplied  by  tlie  6nt  tlivUion  of  the  fifth 
nerve  on  both  aides,  follow<>cl  by  prolongeil  rotardtttJoii  of  \hv  heart  dowuto2a»iid 
32  a  luinute  for  weeks  together,  in  ton  sequence  of  prolongation  of  the  ayttok*. 
During  the  first  few  day  a  of  each  attack  the  tenipemtnre  was  raitied  to  102*5^ 
There  was  a  fnmily  history  of  gout,  and  the  patient  had  formerly  Buffered  twam 
diBtinct  inigiain*' 
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'  Tb«  vmgiM  Mxseleraiea  the  cob  traction  of   the  inte&tiueSi  but  no 
ntMliciiil  ejiDptoms  baye  been  observed  from  its  disease. 


PftOGMoeis. — ^The  prognosis  in  every  case  depends  chiefly  upon  the 
ikAtiixe  oi  the  disease  that  interferes  with  the  f  urictir»u  of  the  nerve. 
li  ki  good  only  when  the  disturbance  is  not  due  to  organic  mischief, 
lo  the  diseases  in  which  tlie  local  symptoms  form  part  of  a  wider 
fiMttonal  disturbtince,  us  in  hyBteria  and  mvilt][)le  neuritis,  the 
ppoposis  is  descril>ed  in  the  account  of  those  diseases, 

jOuoKOSis, — The  ckief  symptoms  on  whifh  the  diagnosis  of  disease 
of  the  TaguR»  in  any  given  ease,  depends,  are  the  laryngeal  paralysis, 
nlitded  respiration,  accelerated  or  retarded  action  of  the  heart,  and 
TOBiiting.  The  diagnosis  of  the  seat  of  the  disease  rests  npon  the 
distribution  of  the  symptoms,  and  on  the  associated  disturhance.  It 
ii  especially  important  to  remember  that  this  nerve  suffers  in  poly- 
oearitis-  Disease  of  the  trunk  of  the  vagus  is  much  less  common 
thill  dkeftse  of  its  branches  or  roots.  Paralysis  of  one  vocal  cord, 
f«r  iMtAnce,  is  almost  always  the  result  of  pressure,  either  on  the 
recorrent  laryngeal  or  on  the  roots  of  the  spinal  accessory  at  the 
sae«iBlla»  In  the  former  case  there  are  indications  of  disesise  in  the 
tfconut;  in  the  latter,  other  nerves  suffer,  especially  tbe  hypoglossal. 
flQttleral  paralysis  of  the  larynx,  if  cousiderable,  suggesii  eetitral 
diiSBtfe — degeneration  of  the  nuclei  in  tbe  medulla  ;  if  i^light^  it  may 
he  of  local  origin  and  independent  of  a  lesion  of  the  nerve  itself,  as 
in  Um  ease  of  the  **  phonic "  adduction -palsy,  Biseuse  of  both 
[  reearrent  laryngeals  is  very  rare*  but  it  must  b  -  remembered  tbat 
i  disease  ol  one  recurrent  has  been  knuwn  to  influence  both  cords.  In 
L^Mci  cases  of  pressure  on  the  nerve  the  compressing  disease  cm  uses 
^Hbor  obtrusive  indications  of  its  presence  and  position,  the  chief 
^Bteption  being  deeply  seated  tumours  of  the  thorax. 

Tmsj^TiCEKT. — ^The  chief  element  in  treatment  is  to  remove  the 
process  by  which  tbe  damage  to  the  nerve  is  produced ;  tbe 
to  be  enrploved  must  vary  a*  cording  to  the  nature  of  the 
and  have  been  aln^ady  fully  described  in  connection  with  the 
cental  nerves.     The  frequency  witfi  which  a  lesion  of  the  nerve- 
is  due  to  syphilis  must  be  especially  remembered.     Central 
lerative  processes  are,  for  the  most  part,  beyond  the  influence 
of  drugs ;  their  treatment,  as  far  as  it  ia  practicable,  is  descril^ed  in 
tlie  tection  on  bulbar  paralysis. 

The  chief  division  of  the  pneumogastric  for  which  special  treatment 
may  be  necessary  is  that  for  tbe  larynic.  The  causes  of  organic 
damagd  to  the  recurrent  nerves  are  generally  grave  ] progressive  diseases, 
sodiM  e&ncer  or  aneurism,  beyond  tbe  efiei*tive  range  of  medicine  or 
ttirgery.  The  fa(^  tl>at  scrofulous  euUirirt-ment  of  lymphatic  glands  is 
sa  occasional  cause  of  comprcbsiou  of  the  recurrent  nerves  should  be 
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remembered  ;  and  cod-li?er  oil,  iodide  of  potassitim,  and  arBemc  tbeald 
bo  giToii  wLuutiTer  it  is  probable  or  even  possible  that  the  disease  ia  of 
this  Bature.     Moreover,  here  alao  syphilis  may  be  at  work. 

Ia  paralvBia  secondiiry  to  iaflaramatioe  of  the  larynx  or  to  cold,  the 
appropriate  treatment  for  the  laryngeal  disease  should  be  co ui bitted 
with  stiroulating  applications  or  blisters  to  the  exterior  of  the  iarynx. 
The  insufflation  of  strychnine  has  beeu  recoui mended,  but  the  amount 
absorbed  is  uncertain  and  variable,  and  dangeroua  symptonis  have 
ensued*  It  is  probable  that  all  the  good  which  strychnia  can  aecom* 
pliuh  is  to  be  obtained  from  its  admin iijtrat ion  by  the  stomach  or  the 
skin*  Hypodermic  injections  are  unquestionably  useful  iu  laryngeal 
palsy  ;  gr.  -^—^  of  the  nitrate  may  be  injected  daily.  It  is  of  eepedal 
Talue  in  hysterica!  paralysis*  in  phonic  paralysis,  and  in  diphtheritic 
palsy, 

Eleetricity  Has  been  used  id  rarious  ways.  (1)  One  electrode  haa 
been  introduced  into  the  larynx  and  placed  near  the  paralysed  muscle, 
with  the  guidance  of  the  laryogoscopic  mirror,  ihe  other  electrode  being 
placed  outside  the  larynx,  (2)  A  double  laryngeal  electrode  has  been 
used,  with  two  small  rheophores  close  together.  (3)  One  electrode 
has  been  placed  in  the  pharynx  at  the  bat:k  of  the  larynx,  the  other 
outside.  (4)  Both  poles  have  been  placed  outside  the  larynx*  and  the 
current  passed  through  it.  The  intra- laryngeal  application,  even  in 
the  most  skilful  hands,  is  not  pleasant  to  the  patient,  and  can  only  be 
borne  for  a  few  seconds  at  a  time.  The  percutaneou»  method  is  pain- 
ful, althongb  far  less  so  than  the  other ;  a  stronger  current  can  be 
borne  and  for  a  longer  time,  and,  if  the  current  cannot  be  local iaed 
with  the  same  precision,  the  muscles  can  be  more  effectually  stiran> 
lated.  The  positive  rheophore  may  be  pressed  behind  tb©  jaw,  &ad 
the  negative  pressed  tirmly  Orud  moved  down  the  side  of  the  larynx 
and  trachea.  In  tbin  persons  at  least,  the  superior  and  inferior 
nerves  may  be  thus  directly  stimulated.  Eiiher  farad  ism  or  voltaism 
may  be  applied  ext4*rnally ;  in  organic  disease  of  the  nerve  the  latter 
only  will  influence  the  niuscleB.  But  the  value  of  electricity  in  organic 
disease  of  the  nerves  is  probably  not  great.  In  functional  palsy, 
phonic  panilysis,  atid  tbe  like,  the  nerves  not  being  degenemted,  fanv- 
dism  can  be  employed,  and  is  often  distinctly  useful.  It  is  highly 
probable  that  the  chief  results  obtained  by  electricity  are  due  to  the 
atiujulation  of  the  sensory  nerves,  and  to  the  indirect  influence  thus 
exerted  on  the  centres* 

In  the  gravest  form  of  laryngeal  palsy,  paralysis  of  the  postici,  tho 
utility  of  electricity  is  practically  limited  to  hysterical  cases,  and  even 
in  them  it  must  be  employed  with  some  caution,  Tbe  separate 
stimulation  of  the  postici  can  only  be  effected  by  the  intra-pharyngeal 
method,  the  electrode  being  placed  at  tbe  back  of  the  cartilage,  a  little 
on  one  side  of  tbe  middle  line.  Any  other  method  of  applicatioa 
will  stimulate  the  adductors  far  more  than  tl;4e  abductors,  and  &o 
increase   the   perilous  coustrictiuu  of  the  glottis.     Even  tho  intra-  ' 
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jfbmFfngmi  method  is  not  free  from  this  <^anger.  All  stimulatioii  of 
tht  irtworr  nerres  hits  &  reflei  action  chiefly  on  the  adductors,  hj 
tirtue  of  the  central  reflt'i  merbanism  for  gimrdiog  the  air-passageg 
ifitiwt  the  entrance  of  foreign  bodies,  Heucoeveo  the  intra-pharyii- 
|iiil  ftppU^tion  u  in  danger  of  doing  more  harm  iDdirectly  than  good 

Jjk  iome  cases  of  photuc   paralysis,  careful  laryngeal    gymnastics 

Wre  been  found  of  service,  as  in  muking  the  patient  utter  or  sing 

csrlAio  simple  -vowel  sounds  without  complicating  articufation»     Treat- 

sssl  by  manipulation  of  the  larynx  waa  proposed  some  years  a^o 

hj  OliTer,*  and  baa  been  found  useful  by  Gerhardt  and  others.     It 

ecmsists  in  pressing  firmly  with  the  thumb  and  forefinger  on  each 

lideof  the  tbjroid  cartilage,  at  the  upper  and  binder  part.     During 

tbs  compression  tbe  patient  is  made  to  utter  a  simple  soui^d^  and  then 

is  often  abk  to  speak,  at  first  in  a  weak,  and  afterwards  in  a  stronger 

ffiiet»    Vocalisation  once  effected,  tbe  patient  is  often  able  to  continue 

lo  iprek*     Xiaryngoscopic  examination  during  tbe  compression  sbows 

Ihiiths  manipuliition  approximates  the  arvtBanoid  cartilages  and  the 

vooal  eords,  and  at  the  same  time  makes  thotn  tense.     The  treatment 

of  hTSterical  aphonia  is  described  in  the  chapter  un  that  disease. 

la  the  treatment  of  laryngeal  ipasm  the  most  im porta ut  thing  is  the 

>Tal  of  the  condition  on  which  it  depetids,  by  tlte  treatment  of  any 

Uuryngeal  irritation  and  of  any  diathetic  state  which  exalts  the 

iniiability  of  the  central  nervous  system.     Bromide  of  potassinm  or 

taraioiiium  at  once  lessens  the  irritability,  and  cocaine  lipplied  as  a 

9fViLf  lias  a  like  action,  but  these  are  in  most  instances  palliative  ouly. 

Usifiil  BM  Ihey  are  in  removing  spasm  for  a  time,  it  ta  necessary  also 

tostrengtbeu  the  nerve-c^t^ntres  by  tonics  in  order  to  prevent  a  recnr- 

ltOoe«     Tbe  spat^m  is  usually  removed  for  a  time  by  the  inhalation  of 

cfalorolorca,  and  often  by  nitrite  of  amyl.     Ten-grain  doses  of  chloral 

ka^e  been  recommended  by  Johnson  as  a  substitute  for  chloroform, 

bat  cUoral  is,  as  a  rule,  inferior  to  bromide.     Spasm  due  to  local 

liKjBgeal  irritation  is  often  relieved  by  a  necklet  of  ice  ;  a  long  narrow 

mbt  ti  made  with  gutta-perchzi  tisstie,  the  edges  being  sttjck  together 

hf  aeans  of  chloroform,  and  this  is  filled  with  small  pieces  of  ice  and 

round  the  neck. 


SPINAL   ACCESSORY    NERVE. 

(EXT£BHAL    PAET.) 

Of  the  two  |»arts  of  which  the  spiuai  accessory  nerve  consists,  the 

^  Aoeefteory  *' part   (which  arises  from  the  medulla    oblongata,  and, 

joiilisg  the  pneumogastric,  supplies  tbe  laryngeal  muscles)  has  been 

ftlivadj  described.     The  *'  spinal "  portion,  as  it  is  termed  from  its 

•  *  AmciiciiQ  Journal  of  Med.  Science/  April,  1870,  p.  806» 


iJOO 


CHAiNlAL    NKHVES. 


origin,  or**  eiternal  porti*m/'  as  it  is  sometiraes  called  from  ita  distru 
butioii.  ia  virtuiillv  a  series  of  fibres  of  the  motor  cervical  nerres, 
tbat  have  the  unusuftl  course  of  ascending  to  the  cranial  cavity  and 
leaving  it  aga.in  with  one  of  the  eraaial  nerves  to  be  distributed  to 
the  cei-vical  muscles*  The  root-fibrea  arise  from  the  middle  of  the 
lateral  column  of  the  cord»  but  the  fibres  pass  tbroTigh  this,  nod 
spring  from  the  nerve-cells  of  the  auterior  cornu.  just  as  da  the  ante- 
rior roots  of  the  cervical  nerves.  As  tbe  fibres  have  the  same  origin 
HS  the  motor  cervical  nerves,  ao  they  have  tht*  same  distribution — ixt 
two  cervical  muscles,  tbe  sterno-mastoid  and  trapezius,  which  aremi^ 
plied  in  part  by  this  nerve  atid  in  part  by  the  cervical  nerves.  Tb© 
nerve  usually  perforates  the  stemo- mastoid,  and  suppltes  this  mutck 
iilmoat  GEtirely,  the  other  nerves  to  it  beinj^  unini|»ortant  branches 
I'rom  the  second  and  tbinl  cervical  pairs.  The  Qbres  can  be  traced 
iilmtist  down  to  the  lower  border  of  tbe  trapezius,  but  this  musak 
receives  a  larger  supply  from  tbe  cervical  and  upper  dorsal  nerres. 
Only  paralysis  of  the  nerve  is  here  described.  The  muscles  supplied 
by  it  are  frec^uently  the  seat,  of  spasm,  wbicb  produces  the  condition 
known  be  ''torticollis."  Bitt  the  spasm  often  passes  beyond  tbtt 
distribution  of  this  nerve,  a-od  is  therefore  more  conveniently  eoiK 
sidered^  la  connection  with  other  forms  of  spasm ,  at  a  later  iiagei 


Caubss, — The  nuclear  grey  matter  from  which  the  nerve  arises  may 
participate  in  central  degeneration,  causing  wasting  in  these  muscles^ 
associated  with  more  extensive  muscular  atrophy  (see  vol.  i,  p.  48d), 
The  nerve  may  be  damaged  in  tbe  neighbourhood  of  the  foramen 
magnum  by  local  meningitis  and  compression,  and  both  nerves  maj  be 
thus  affected*  At  the  side  of  the  medulla,  moreover,  the  external  part 
may  suffer  wilh  tbe  hypoglobsal,  and  with  tbe  fibres  for  the  larynx. 
Outside  the  skull  it  may  be  damaged  by  wonnds,  by  deep-seftted 
tumuurs,  by  caries  of  tbe  higher  cervical  vertebrae,  and  by  absoesset 
springing  from  the  cervical  glands,  and  sometimes,  although  r&rely, 
by  rheumatic  neuritis. 


Symptoms. — Tlie  effect  of  disease  of  the  nerve  is  paralysis  of  tbe 
muscles  supplied  by  it.  If  the  trunk  of  the  nerve  is  diseased,  tbe 
fitern<-*- mastoid  suffers  much  more  than  the  trapezius,  and  the  latter 
chiefly  in  its  higher  parts.  Wasting  almost  always  accompanies  the 
loss  of  power.  Tbe  paralysis  of  the  stemo- mastoid  is  shown  by  an 
absence  of  the  normal  prominence  of  the  muscle  in  movements  of  the 
head,  and  by  defective  power  of  rotation  of  the  bead  to  the  sideoppo* 
site  to  tbe  paralysis.  Paralysis  of  one  ster no- mastoid  does  not  cause 
any  deviation  of  the  head  when  at  rest,  but  such  deviation  may  arise 
from  secondary  eontnict  ion  of  tbe  unopposed  muscle  on  tbe  other  side. 
There  is  no  such  thing  as  a  pure  paralytic  t«>rtieollis. 

The  only  part  of  the  trapezius  that  is  completely  paralysed  by 
•Usease  of  the  spinal  accessory  nerve  is  the  highest  portion,  which 
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from  ibe  occipitAl  booe  to  the  acromion.     Inste^id  of  the 

wmtlj  stmigbi  contour  whtcb  ibis  uiU8cle  gives  to  th©  outer  side  oC 

Ubm  oeck  in  tbe  normal  oonditioQ,  the  neck  presenta  a  concave  curve, 

woA  the  4iffeivnce  between  the  two  sides  is  brought  out  strongly  by  & 

^tBf  iDtpin^tiou,  the  action  in  which  this  ruuscLe  is  chiefly  employed. 

Th$  wpfljcemngaf  tbe  second  part  of  the  trapezius  allows  tbe  shoulder 

tftfall  m  Little  ;  the  8C4puIfi  recedes  from  the  spine,  and  is  rotated,  the 

Wvtr  angle  tawzirds,  in  cousequence  of  the  unoppost^d  action  of  the 

rtanboids  and  tbe  levator  anguli  scapul®.     Elevation  of  the  aitn  ih 

fctio  InpAired,  be<'ause  tbe  deltoid  has  lost  some  of  the  support  fmm 

vhieh  it  acta.     But  tbe  middle  part  of  the  trapezius  is  never  com- 

fkuij  paralysed  from  disease  hmited   to  the  accessory  nerve,  bj 

mcNi  <lC  tbe  additional  innervation  from  tbe  spinal  ner/es 

In  bilateral  pamlysia  of  these  mn soles  the  powt-r  of  supporting  tbe 
li€ad  in  the  upright  posture  is  impaired.  If  both  ste mo- mastoids  are 
ife<t»d«tb6  head  t^^nds  to  fall  backwards;  if  both  trapezii,  it  readilj 
forivards.  so  that  the  chin  rests  on  tbe  sternum.  Such  defective 
of  support  of  tbe  bead  is  not  uncommon  in  children  in  conse- 
ol  chronic  meningitis  about  the  foramen  magnum,  damai:ing 
bolh  spinal  accessory  nerves;  and  it  is  conspicuous  in  many  caises  of 
pogrvMTe  muscular  atrophy  (vol.  i,  fig,  136).  In  recent  cases  of 
bjury  to  tbe  nerve  the  muscles  present  the  characteristic  raactiou  of 
oarre  drgrneration.  In  central  disease  tbe  reaction  varies,  as  it  does 
4mmhere  in  progressive  muscular  atrophy. 

Tbe  diabnbution  of  the  symptoms  diners  according  to  the  seat  of 
lhidiies«e*  When  this  is  in  the  central  grey  matter  other  muscles 
tf«  alwaja  involved,  and  the  distribution  of  tbe  paralysis  in  the  r«  gion 
tbe  spinal  accessory  varies  much.  As  a  rule,  the  highest  part  of 
trapezius  suffers  later  than  the  rest  of  the  nmstle,  and  for  this 
m  Ducbenne  called  it  the  ultimum  moriens.  But  this  rule  is  not 
Me;  I  have  known  this  part  to  be  tbe  first  t^  suffer.  In 
of  the  trunk  of  the  nerve  all  parts  are  involved.  Not  infre- 
^IQeailjr  the  nerve  is  damaged,  by  local  disease  or  injury,  after  it  has 
passed  through  the  sterno^mastoid,  and  then  this  muscle  escapes^ 
fikd  tbe  trapezius  alone  suffers.  When  the  lesion  involves  the  intra- 
ccantal  part  of  the  nerve,  it  is  common  for  the  internal  or  accessory 
podiioo  to  be  likewise  affected,  and  there  is  then  paralysis  of  the  vocal 
e»rd  on  the  same  side.  If  the  legion  is  within  the  skull  the  hypo- 
A  it  frequently  damaged  also,  and  sometimes  the  palate. 


'  ^KlEATMSNT. — The  treatment  of  paralysis  of  the  external  part  of  the 
aeoesaory  is,  first,  that  of  tbe  morbid  process  by  which  it  haa 
L damaged;  and  secondly,  tbe  stimulntion  of  tbe  paralysed  muscles 
alectaricity   for  the  purpose  of   maintaining  or   improving  their 

ftlrition  during  the  recovery  of  the  nerve.     The  form  must  be  used 

iwlueb  tbe  muscles  most  r easily  respond. 
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HyPOGLOSSAL  NERVE. 

The  hypoglossal  nerve  is  the  inot8>r  nerve  for  the  tongae,  for  the 
depressors  of  the  hyoid  bone,  and  for  some  of  the  elevatora  (hjo- 
gloBsus  and  genio-bjoid)  ;  it  arige:>  froiri  the  ujedutla oblongata  besidt 
the  olivary  body.  Its  origin  has  been  already  described  (p.  44).  Tbt 
fibres  within  the  skull  are  close  to  those  of  the  spinal  accessory  and 
pneumogasiric,  a  relation  that  is  resumed  for  a  short  distance  in  the 
upper  part  oE  the  neck^  after  the  passage  of  the  nerve  through  a 
86f>arttte  forameo  in  the  occipital  bone.  The  nerve>  howeTer,  soon 
leaves  its  det^p  position  to  course  forward  to  its  distribotion.  Its  mort 
impoitant  conoection  is  with  tbe  petrous  ganglion  of  the  pneumo- 
gastric,  aod  with  the  loop  joining  tbe  first  two  cervical  nei-res,  from 
whicb»  and  not  from  the  hypoglossal  nucleus^  the  fibres  are  apparently 
derived  which  supply  the  depressors  of  the  hyoid  bone  (Hor&lej  and 
Beevor)« 

pAEiJLTSIS. 

Causes,— (1)  Nuclear  disease  wbich  is  usually  degeneration^ : 
suddeu  softeDing  from  Tascular  occlusion,  or  an  acute  process  from 
inflammittiol).  It  forms  part  of  bulbar  paraljeis,  acute  and  chronic, 
and  has  occurred  in  rare  CMfces  of  locomotor  ataxy.  Tbe  affection  is 
almost  always  bilateral,  the  two  nuclei  being  so  near  together  that 
even  an  acute  lesion  scarcely  ever  affects  one  ouly,  although  this  has 
been  observed  when  the  onset  was  sudden, •  and  very  rarely  in  chronic 
degeneration,  as  in  talesf  and  general  ptiraljsis.  Tbe  lips  and 
other  parts  almost  always  sulfer  as  well.  (2)  Supra-nuclear  disease, 
involving  the  motor  tract  anywhire  be  I  we  en  the  medulla  and  the 
lowest  part  of  the  ascending  frontal  convolution  or  the  root  of  the 
third  frontal. I  and  of  any  nature,  may  partilyse  the  tongue  on  the 
opposite  side.  (3)  Infranuclear  disease:  (a)  within  the  medulla, 
tbe  root-fibres  are  occasioDally  damaged  by  softening  or  hj  a  tumour, 
usually  in  association  with  the  contiguous  motor  tract  of  the  oppoai**^ 
limbs;  (h)  outside  the  pons,  the  fibres  of  origin  are  damaged  ty 
meningitis,  simple  or  6yiihilitic.§  and  by  growths.  In  thickening  of 
tbe  bones  of  tbe  skull  ihe  nerve  nmy  be  compressed  within  its  foramen. 
Ill  its  course  out  Bide  the  skull  the  nerve  is  occasionally  damaged  by 
deep-seated  tumoura,  by  local  cellulitis,  by  mischief  comuiunicated 


1lie  df'gener&tioQ  was 
At  any  fijmiLir  itist^iiicei  of  tmbctic  pkUy  have  been  alnce 


•  Hirt,  *  BctL  kl.  Wotlicntchr./  1885,  No.  26. 

t  najmond  and  Artftud,  *i^rp}i.  do  Fhyft./  No.  8,  1684. 
prov^  poat  mortem* 
obwrved. 

X  Bencntb  wlileb  ft  Bnmll  focoi  of  •often in g  lift*  affected  tbe  tongue  only  (Edtnger, 
*Deut»  mod.  Wochenaclir*,*  188fi), 

I  A  gm)d  example  of  damage  by  ehronic  tneniDgitii  ia  recofded  by  Hayem  and 
Giraiideau  (*  Kev.  dc  Med.,'  Miircb,  1883).  • 
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l»rid8  of  the  hij^liest  cervical  vertebriB,  or  is  injured  hj 
tratlog  wound3.  In  this  position  the  epinal  accessory  often 
•affers  with  it.  aod  paralysis  of  the  palate,  oecasionallj  of  tl^e  Tocal 
cord,  results,  with  or  without  some  wastiBg  in  the  trapezius  and 
gkarno-iiiiistoid.  The  hvpoglossal  nerve  is  rarely  the  seat  of  isolated 
Ttforitis.*  Hemiatrophy  of  the  tongue  is  sometimes  associated  with 
tbfti  of  the  face  (q,  v.),  but  is  pro- 
bftbty  independent  of  the  by  pi  glossal 


/I 


FlO,  112,— Puraljiii  and  wmting  of 
the  ri^hb  Imlf  of  ilio  tmigae,  due 
to  diaeiiie  of  the  liypogloastil  nerve. 


Sthptoiis, — The  effects  of  disease 

of  lh«  hypoglossal  nerre  are 'motor 

oolyi   00   loss   of   sensation   results. 

Ill  pAnlysis  of  one  hvpoglos.<^al  nerve 

tbe  tongue  at  rest  is  in  its  normal 

pofitian  in  the  mouth,  bat  its  root  is 

Ughir  on  the  paralysed  tban  on  tho 

mptmlysed  side,  in  consequence  of 

the  loss  of  the  tonic  contraction  of 

ihf  posterior  fibres  of  the  hyo-glossus. 

WIthio  the  mouth  the  movement  is 

deficient  towards  the  paralysed  side. 

When    protruded    (Fig.    112),   how- 

et«T»  the  tongue  deviates  towaids  the 

tfltfddd,  and  from  the  unaffected  side, 

became,  in  protrusion,  the  tongue  is 

poshed  out  by  the  fibres  of  the  genio- 

gtossui  and  is  pushed  tti wards  the  weaker  side.  The  point  of  the 
tongne  it  often  curved  towar(38  the  affected  hiilf.  In  complete 
biUteral  paralysis  the  tongue  lies  motionless  within  the  niouth,  and 
oa&not  be  protruded.  Ai-ticulaiion  is  always  impaired  in  H lateral 
paralysis,  but  one-sided  palsy,  even  considerable,  interferes  very  little 
with  speech,  chewing,  or  swallowing.  Mastication  is  hindered  because 
the  tongue  fails  to  keep  the  food  between  the  teeth,  and  the  loss  of 
the  propelling  power  of  the  tongue  may  make  it  difficult  for  the 
patient  to  get  the  food  into  tbe  throat.  The  nutrition  of  the  tongue 
vsiiet  aooording  to  the  seat  of  the  disease:  when  above  the  nucleus, 
vistiog  is  absent  or  insignltieant ;  but  when  the  nucleus  or  nerve- 
fibres  are  diseased*  the  tongue  wastes  and  shrinks.  The  wasting  is  of 
the  mnscular  tissue ;  the  mucous  membrane  is  thrown  into  con- 
spii-mouB  irregular  folds,  prominent  rug©  with  deep  furrows  between 
them.  Sensation  is  not  impaired,  nor  is  taste  eicept  in  slight  degree 
m  consequence  of  inability  to  move  sapid  substances  about  in  the 
mouth. 

•  A  mm  of  itolated  mfTectioti  of  thii  nerre  In  n  tad  ftg«jd  tbirteen,  powibly  m 
rhoiMitlQ  Deoritii,  1ib«  been  re(K}rded  bj  Krb  (*  Detit^  Arch,  f  ^  kL  Med.,'  zxzvU, 
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D1A.0KO8I8.— The  position  of  the  lesion  is  indicated  by  the  assock- 
tions  of  the  paralysis.  If  the  disease  is  in  the  motor  tiuct  aboTe  the 
nucleus  (pons,  cms,  or  hemisphere),  there  is  almost  always  hemiplegie 
weakness  on  the  side  of  the  paralysis  of  the  tongne.  In  diseais  of 
the  nucleus  the  paralysis  is  commonly  bilateral,  is  associated  with 
paralysis  of  the  lips  and  throat,  and  there  is  usually  wasting.  Dimms 
of  the  fibres  of  origin  within  the  medulla  is. associated  with  paralyiis 
of  the  opposite  limbs,  so  that  the  tongue  deviates  from  the  paratyied 
side.  When  the  disease  is  at  the  surface  of  the  medulla  the  paralysis 
is  commonly  unilateral,  and  is  associated  with  paralysis  of  the  cor- 
responding half  of  the  palate  and  vocal  cord ;  and  this  is  alio  tme 
when  the  disease  is  outside  the  skull,  although  the  associated  palsy  is 
often  incomplete  and  irregular  (see  p.  285).  There  are  commcnulf 
other  indications  of  a  morbid  process  in  this  situation.  In  dinwnn 
of  the  fibres  of  origin  within  or  outside  the  medulla  there  is  com* 
monly  wasting.  The  diagnosis  of  the  pathological  cause  of  the 
paralysis  rests  on  the  course  of  the  affection,  and  on  the  presence  of 
any  causal  and  associated  condition. 

Pboonobis. — ^This  is  usually  unfayorable,  on  account  of  the  cha- 
racter of  the  disease,  which  damages  the  nenre  or  centre.  Even  in 
syphilitic  cases  recoveiy  is  often  incomplete. 

Tbbatmbnt. — The  treatment  of  paralysis  of  the  hypoglossal  nenre 
is  that  of  the  causal  disease.  Tonics,  counter- irritation,  iodide  of 
potassium,  and  mercury,  with  occasionally  the  application  of  electricity 
to  the  tongue,  are  the  most  important  remedies  to  be  employed 
according  to  the  etiological  indication.  The  most  convenient  method 
of  applying  electricity  is  by  means  of  a  tongue  depressor  in  a  wooden 
handle,  the  blade  being  insulated  by  a  coating  of  sealing-wax  where  it 
comes  in  contact  with  the  lips. 


Spasm  of  tub  Tongub. 

The  tongue  participates  in  certain  forms  of  general  lipasm,  such  aa 
those  of  epilepsy  and  chorea.  The  tongue-biting  in  epileptic  attacks 
is  duo  to  the  organ  being  jerked  between  the  teeth  by  the  genio-glossus, 
when  the  jaws  are  brought  together  by  the  spasm  in  the  masseters. 
Spasm  occurs  also  in  somo  forms  of  stuttering.  A  peculiar  affection, 
allied  to  stuttering,  in  whch  an  attempt  to  speak  brought  on  spasm 
in  the  tongue  and  muscles  attached  to  the  hyoid  bone,  was  described 
by  Fleury*  under  the  name  **  aphthongia."  It  is  especially  excited  by 
emotion,  and  has  been  compared  to  writers'  cramo. 

•  Fleary,  'Gaz.  hebd./  1865,  No.  16.  The  case  (in  a  man)  waa  oomplicafcd  by 
convulsions  and  other  indications  of  cerebral  disturbance.  It  is  possible  that  the 
B^uiptoms  were  of  functional  origin,  as  similar  spasm  certainly  was  in  ^see  (of 


HYPOGLOSSAL   NJBEVE. 

The  tongue  is  &  not  infreqaent  eeat  of  epasm  iti  hysteria,  io  whieb 

|»vUiLiiutt  wmj  occur  during  paroxysmal  convulsife  attackB,  or  rarely 

wUioill  MpmBto  elsewhere.     More  frequent  in  this  disease  is  spasmodie 

fcvinitoo  of  the  tongue  when  it  is  put  ont.     I  have  seeu  this  as  an 

liolated  ajmptom  in  a  child,  continuing  for  some  weeks,  aud  also  in 

mnoiitiiiiii  with  some  forms  of  hysterical  spnsm  about  the  face.     Thus 

to  the  mm  of  hysterical  ptosis,  shown  in  Fig.  102,  the  tongue  deviated 

to  the  lefl  on  protrusion,  and  continued  to  do  so  as  long  as  the  affec* 

lioii  of  the  eyelids  lasted.     In  another  ease,  in  a  young  woman,  similar 

ietiation  to  the  left  was  associated  with  persistent  tonic  spasm,  hy 

which  the  left  angle  of  the  mouth  and  the  lower  lip  were  drawn  down- 

wmfdi  and  outward.     It  is  probable  that  some  other  cases  of  spaam 

<vf  the  tongue,  recorded  as  idiopathic,  were  due  to  the  same  disease. 

k  firlf^  ftg^d  nine,  suffered  for  some  months  from  attacks,  recurring 

cfcry  ten  minutes,  and  sometimes  during  sleep,  in  which  the  tongue 

was  protruded  in  tonic  spasm,  and  towards  the  end  of  the  attack  the 

tip  wma  turni'd  upwards;  if  the  mouth  was  shut  at  the  time,  the 

Wbgue  waa  firmly  pressed  against  the  t^eth.     Her  own  explanation 

was  thut  she  felt  an  irresistible  desire  to  protrude  the  tongue.     A 

joong  man,  during  two  years,  had  from  fifteen  to  thirty  attacks  daily 

o(cramp>like  protrusion  of  the  tongue,  accompanied  with  pain  in  the 

muscles  connecting  it  with  the  hyoid  boiie.f     In  another  instance  of 

a  girl  anSering  from  peculiar  hallucinations,  whenever  the  tongue 

«M  protruded  it  preeented  ?ery  rapid  movements  of  protruaion  and 

T«tRLf^on.{     An  allied  condition  probably  caused  clonic  spasm  (also 

in  the  stylo-  and  genio-hyoid)  which  existed  during  puerperal  melan- 

lia.§ 

Spasm  in  the  tongue  seems  to  he  sometimes  caused  by  irritation  of 

fifth  nerve.     In  one  instance,  it  existed  during  each  paroxysm  of 

Igitt  in  the  lingual  nerve.  ||     In  another  ease,  dental  cariea  with 

lion  of  the  gums  seemed  to  be  the  cause  of  attacks  of  spasm,  in 

hich  the  tongue  was  aa  hard  as  a  piece  of  wood,  and  was  curved  up- 

urds.  with  the  tip  toward  the  palate.     The  spasm  afterwards  spread 

the  face,  neck,  and  arm,  and  censed  on  the  removal  of  the  teeth.f 

Pkroxyamal  clonic  spasm  in  the  tongue  has  been  occasionally  met 

^^with,  especially  as  a  functional  affection,  as  which  it  may  accompany 

^Bimilar  §^»asm  in  the  face,  or  may  occur  alone.     Constant  clonic  spasm 

on  one  side,  involving  also  the  Ktylo-glossus  iind  gcnio-glossus^  et)in- 

with  puerperal  melancholia,  and  ceased  with  it,  in  one  recorded 


^^ded  w 


n)  recorded  by  Panthel   ('  Deut  Kliiiik*/  1S^5)   auJ  Vmlliti  (*  (Hi.  Hebd^» 

laaa,  Uo,  17)* 

•  Doehfliaiiii. « Berl.  kl,  Wochentch./  18S3,  No.  L 
t  Finwmali,  *  Acad,  di  Med.  dj  Torino,'  WW.  IB^I. 
I  l^rh, '  Krmnk.  der  Periph  Nerv./  2  Aull.,  1876.  p  2M 
{  Sep«m,  '  Kir.  8j>cr/  1886. 
I   Ra»b«K,  *  Lelirbud)/  3  Aaf..  1867,  p.  38d. 
^  llftehdU  'Med..Chir.  Tmoi  /  voL  iv,  p.  75. 
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nmf^  *  More  frequently  tlie  spasm  has  been  paroxysmal,  and  hM 
ftOeompanied  facial  fi|iasm  (^.  v.).  A  man,  aged  tbirty-tliree^  wmt 
Uable  to  attacks  of  protrusioQ  of  the  toni^ue,  which  was  pushed  out 
forty  or  Mtj  times  a  minute.  Each  attack  was  preceded  and  accom^ 
panied  by  peculiar  fiensatians  in  the  left  side  of  the  tongue  and 
adjacent  gums.  The  spasm  seemed  to  be  greatest  in  the  left  half  of 
the  tongue,  and  it  spread  to  the  left  side  of  the  face,  where  then 
was  sligiit  loss  of  power.  MasJication  excited  the  spasm ;  speaking 
did  not.  Remak,  who  recorded  the  case^t  thought  the  spaAm  was 
probablj  of  cortical  origia,  and  the  contiguity  of  the  facial  and 
lingual  centres  gives  support  to  the  opinion.  Tbe  attiicks  ceased 
under  iodide  of  potaaaium  and  electrical  treatmentt  Somewhat 
similar  paroxysms  of  clonic  spasm  were  limited  to  the  tongue  in  a  caie 
described  by  Berger.J  A  sense  of  tension  in  the  organ  preceded 
each  attack,  which  lasted  one  or  two  minutes.  The  attacks  occurred 
during  sleep  as  well  as  by  day,  and  continued  during  a  year  and  a 
half.  The  patient  was  a  woman  aged  twenty-eight;  she  was  auflBmic, 
and  recovered  when  treated  with  iroa  and  change  of  air.  In  another 
case  a  man,  aged  forty,  had  suffered  for  two  years  from  attacks  in 
whiL'h  the  tongue  was  pusbed  out  and  drawn  baik  more  deliberately. 
The  interrab  between  the  attacks  varied  from  a  few  hours  to  aevenl 
week  8,  § 

It  seems  clear,  from  these  meagre  facts»  that  spasm  in  the  tongue  is 
generally  paroxysmal,  and  dependent  on  fynctional  states  of  the 
nervous  system  that  are  removable  by  tonic  treatment-  It  thus 
differs  essentially  from  spasm  in  the  face  and  neck. 

lAngual  Dysmsthesia  is  also  met  witb,  sometimes  as  an  obstinate  and 
obtrusive  malady,  giving  rise  to  the  impression  that  the  patient  has 
organic  disease  of  the  organ,  especially  cancer.  But  the  symptom  is 
allied  to  neuralgia,  in  connection  with  which  it  is  described* 


pABiLTSIS   OF   TQ£  FaLATB. 

The  movement  of  the  palate  that  is  of  chief  medical  importance  is 
its  elevation,  which  is  best  seen  when  the  patient  utters  a  long**  Ah  ;'* 
llie  base  of  the  palate  is  tben  drawn  up,  so  that  a  depression  is  formed 
in  the  middle  line  of  the  upper  half  of  the  palate-  It  is  probable 
that  this  movement  is  produced  cbi^  fly  by  tbe  levators,  each  of  which 
spreads  out  towards  the  middle  line,  and  there  blends  with  its  fellow. 
If  this  movemetit  is  lost  on  one  side,  when  the  patient  utters  the  sound 
the  middle  of  the  soft  pakte  is  drawn  a  little  towards  the  unaflft'cted 
eide,  and  a  depression  is  forujed  on  this  side  of  the  middle  line, 

•  8t?pelli,  •  Riv-  Sper*  di  F^n./  1886. 
t  *  Bed.  klJii,  VVotJienscl.r,/  1883,  No.  34 
J  *  Neur,  CentrmlbL,*  18^2,  p.  40. 
I  Ibid. 
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iiut€»d  of  m  the  middle  line  itself.     The  difference  between  tbe  bei^bt 

of  tlie  edge  of  the  palate  on  each  Bide,  at  rest^  is  of  Tittle  significance, 

mo0  Adifltfrenee  isTery  common  in  health  :  loss  of  action  of  one  side  of 

tliA  ftvjrgoa  nf  ule  ia  also  seldom  to  be  recognised  in  cases  of  unques. 

liooaljle  pttnJvais  of  tbe  palate.     In  bilateral  palsy,  however,  tbe 

paliie  bjiBgs  lower  than  normal^  and  the  UTiila  is  long  and  flaccid, 

Tbe  rffect  of  palsj  of  the  palate  is  to  permit  the  regurgitation  of 

Sqioids  from  the  tbroat  into  tbe  nose,  and  to  interfere  with  speech  bj 

fmuiiog  a  persistent  nasal  resonance,  and  by  preventing  the  com  pros* 

BOH  of  air  necessary  for  tbe  articulation  of  tbe  explosive  labial  con- 

toiuuita.     Plaralysis  of  one  side  of  the  palate  d<>es  not  usually  canse 

ifiaptomt,  and  is  only  discovered  by  an  examination  of  the  throat. 

lie  origin  of  the  nerve  supply  to  tbe  palate  is  one  of  tbe  most 
obscure  questions  connected  with  tbe  anatomy  of  the  cranial  nerves, 
Ibi  levator  palati  and  azjgos  uvul®  are  said  to  be  supplied  from  the 
T)ikM  nerve,  and  tbe  t€?n8or  palati  from  tbe  otic  ganglion  of  tbe 
fifth.    Tbe  fibres  from  the  Vidian  are  commonly  thought  to  be  de- 
nted from  the  facial  nerve,  but  we  bave  alreaily  seen  reason  to  doubt 
tbe  truth  of  this  opinion.     It  is  certain  that  tbe  movement  of  tbe 
pilattf  Just  described,  of  wbirh  the  one  sided  loss  is  tbe  most  definite 
and  fnqaent»  is  innervated  from  one  of  the  nerves  that  arise  from  tbe 
medalla  oblongata.    Whenever  disease  at  the  surface  of  tbe  medulla 
jittigvt  the  hypoglossal  and  spinal  accessory  nerves  so  as  to  paralyse 
At  toagoe  and  vocal  cord  on  tbe  same  side,  it  will  almost  always  be 
iMlfti  that  this  movement  of  tbe  palate  is  lost*    It  is  certain,  there- 
foii)  that  it  depends  on  one  of  these  nerves,  as  was  pointed  out,  from 
eipmmentdl  results,  by  John  Eeid  in  1838,  by  Bischofif  in  1842,  and 
ifterwardi  by  Stilling,  Wagner,  Bernard,  and  otbers.f    That  the 
imierraiioo  is  really  from  the  spinal  accessory  has  been  conclusively 
proved  by  Beevor  and  Horsley,  who  found  that  the  pakto  remained 
iUll  when  tbe  facial  or  glos so- pharyngeal  was  stimulated  within  tbe 
skull,  but  moved  when  the  spinal  accessory  was  stimulated. |     Fibres 
from  this  nerve  may  pass  to  tbe  palate  by  the  branch  that  tbe  pnea- 
BOgaitrio  gives  to  the  pharyngeal  pleiuSt      In  some  easea  of  this 
pwalysii  tbe  eitemal  muscles  supplied  by  the  spinal  accessory  are 
viitei     The  same  combination  of  palsy  of  tongue»  palate,  and  larynx 
oomu  also  from  disease  within  the  medulla,  damagiu;^  the  bulbar 
aitdaif  and  is  considered  in  another  section.     The  ca  usation  and  treat- 
iMni  of  unilateral  paralysis  of  tbe  palate  are  the  same  a«  of  disease 
of  Uia  tongue,  already  described. 

•  The  freqoeD^^T  of  ihit  fact  wu  flr»t  pointed  out  by  Hu^lilmgs  Jiicktoii  {'  London 

t  Sc<  fto  itiffbtictiTe  paper  bj  W,  A,  Ttimer,  'Journal  of  Annt,  and  Pbyt./  1889, 
I  *  P^^e.  Royal  Societj.'    That  tbe  ipinal  acccs»OT>'  i§  tbe  D^rve  for  Ibis  tnoTemetit 

«f  tbt  fttlals  waa  tng^etted  by  S.  ilackenzie  ('Britbb  Hod.  Juuiiud,*  Muj-ch  Sid, 

ItSQw  aad  •!«>  in  the  first  edStion  of  tbU  work. 
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LOCALISATION  OP  CEREBRAL  DISEASR 

(BBULTION  of  LOCALITT  to   8TMPTOK8.) 

The  cbief  facts  regarding  the  relation  of  symptoinfl  to  loc&Ktj  of 
lesion  have  been  already  incidently  described  in  the  account  of  the 
functions  of  the  brain  and  of  the  symptoms  themselves.  Beferenoe 
mast  be  made  to  this  when  the  object  is  to  ascertain  the  posiiiott 
of  a  lesion  from  the  sy m  ptoms  it  produces.  It  is  convenient,  howefer, 
to  recapitulate  the  various  effects,  regarded  from  the  side  of  loedity, 
that  are  caused  by  disease  in  the  several  parts  of  the  brain,  so  far  as 
these  are  known,  and  are  of  imfiortance  in  diagnosis.  The  variatioat 
tliat  depend  upon  the  nature  of  the  lesion  will  be  described  in  the 
account  of  the  special  diseases.  The  chief  precautions  that  have  to  be 
observed  in  drawing  conclusions  from  observed  facts  have  been  men- 
tioned on  p.  15.*  It  should  be  remembered  that  the  symptoms^ 
and  their  combination  constitute  the  evidence  as  to  the  seat  of  tlie 
disease.  The  mode  of  onset  and  course  indicate  its  nature,  whieb 
is  only  of  localising  significance  in  so  ftur  as  some  lesions  are  more 
common  than  others  in  certain  parts. 

Cebebral  Cortex. — It  is  convenient  to  consider  teriaiim  the 
several  regions  into  which  the  cortex  is  commonly  divided,  beginning 
with  that  in  which  disease  most  frequently  causes  conspicuous 
symptoms. 

Central  Region,  t.  e,  the  ascending  frontal  and  parietal,  anterior 
two  thirds  of  superior  parietal  lobule,  and  paracentral  lobule  on  the 
inner  surface.  Destruction  causes  hemiplegia  on  the  opposite  side, 
permanent,  with  secondary  degeneration  of  the  pyramidal  tract, 
and  rigidity  of  the  limbs;  a  partial  lesion  affects  face,  arm,  or  leg, 
according  to  its  position  (see  p.  80).  Partial  lesions  are  very  common, 
first,  on  account  of  the  wide  extent  of  the  central  region  ;  and  secondly, 
because  the  region  is  supplied  by  different  arterial  branches,  and  soften- 
ing from  their  occlusion  is  frequent.  Partial  palsy,  "  monoplegia,"  is 
far  more  common  from  disease  of  the  cortex  than  from  disease  more 
deeply  seated ;  hence  it  always  suggests  a  cortical  lesion,  but  does  not 
prove  it,  because  it  may  he  due  to  a  deeper  lesion.  The  leg  is  probably 
affected  alone  only  in  disease  of  the  medial  cortex   (paracentral 

*  The  most  important  writings  on  the  subject  of  cerebral  locfilisations  are  by  Noth* 
nngel,  in  his  admirable  and  exhaustive  '  Topische  Diagnostik  der  Qehimkr.,*  1879  • 
Perrier, '  GuUtonian  Lectures  on  Localisation  of  Cerebral  Disease,'  London,  2iid  ed. ; 
Charcot  and  Piires,  *  Revue  de  M6d./  1877, 1878. 1879,  and  1883,  and  Allen  Starr, 
uumeroas  collections  of  facts  published  ohiefiy  in  the  'Amer.  Joum.  of  Med. 
Sdenoe' since  1884. 
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i),  or  when  disease  of  the  outer  surface  is  close  to  tbe  lon- 

fifodiiial  fissure.     Disease  betwoea  the  loagiiadiual  fissure  and  ike 

kvd  of  lli«  lower  frontal  sulcas,  paralyses  the  arm,*  which  is  aflFected 

llail  if  tlie  lesion  is  limited  to  the  middle  third  of  tbe  ooQvolntionB 

Qfi^*  113).    Probiibly  disease  at  the  junction  of  the  ascending  fruutal 

tmi.  highest  f(ontal  pajalysea  the  foot  more  than  the  rest  of  the  leg, 

.  a  hfsioB  ta  the  highest  part  of  the  arm-regioQ  affects  the  shoulder 

than  the  arm.     In  dniwirig  conclusions  from  tbe  prepondeiant 

^thf  of  the  extremity  of  either  limb,  great  care  is  necessary,  because 

|MMi  m  less  represented  in  the  other  hemisphere  than  are  the 

of  the  upper  parts  of  the  liuiha,  and  the  latter  recover  some 

by    compensation    (see  p.   80).      Disease  of   the   ascending 

honinl.  opposite  the  upper  half  of  the  inferior  frontal,  ca^st^s  paralysis 

4th«  lower  part  of  the  face,  except  the  lips,  wbicb  suffer,  with  tho 

Umgue,  to  disease  of  the  lowest  part  of  the  ascending  frontal  (Fig. 

114).     But  the  bilateral  representation  of  the  lips  renders  the  e^ect 

of  one-sided    disease  iuconspicuou^.      Disease  m  tbe  same  region 

MMdmot  causes  transient  weakness  of  the  opposite  masst^t  er  ;  thiit  of 

dii  lowest  part,  in  front,  paralyses  the  opposite  vocal  cord  (see  p.  14). 

Oq  tbe  whole,  tbe  paralysing  effects  of  limited  lesions  of  the  central 

correspond  very  closely  in  different  cases.     Apparent  excep- 

\  are  sometimes  due  to  the  depth  to  which  tbe  disease  penetrates. 

I^ioDS  are  seldom  confined  to  the  grey  substance,  and  if  they  extend 

4mfiij  into  the  white  substance  they  may  interrupt  tbe  fibres  from 

er  region  of  tbe  cortex  tbat  is  not  diseased. 


yiQ,  113. 


Fia.  114. 


/: 
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Fli».  lis.— Poaiiion  of  k  tttmouT  in  tbe  intiWIo  (*f  tlie  it'iiiT^il  eot^voto- 
ISoD  wbich  oin«»tl  convulsioni  beKiuni'i.:  m  thu  luft  arm,  and  liftenvardl 
MrUi^i*  of  the  ftrm  ^thoiit  biipliemtloQ  of  leg  or  fikce.  (Miilter,  '  TritnSi 
lut  Mi^l.  ConifTciV  London ,  188 L) 

Kio.  1 14, — ^Kosition  of  n  sniitU  bioiQorrhav'e  which  ruiined  |mr:ilv»ii  of 
tk*  tongue  aod  lower  part  of  ths  fnce.  (BiiUe^  'Prog.  Med.,*  1830, 
^Tli^) 

Irntating  disease  in  tbe  central  cortex,  and  also  stationary  partial 
mse  convulsion,  wbicb  begins  locally  in  tbe  lejL?,  arm,  or  face, 
the  disease  is  in  or  near  tbe  region  destruction  of  which  causes 
isy  of  the  part.     Thus  disease  of  the  tntddid  third  of  tbe  central 

*  ¥«t  the  urm  bu  been  p«r»Iyicd  hy  i  It-fioii  oiilj  a  few  miUhuetrei  from  tbe 
Miff  tiadiaJ  tl«iare« 
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coavohitions  often  causes  convnTsionB  bepfiDuing  in  ibe  baod. 
According  to  its  degree,  the  result! lig  convukiuu  inaj  be  confined  to 
tbe  part  whose  centre  is  irritated,  or  may  sproiid  tlirougb  tbe  wbale 
Bidei  or  may  be  bilateral;  the  second  side  being  a^i'Cted  after  the 
first  (see  p.  90).  This  local  commencement  is  the  great  charact eristic 
of  coniulsiona  from  cortical  disease^  Earely  a  le>ion  elsewhere,  either 
an  acute  lesion  or  chronic  irritating  diseaBe,  such  as  tumour,  camai 
Buch  convulsions.  But  a  statiotiary  le=iou,  of  acute  onset,  never  eaiuMi 
recurring  convulsions  unless  it  is  in  the  cortex.  Hence  initial  con- 
vulsions of  this  character  suggest  corlical  disease,  but  rec-urriny 
convulsions  from  a  staiiimarj  lesion  in  adult  life  prove  it*  They  maj 
follow  u  lesion  of  the  internal  capsule  in  childhood.  Such  convulsions 
are  thus  of  great  general  significance,  but  the  indication  thej  afFord 
as  to  the  eiact  seat  of  the  disease  is  not  always  precise;  it  is  leai 
precise  than  is  paralysis,  becanee  cortical  disease  causing  local  palsy 
mast  involve  the  centre  concerned,  but  such  disease  causing  local 
convulsion  may  he  only  near  the  centre.  The  convulsion  may  begin 
by  a  sensation  or  by  s[>asm,  the  signidcaut  indication  is  the  part  in 
which  the  discharge  comraeuces,  irrespective  of  its  nature.  Thus,  if 
the  fit  begins  with  tingling  in  the  foot,  and  the  sensation  seems  tc^ 
pass  up  the  leg  and  side,  and  down  the  arm,  and  then  the  hand  begins 
to  twituh  in  spasm,  the  phenomena  indicate  disease  in  or  near  the  leg 
ceotre,  as  certainly  as  if  it  began  by  motor  spasm,  Further,  certain 
centres  seem  to  be  more  readily  dischargtid  than  others^  and  an 
influence  that  exalts  irritalnlity  in  a  considerable  area  may  be  first 
manifested  iu  these  centres,  not  because  the  morbid  state  is  greater 
in  them  than  elsewhere,  but  because  they  respond  to  it  more  readily. 
The  centre  that  influences  the  movement  of  the  head  and  ej&8  to  one 
side,  isoppiircotly  the  most  sensitive  of  all  the  cortical  motor  centres. 
The  fits  of  idiopathic  epilepsy  commonly  begin  by  this  movement; 
hente  such  commencement  of  a  convulsion  due  to  organic  disease  19 
of  little  localising  Bignificance.  Persistent  tonic  or  clonic  spasm  is 
teldoni  met  with  from  cortiefil  lesions,  but  a  ft-w  instanecs  are  on 
recoid.  Chmic  spasm  in  tbe  face  resulted  from  the  small  lesion 
shfswn  in  Fig  107.  A  h  sion  beneath  the  lower  part  of  the  ascending 
frontal  caused  trismus  during  the  two  days  the  patient  lived,*  and 
convulsive  spasm  in  the  slioulder  muscles  was  due  to  a  tumour  at  the 
root  of  the  second  frontal, f 

Besides  the  motor  pal  ay,  disease  of  the  central  cortei  often  causes 
loss  of  the  sense  of  posture  in  the  partparalysetl,  hut  as  this  loss  also 
occurs  in  disease  of  the  motor  path  in  the  internal  capsule  its 
diagnostic  significance  i*  not  great.  Outjuieous  sensibility  may  also 
be  impaired  by  disease  of  the  central  region,  and  the  sensory  paralysis 
corresponds  in  seat  to  the  motor  palsy,  but  it  is  always  very  much 
blighter  in  degree,  and  is  chieily  marked  at  the   extremity  of  the 

•  *  Rcvoo  de  MciL/  Oct.,  1882. 

t  Piitimm,  •  New  York  Med.  Asi^oc.,*  1891. 
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§lhdtei  limb.^  It  may  be  abseot,  and  beTniEoeestbcsia  neyer  results 
from  dUease  limited  to  this  part*  Tactile  seasibllity  in  mora 
iBfftired  iban  ia  Bensibility  to  pain.  There  are  commoiilj  no  deEnite 
Bmlal  symptoms, 

Pn/ronial  Lohe. — ^A  lesion  at  the  posterior  extremitj  of  tbe  upper 

bootai  convolution,  at  its  junction  wh  b  the  asi  en  diug  frontal,  may  cause 

fmralTsia  of  the  foot,  or  convul- 

iiOQ  beginning  in  the  foot  j  but 

wtUi  ibid  exceptiou  no  peram* 

oeiit  motor  paralysis  results  froui 

fiMSse  of  this  region,  even  when 

it  extends  np  to  tbe  asceudiug 

frontal.     Tbe  extensive    lesion 

stewn  tn  Fig.  115  produced  no 

falay.     If  tbe  movement  of  the 

hmd  and   eyes  to  one   sido  is 

fipreiented  in  this  region,  as  is 

nspected  from  the  results  ob- 

Itbed     hj    experiments    upon 

ioinials»  the  loss  in  man  is  quickly  compensated  by  tbe  other  bemi< 
iphere»  and  disappears.  Eiccptions  are,  indeed,  sometimes  seen,  in 
which  bemiplegia  is  accompanied  by  prolonged  deviation  of  tbe  head 
sad  eyes,  but  the  seat  of  disense  causing  this  baa  not  been  ascertained. 
Uosleadiuess  on  walking,  like  that  of  cerebellar  disease,  has  1  een 
deseribed  as  frequent  in  prefrontal  growtbs.f  It  is  diatinguished  by 
associated  hemi[>legia,  and  the  local  headache  and  tenderness  on  perctis- 
iion4  lK>cal  convulsions  are  sometimee  caused  by  irritating  disease 
idjjiceQt  to  tbe  ascending  frontal.  Disease  of  the  thi  rd  frontal,  on  tbe 
left  side,  impairs  voluntary  sp^'eeh  in  tbe  manner  already  described 
(p,  114)*  an  J  a  similar  effect  ia  produced  by  disease  of  the  correspond- 
iMg  legion  on  tbe  right  side  in  left-handed  persons,  and  in  those  wbo 
have  recovered  speeeb  after  destruction  of  tbe  left  motor  speecb 
legieni*  No  sensory  symptoms  are  causi^d  by  disease  in  tbe  pre* 
faooM  lobe,  but  in  some  cases  considerable  mental  change  has  been 
steoredy  various  in  cbaracter,  but  siiffieieutiy  frequent  and  consider- 
able ta  be  of  significance. §     A  very  large  number  of  cases  are  on 


FiO.  11  &.  — Extensive  tnftcningf  of  cortex  of 
It'ft  prefrontal  lobe  which  caused  no  motor 
or  leusorj  ^ymptooia. 


*  Jlmt«itncc$  to  tbe  eviilcnce  of  this  will  bo  found  in  the  clmpter  on  the  f  unci loni 
ol  tb«  cartes.  A  ■erics  of  cnscs  of  dUcaso  of  tbe  central  region  with  1o$b  of  seiii«' 
tJOB  is  recorded  by  Peifinft, '  Prag.  Zeit-^chr.  f,  Hcilk./  ii.  1887,  No.  6. 

t  Bram,  '  Deat.  metl.  Wocbenicbr.,*  131^2, 

X  The  ex  penmen  ti  of  Femcr,  Mi^tt^  &nd  Scbifer  tiigfgest  that  the  centre  for 
ttfipvRDerit  of  the  bead  is  at  tlie  root  of  tbe  second  fruntal,  and  that  for  tbe  eyes  In 
ffSvlef  this;  tbat  tor  a  doirnAVJird  and  luteral  movement  being  la  tbe  npptr  nnd 
for  ma  npward  and  lateral  movement  in  the  tower  part  of  tbe  centre.  Extirpation 
•f  the  oppmite  ccntrci  restrict  move  meats  (on  stiitiulutiou)  to  the  opposite  eye. 

{  A  fAMiiliar  Instance  is  tbe  Amcncan  "crowbar  case."  in  wbicb  a  crowbar  was 
Mwtm  througb  tbe  loft  frontal  lobo*  from  the  rye  to  tbo  coronal  tnture,  and  tbe 
i  Uved  for  thirteen  jears,  with  only  a  child bb  mental  state  and  epileptic  fits* 
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record  of  disease  and  iiijurj  of  various  kinds  in  tliis  part,  in  wliick 
psycLical  di^tnrbance  was  the  only  symptom.  It  is  greatest  when 
both  frontal  lobes  are  diseased,  and  sometimes  passes  away  (bj  com- 
pcnBatioiil  -when  the  lesion  is  unilateral 

Furietal  Lobe, — The  symptoms  produced  by  disetise  of  the  ascending 
parit'tal  and  the  superior  parietal  lobule  have  been  mentioned  already. 
Tbe  posterior  eitreuii(y  of  the  latter,  adjacent  to  the  i>arieto-occipital 
fissure  has  beeu  found  diseased  when  no  motor  or  sensory  symptoiDS 
have  Ijeen  observed.  Ptosis,  oo  tbe  opijosite  side,  has  been  obserfud 
in  many  casei  of  disease  (see  p.  19)  of  the  lower  parietal  lobuld. 
Disease  of  the  posterior  part  of  the  inferior  lobule  probably  caoaei 
**  crossed  amblyopia,**  and  on  tbe  left  side  interferes  with  the  Tisuat 
perception  of  words,  and  mj\y  apparently  cause  **  agrapbia*'  from  tbe 
loss  of  the  images  of  wiitten  characters  ;  if  bilateral,  it  perbaps  causei 
mind-bhndness.  On  one  side  it  may  be  associated  with  hemianopia  from 
the  disea«^e  passing  inwards  to  the  *'  optic  radiation/'  Extensive  disease 
of  the  whole  parietal  lobe  seems  to  lessi^n  sensibility  in  the  trunk  and 
limbs  on  the  o[>posite  side.  Buch  an  isolated  effect  has  not  been 
observed,  but  it  is  certain  that  disease  involving  the  parietal  as  well 
as  tbe  central  cortex  causes  greater  sensory  loss  than  does  a  lesioD 
that  is  confined  to  the  central  re^^ion.    * 

Occipital  Lohe — ^Disease  of  tbe  apical  region,  and  especially  of  the 
Guneus,  causes  lateral  hemianopia,  and  a  p^irti^il  lesion  causes  loss  of 
part  of  the  half-^eld,  a  quadrantic  or  sectional  defect,  which,  when 
above,  indicates  a  lesion  in  the  upper  part  of  tbe  cuneus,  when  below, 
in  tbe  lower  part.  Lesions  of  tbe  outer  part  of  the  apex  have  been 
a^^sociated  with  hemianopia^  but  the  readiness  with  which  the  fibres 
from  the  cnneus  may  be  reached  must  be  remembered.  A  lesion  of 
both  occipital  lobes  causes  complete  loss  of  sight,  and  is  the  probable 
cause  of  this  when  it  is  sudden  in  onset.^  The  loss  of  the  second  balf- 
fieMs  may  be  transient,  d  ue  to  inhibition  by  the  the  primary  lesion. 
As  a  sequel  to  apoplectic  com  a*  it  is  meiitioued  later  (p.  317). 
If  the  onset  is  deliberate  and  consciousDess  retained,  the  primary  and 
permauent  hemianopia  may  precede  the  secondary  and  transient  lo8s.t 

Possibly  disease  of  the  anteiior  part  of  this  lobe  causes  colour 
hemianopia,  No  motor  or  otber  sensory  symptoms  are  known  to  he 
produced  by  disease  elsewhere  in  this  lobe*  Conjugate  deviation  of 
the  eyes  occurs  from  the  side  of  the  disease*  sometiines  in  irritating 
lesions,  and  is  doubtless  a  reHex  subserved  by  the  fibres  that  paj»s 
forward  to  tbe  prefronlal  lobe. 

TemjtorO'B^ihenoidal  Lohe, — Only  auditory  symptoms  are  caused  by 

*  Suitden  complete  bliudnesa,  except  perceptiuo  of  ft  bright  li^lit  in  tbe  ouUr 
ftngle  of  iho  left  field,  in  a  mui  of  lixtj,  was  found  to  be  due  to  sofUuing  of  th« 
whole  of  the  h'lt  occipital  lohe  ftud  of  the  ri|^ht  angul&r  gyru&,  ice.,  auil  tub^ 
Jaeent  whit^  aub^taitce,  luvotviii^  the  flbrca  of  the  '*  optic  rftdi»tioa "  (SiCklj, 
•Ver*ftiii,  Pflfcb.  Verciu*  KarLsrube/  November,  18y2), 

Cft»e  of  Noyes,  *  Jauru.  Nerv.  and  Meut*  l)i»ca*e»/  1889. 
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the  outer  aspect:  deafness  ia  the  opposite  ear  when  tbe 
iiiTolved  the  hinder  half  or  third  of  tbe  first,  or  first  iind 
•coond  convalutions,  and  aa  auditorj  aura,  if  coov^ulsious  are  caused 
bj  a  le«»aii  in  or  uear  thij  i^art.  Such  an  aura,  with  other  aymptoms 
of  A  statioaarj  or  progressive  lesion,  justifies  the  diagnosis  o£  disease 
of  ihia  part.  A  tumour  caused  convulsions  preceded  hy  the  sound  of 
Wlb|  in  another  case  of  tumoyr  in  this  situation,  recorded  by 
FvfiguasoD,*  the  diagnosis  was  curiously  complicated  by  old  obtitia 
on  the  opposite  side.  The  deafness  is  not  pc^rmanent,  but  if,  as  in 
Milia'  case,  there  is  a  second  lesion  in  the  corresponding  region  of  the 
otber  li«;mispbere.  total  deafness  results.  Oonjugiito  deviation  of  tbe 
«j«i  hm  teen  observed  as  in  diRcase  of  the  occipital  lobe ;  it  is  pro* 
faaUy  reflex,  and  duo  to  the  auditory  impression*  The  auditory  region 
it  «aid  to  be  more  extensive  on  the  left  side,  and  disease  of  the 
posterior  third  of  the  first  temporal  causes  word-deafness  and  the 
^  pM«pha4»ia '*  that  rt'sults  from  the  loss  of  the  leading  element  in 
the  »iibiecliTe  reTival  of  words,  and  consequeut  *'  verbal  amnesia/* 
DiMftse  of  the  highest  (uncinate)  convolution  on  the  medial  surface^ 
Bear  the  apex  of  the  lobe,  may  disturb  the  sense  of  smell  oti  the  same 
side  (see  p.  20). 

Eitenaive  lesions  of  the  cortex  around  the  fissure  of  Sylvius, 
eiiiisdtng  over  a  considerable  area  of  the  central,  parietal,  and  teunKiral 
lobei  (such  as  is  shown  in  Fig.  15,  p.  23)  may  cause  hemiplegia  and 
kemiansstbesia  involving  all  the  special  senses,  the  opposite  eye  being 
the  more  afft  ct«?d. 

Lastly,  transient  bllattT.il  symptoms  may,  as  we  have  seen,  result 
from  irritative  inhibition  of  the  corresi^oudiug  centres  iu  the  opposite 
isjklii^res.  It  occurs  in  disease  both  ol  the  cortex  and  white 
iiioe  if   10  placed   as   to   iufiueuce   the   fibres  of   the  corpuf 


WHira  SuBSTAjrca  of  thb  Hemisphkeb;  Cbnteum  Ovalb* — 
iot  the  white  substance  causes  hyraptoms  resembling^  on  the  one 
,  those  of  disease  of  the  cortex,  and  on  the  other  of  tbe  ititerual 
le,  according  as  the  seat  of  the  legion  approaches  ooe  or  tlie 
*  of  these  structures.  Thus  a  lesiou  beneath  a  given  part  of  the 
al  cooTolutioDs  produces  paralysis  similar  in  distribution  to  that 
I  is  caused  by  disease  of  the  corresponding  region  of  the  cortex. 
atplegia  is  produced  by  lesions  that  interrupt  the  fibres  which 
ooaveige  from  the  central  region  to  the  motor  part  of  the  internal 
eapsule^  One  importiiut  difference,  however,  exists:  the  local  con* 
Tidtfions,  that  are  so  frequent  aud  characteristic  a  symptom  of  a  cor- 
tical leiion,  are  met  with  in  dbea*se  of  tbe  white  substance  only  when 
am  irritating  lesion  is  situated  just  beneath  the  grey  substance  so  as 
io  irritate  this  directly.  General  convulaiona  are  rare,  and  occur 
dlieflj  tn  disease  that  increases  intra  c rati ial  presi^ure.  The  loss  of 
•  •  Journ.  of  Aimt,  anil  Phyi.,'  1891. 
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speech  tbat  reeulta  frotn  disease  of  tbe  fibres  passing  from  the  thii-i 
frontal  coBTolution*  to  the  internal  capsule  is  tranaient^  unless  the 
lesion  is  jtist  beneath  the  cortei*  Its  Yarious  charactare  have  been 
described  at  p*  114.  ADCBsthesia  occurs  chieSj  from  ezt^^nsiTe  lesions 
beneath  the  parietal  and  central  region s,  but  in  most  cases  in  which 
coDsiderahle  hetuiauoBsthe^ia  residts  from  disease  of  the  white  sub* 
staoee,  this  extends  down  to  the  DeigLbourhood  of  the  posterior  part 
of  the  internal  capsule*  Hemianopta  may  be  caused  hj  disease  of 
the  white  substance  of  the  occipital  lobe,  anywhere  between  the  optic 
thal&mus  and  the  extreuiities  of  the  hemisphere. 

OoEFUB   Callosum. — ^Tho  chief  lesion  that  occurs  in  the  corpus 

callosum  is  tumour^  but  this  almost  always  extends  into  one  or  botb 
hemispheres,  Meutal  dulness  and  stupor,  with  weakness  in  the 
limbs,  greater  on  one  side^  have  been  present  In  many  crises,  and  in 
some  there  has  been  disturbance  of  speech  and  locomotion  ;  but  it 
is  probable  that  these  symptoms  (with  the  possible  exception  of  the 
mental  dulness)  are  due  to  the  pressure  on,  or  extension  into,  the 
cerebral  hemispheres.  We  do  not  yet  know  of  any  symptoms  that 
are  the  result  of  the  damage  to  the  callosal  fibres  ;  it  is  certain  that 
the  symptoms  that  have  been  present  are  indistinguishable  from  those 
produced  by  umltiple  tumours,*  and  that  their  complete  interruption 
(by  softeniug  from  embolism)  has  caused  no  symptoms-f 

Cjbkthai.  Qanolia  ajid  Intebwal  Ca^bttl-b,— Internal  Capwtde. — 
Disease  limited  to  the  anterior  j^artof  the  capsnle,  between  the  caudate 
nucleus  and  the  anterior  extremity  of  the  leiitictilar  nucleus— so  aa  not 
to  involve  the  **an^le"  at  the  junction  of  the  two  parts — is  very  rare, 
and  we  do  not  yet  know  whether  it  causes  deSuite  symptoms.  J  Dia- 
e:ise  of  tbe  angle  und  posterior  segment  causes  Lemiplegia  of  the  com- 
mon type,  the  lower  part  of  the  face»  the  tongue,  the  arm,  and  the  leg 
being  all  involved,  and  if  the  disease  is  on  the  left  side  rliere  maj  be, 
at  fiist,  defect  of  speech.  The  latter  is  transient;  the  hemiplegia  ii 
peiinauent  if  tbe  lesion  continues  (eicept  only  such  recovery  as  may 
occur  by  compensation),  and  the  paralysed  limbs  are  the  seat  of  late 
rigidity.  At  the  outlet  there  may  be  deviation  of  the  head  and  eyes, 
but  there  is  no  permanent  and  complete  palsy  of  any  cranial  nerre. 

*  Some  intercfitlng  caacs  of  iuniour  of  tUo  oorfjus  cnlksuQ)  have  been  {iublstied    ^ 
by  Bmtowe,  *  Brtimi'  1884, p.  315,  but  the  diagDOntic  hiditations  formulated  by  1dm    ■ 
are  no  eiception  ti>  tbe  vtal^meat  in  tbe  text.     A  remark nble   case  of  extenalve    * 
ba'morrhage  iuta  th^  corpus  catlosuni  bas  been  recorded  by  Erb  ('  Virch*  Arch^* 
Bd,  icvii,  329),  but  tbe  hajtnoiTbajie  occurred  wpparcjitly  durlog  tbe  course  of  cercbro- 
•piDul  meiimgitis,  ia  the  iyiiiptoinft  of  wbicb  any  efletU  of  tbe  callosul  bteuiorrbage 
were  luat.    Tbe  biAtory  haidly  eecmfl  to  wmrr&Dt  tbo  coiiduaioa  tbat  no  tympbotui 
were  produce*!. 

f  KawifrtimiUt  *  Arcb.  f,  Paycb,/  xvUl. 

}  Raynioiid  and  Artaud  bt-lleve  tbat  tbe  speecb^patb  \a  in  tbe  interior  tegtnent 
(*  Ardi.  de  Kuur^  logle/  1S81)»  but  it  U  doubtful  wbeiber  this  path  is  teparato  InMii 
that  for  tbe  tongue  and  lipa  in  the  angle  of  tbe  capsule 
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attend  tlie  onset  of  an  acute  lesitm,  but  are  infre- 
ijQeiit,  and,  as  in  other  parts  except  the  cortex,  they  do  not  recur  after 
the  disease  has  reached  a  statiouary  stage.  The  palgy  is  thua  the 
Ijpicalt  comniOQ  form,  the  details  of  which  have  been  described  at 

7$.  Most  cases  of  simple  hemiplegia  are  due  to  disease  of  this 
pturi^  and  we  must  therefore  assnme  that  this  region  is  diseased,  uu- 
hm  there  are  other  symptoms  to  iudicate  a  diHerent  seat  of  the  dis- 
But  hemiplegia  from  disease  of  the  capsule  is  not  always  com- 
pkte ;  we  have  seen  (p.  29}  that  the  path  for  the  face  and  tongue 
seems  to  pass  chiefly  at  the  angle,  that  for  the  arm  in  the  anterior, 
iod  that  for  the  leg  in  the  midiile  third  of  the  posterior  limb.  Small 
kaiona  may  therefore  affect  cMefly  one  or  the  other  of  these  parts ; 
there'  is  seldom  an  actual  limitition  of  the  palsy,  although  isolated 
^cial  hemiplef^ia  baa  been  observed  from  disease  at  the  bend,  and  a 
bilateral  lesion  further  back  has  apj>areiitly  caused  phonic  laryngeal 
paliy,*  Hemianceathesia  may  accompany  the  hemiplegia,  from  iuipli- 
oitton  of  the  separate  sensory  path  in  the  hindar  third  ;  such  sensory 
ioa  sometimes  accompanies  hemi[ilegic  weakness  in  which  the  leg 
idfen  most,  a  fact  which  is  explained  by  the  contiguity  of  the  fibres 
fxit  the  leg  and  the  sensory  path.  The  hemiansesthesia  produced  by 
a  considerable  lesion  of  the  path  in  the  capsule  may  be  complete, 
and  LQToWe  the  special  senses  as  well  as  the  skin  and  the  muscles } 
the  loss  of  vision  is  hemianopia,  as  before  explained.  Smell  may  also 
be  lost  on  the  anEBathetic  side.  This  region  is  the  **  sensory  cross  way  '* 
of  ObarcoL  But  the  special  senses  may  escape,  eren  when  tho 
eutaneotts  loss  is  great.  At  the  deliberate  onset  of  an  acute  lesion, 
tingling  and  othc^r  sensations  are  far  more  common  than  they  are  when 
Ihd  disease  is  limited  to  the  motor  part  of  the  capsule.  If  the  hemi- 
•nsMtbesia  is  pai  lial,  from  incomplete  disease,  pains  are  often  felt  in 
the  a^cted  limbs,  sometimes  most  persistent  from  the  irritation  of 
the  slightly  damaged  sensory  fibres  of  the  internal  capsule,  while  if 
the  lesion  is  so  idaceJ  as  to  influence  in  like  manner  the  motor  fibres, 
there  may  be  permanent  rigidity  of  the  limba  of  the  opposite  side, 

CcTpm§  Striatum, — Acute  lesions  of  either  caudate  or  lenticular 
nucleus  generally  cause  hemi[ilcgiap  but  this  is  permanent  only  if  the 
iutemal  capsule  is  directly  riamtiged*  If  the  lesion  is  confined  to  the 
grey  substance  of  either  nucleus,  there  are  usujilly  no  peraistent  sym- 
ptoms, motor  or  sensory.  If  the  lestoo  is  small,  and  is  at  a  distance 
trum  the  white  fibres  of  the  capsule,  there  may  even  be  no  initial 
hemiplegia.  I  have  seen  a  Uiirrovv  vertical  baud  of  centra!  softening, 
diug  from  the  anterior  to  the  posterior  extremity  of  the  lenti- 
nucleus,  when  no  trace  of  hf  miplegia.  could  be  detected  before 
death,  and  a  careful  history  had  elicited  no  account  of  any  previous 
pamlysis.  Even  a  quite  recent  haemorrhage  into  the  lenticular  nucleus 
has  caused  no  simptttm^.  Chronic  lesions,  such  as  tumour,  often 
develop  in  the  grey  nuclei  without  causing  paralysis.     From  these 

KiAoiilolir:, 
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facta  it  ifl  probable  that  no  sensory  or  motor  palsv  is  proJoced  by 
diB^'as^  of  tlie  grej  matter,  and  that  the  Bjtnptonis  wbicb  c^ccur  at  iba 
onset  of  a<jute  lesions  are  due  to  the  interference  with  the  fibrei  of  the 
interniil  capsule,  wbicb  have  been  already  described.  In  a  few  eases^ 
mol«ile  spasm  (ihoreoid  morement)  has  been  observed  when  tb« 
lesion  involved  the  jM>.sterior  part  of  the  lenticular  nucleus,  but  io 
most  cases  the  internal  capsule  was  also  damaged.  Pii^ease  of  the 
grey  matter  of  tbis  or  the  thalamus  has  been  associated  with  brief 
increased  tem|iiTature  (Hale- White)  both  in  otpeiiments  and  also 
as  a  result  of  dise  tse  in  man. 

Optic  Thalamu8.  —  Sl\ j^hi  hemiplegia  has  been  observed  when  the 
dise-ise  h\x&  been  in  the  middle  third  of  the  thalamus^  but  is  a1>senl 
if  the  lesion  ia  small  or  neni  the  ventricular  surface;  hence  there  ii 
m  FtruDg  presumption  ihat  the  loss  of  power  is  due  to  interference 
with  the  raolor  part  of  the  internal  capsule,  which  is  adjiteent  to  the 
middle  third.  lu  disease  of  this  part  of  the  ihalamus  another  motor 
symptom  Las  l>een  oconsionally  obs-  rved,  mobile  spa^^sm  and  inoo- 
ordination  on  the  opposite  side,  chiefly  in  tbe  hand.  The  symptom 
usually  succeeds  transient  bemiph-gia.  In  one  such  case  {in  an  adult] 
Ifouud  a  smdl  cicatrix  of  old  softentng,  limited  to  the  tbalamus.tai 
several  other  similar  cases  are  oq  record.  In  one  there  was  soften  i: 
in  the  lower  part  of  the  thai  am  na,  adjacent  to  the  cms,  J  It  seems 
probable  tbat  the  initial  hemiplegia  is  due  to  the  interference  with  the 
cap&ular  fibres^  and  that  the  subsequent  spasm  is  in  some  way  the 
dii*ect  result  of  the  disease  of  the  thalamus.  Disturbance  of  facial 
expression  hiis  been  ascribed  to  a  lesion  in  the  posterior  part  of  each 
tbaliimu8.§  Senstition  i»  not  impaired  by  lesious  limited  to  tbetbalamni. 
A  special  relation  to  the  impulses  from  the  muscles  bas  been  6uggested,|| 
but  has  not  received  the  confirmation  reasonably  to  be  expected, 
alth<*ugb  it  would  agree  with  many  facts  and  hypothetical  explanations 
of  syiuptouis,  uB  aiheiosis,  cerebellar  disease,  &c.  Heujianflestbesia 
occurs  only  when  the  disease  extends  into  tbeintermd  capsule  outaido 
the  pulvinar.  In  suth  cases  there  may  also  be  bemianopia,  and 
this  symptom  may,  apparently  be  caused  by  disease  lioiited  to  the 
posterior  part  of  the  thalamus  itself,  I  have  seen  two  cases  in  which 
there  was  no  other  lesion  tbat  could  be  associated  with  the  hemi- 
anopia  which  existed  during  life,  and  the  pulvinar  has  been  found 
atrophied  with  the  oucijtital  lube  (and  also  the  anterior  corpus  quadri* 
geminum,  the  external  corpus  geuiculatum,  and  the  optic  tract), If  and 
partial  degeneration  of  the  optic  tract  bus  been  traced  to  it  (Noyes)* 

It  has  been  thought  that  muscular  seuaibility  is  specially  impaired 

•  Doiriangc,  *  Revue  dc  M<<<1  /  May,  1883, 
t  'Med.-Cbir.  Trans./  187G,  p.  318. 

X  Greiff.  •  Arch.  f.  Piych.,*  Btl.  riv,  p.  6f>8.    Choreoid  niovcmeTits  ACt  in  siuldeolyt 
with  transient  beniiplegia  and  liyfierirjitliej^in.  §   Eisenlobr* 

Ij   From  tho  sjmp^nna  of  h  tumour  (Kiritzew,  'Keur.  Cent./  1891}^ 
4  Eiaeiilolir,  ISyO}  Stanfftir,  ISl^U, 
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^  tydnljMnio  tesioQs  (Meynort),  but  the  evidence  does  not  Bails factonly 
fielode  the  adjiicent  capsule.  Diniiuutioti  of  reHox  action  has  bc^ii 
tk^uglit  to  be  aootlier  effectp  but  it  is  met  witb  in  disease  of  other 
pifU  of  tb6  braiu*     Vaso*iiiotor  sjtiiptouis  do  not  seem  to  result. 

Co&POBA  QuADRiQK»[irA. — Lgsious  whose  influence  is  t'onfiued  to 
llie  corpora  quadrigemiiia  are  so  rare  tbat  there  is  considerable  doubt 
y  to  the  sjmptomB  produce  I.  It  has  been  thought  that  disease  o£ 
tlM  sQterior  pair  cauises  loss  of  sight  and  loss  of  action  of  the  pupils^ 
Irat  in  most  of  the  cases  on  which  the  opinion  is  ba^sud  the  disease  was 
ttamotir.  and  optic  neuritis  co-existed.*  Ataxy  of  movinnent  haa 
b(dD  present  in  some  eases  of  disease  of  the  posterior  tubercles*  but  it 
ntembled  closely  that  due  to  disease  of  the  middle  lobe  of  the  eere- 
belliun,  iraplicatian  of  which  (or  of  fibres  passing  from  the  cerebellum 
t0  the  braio)  may  possibly  have  been  the  cause  of  the  symptoms. 
LoM  of  the  upward  movement  of  the  eyes  wag  produced,  in  one  caao 
iflder  my  care,  by  a  small  growth  at  the  junction  of  the  hinder 
ttbercles  with  the  valve  of  Vieussens,  and  exi->erimeut  also  suggests  a 
eodoection  between  the  grey  matter  of  these  with  this  movement  of 
ibd  eyes  But  in  most  cases  of  disease  of  the  tubercula,  causing  paky 
of  the  ocular  moyements»  the  lesion  haa  extended  so  deeply  as  to 
inTolve  the  nuclei  of  the  third  nerves.  A  combination  of  the  above 
ffcnptoms,  however,  justifies  a  fluspieion  of  disease  of  these  structures, 

acuta,  contraction  of  the  piipits  showing  irritation  of  these  centres 
I  to  the  probability  of  the  lesion. 

Oxxia  Cerkbri. — The  characteristic  symptom  is  hemiplegia,  involv- 
Dg  the  lower  part  of  the  face  as  well  as  the  limbs,  and  accompanied 
r  palsy  of  the  third  nerve  on  the  opposite  side,  L  e.  on  the  aide  of  the 
BO,  the  two  symptoms  coming  on  at  the  same  time.  The  affection 
the  third  nerve  is  usually  complete,  but  now  and  then  is  partial ; 
imet  the  fibrt^s  for  the  internal  ocular  muscles  have  escaped, 
EiTillsioiia  are  seldom  met  with,  but  some  spasm  has  been  observed 
\  of  ttimour.  Loss  of  sensation  accompanies  the  motor  palsv 
then  the  lesion  extends  into  the  upper  region  of  the  cms,  and  is 
Dmetimea  accompanied  by  tiogling  and  other  signs  of  sensory  irrita- 
on.  Va80*motor  disturbance  is  occasionally  conspicuous  in  ihe 
slyaed  limbs.     Hemianopia  is  much  less  common  than  might  be 

*  One  e«M  of  mctite  ledon  caasitig  thene  tymptoms  hns  he^n  fceorded  by  Dr.  Bi&«» 
,  »nd  I  hare  frcn  one  fllnitlnr  case.  Htcmorrbiige  in  both  o«dpital  lobet  is  lh« 
k«t  Vilely  cmo^e.  Bikteral  lesions  are  iw>meiime»  sinmltiineous  and  iymttietrical  s 
'  thai  ciD  one  side  can  dbturb  tlie  eirmlation  on  tho  other.  A  Homnn  was 
I  for  wvenil  dnji,  evidently  from  cerebral  limmarrbage.  On  regaining' 
che  waa  qnite  blind.  In  a  fe^v  days  more  vir^ion  retnmed  in  the 
I  bftlf*fialdi  CD  the  loft  tide,  but  remained  permATiently  absent  in  them  on  th** 
bt  U  wotild  aeeni  that  a  hjemorrbfige  in  the  kft  occipital  lobe  had  inbibited 
\  time  the  corresponding  batf-vision  centres  on  the  other  bemispbere.  Such  hxk 
ktna;  readily  be  attended  by  dbtnrbance  of  the  circulation,  facilitating  auotlier 
rhageb    Atheroma  also  la  aomctiuiea  sjm metrical. 
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expected  from  the  contigui tj  of  tlie  optic  tract,  au J  lias  been  met  witli 
chie^v  in  cases  of  ttiniour. 

Pftriial  lesions  in  or  near  tlie  middle  line,  beneath  the  corporm 
quadrig**mina,  may  cause  the  symptoms  of  acnte  nuclear  uplithtilmo* 
plegia  described  at  p.  198.  The  paralysis  is  usually  incampletei 
variable  in  dietribution,  and  tends  to  lessen-  A  very  superficiiil  lesion 
may  cause  no  hemiplegia,  but  partial  palsy  of  one  third  nerve,  from 
damage  to  the  root-fibres,  with  persistent  giddiness  suppost^  to  be 
due  to  interference  with  fibres  from  the  cerebellum. 

Pons. — Unilateral  lesions  of  the  poos  often  cause  palsy  of  the 
limbs  on  one  side  and  of  the  fifth,  facial,  or  sixth  nerve  on  the  other, 
the  *'  alternate  hemiplegia  "  described  at  p.  81.  But  a  lesion  may  be 
so  placedi  generally  in  the  upper  part  of  the  pons,  that  the  cranial 
nerves  and  nuclei  escape,  and  the  hemiplegia  is  then  indistinguishable 
from  that  which  results  from  disease  of  the  internal  capsule.  An 
important  luiilateral  symptom  is  the  loss  of  the  conjugate  movement 
of  both  eyes  towards  the  aide  of  the  lesion,  described  at  p.  186,  or 
correspouding  conjugate  simsm  (often  with  nystagmus)  when  the 
lesion  irritates  the  centres.  Bilateral  lesions  are  not  uncommon  ;  the 
limbs  or  face  on  both  sides  may  then  be  invoked.  Difficulty  in 
swallowing  and  in  articulation  ia  common,  but  is  less  pionounced  and 
prolonged  than  in  lesions  of  the  medulla  oblongata.  The  fibres  for 
articuliition  seem  to  run  in  the  medial-posteiior  part  of  the  pyramidal 
tract,  and  through  those  on  either  side  the  muscles  of  both  sidea  can 
be  influenced.  Hence  a  unilateral  lesion  in  the  npper  part  of  the 
pons  does  not  affect  articulation,  but  a  biLjteral  lesion  often  impairs 
it  extremely.  Occasionally  disease  of  the  pons  causes  a  defect 
curiously  like  that  of  some  cases  of  motor  aphasia,  unmeaning  syllables 
being  correctly  uttered,  aa  "eej*je-pel"  instead  of  the  desired  word.* 
Convulsions  are  very  rare  in  chronic,  but  may  occur  at  the  onset  of 
acute  lesions  ;  they  have  often  a  peculiar  character,  both  arms  or  both 
legs  may  be  chiefly  involved,  or  there  may  be  semi- convulsive  parox- 
ysms of  coughing.  Sometimes  there  is  geneml  rigidity  of  the  limbg> 
continuous  or  paroxysmal.  The  muscles  supplied  by  the  fifth  nerve 
may  be  fixed  by  spasm  causing  trismus.  Choreoid  movements  have  been 
not^  in  rare  eases  j  in  one  instance  there  was  rhythmical  spasm  on 
voluntary  movement  (Baatian).  Loss  of  sensibility  in  the  limbs  and 
trunk  is  sometimes  assrciated  with  the  motor  jmlsy,  in  consequence  of 
the  implication  of  the  tegmental  region  of  the  pons,  and  loss  of 
muscular  Bensibility  with  ataxy  in  the  arm,  has  followed  a  lesion 
letween  the  hypoglossal  roots  and  the  middle  Ime.f  The  region  of 
the  skin  &c.,  supplied  by  the  fifth  nerve  usually  escapes  on  the  side  of 

•  It  mny  t>e  tbat  tlie  pfctli  froiu  the  motor  ippcch-ctntre  ii  distinct  from  thftl 
for  mere  nrticulatioD,  Severnl  simUnr  cuiei  arc  on  record  in  which  there  wej  no 
in^iiratioti  of  any  di»e»tc  above  tie  pon», 

f  Interrupting  6br$i  lupposed  to  ascend  to  tlie  quadng^miaal  fillet  (GoldacLeidflrt. 
•Charild  Ann.;  1891  )• 
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the  hemiplegia,  bat  is  aiUBsthetio,  aod  is  sometimes  the  seat  of  pain  on 
the  tide  of  a  letion,  so  placed  as  to  involve  the  nucleus  or  root-fibres. 
The  motor  part  of  the  fifth  may  suffer  without  the  sensorj  portion ; 
loss  of  taste  maj  accompany  tbe  palsy.  Ophthalmitis  is  also  met 
with,  but  much  less  frequently  than  when  tbe  disease  involves  the 
tnmk  of  the  nerre.  Acute  irritating  disease,  especially  beemorrhage, 
naj  cause  strong  coutraction  of  the  pupils,  and  a  lesion  tbat  extends 
into  tbe  upper  part  of  the  pons,  beneath  the  corpora  quadrigemina, 
Dij  paralyse  the  external  ocular  muscles.  Auditory  symptoms  are 
me,  but  deafness  has  existed  on  the  side  of  the  lesion,  or  a  subjec- 
tiie  sensation  of  sound  has  attended  the  onset  of  an  acute  process. 
Giddiness  occurs  chiefly  when  the  disease  is  in  the  neighbourhood  of 
the  middle  peduncle  of  the  pons;  it  may  be  most  intense  and 
eren  amount  to  actual  movement.  It  is,  of  course,  attended  by 
Tomiting,  which,  without  vertigo,  is  not  specially  frequent.  Disturb- 
inee  of  respiration  and  of  the  action  of  tbe  heart  (even  to  108^, 
glreosnria,  and  albuminuria  are  sometimes  observed,  but  the  urine  is 
Mom  altered  in  cases  of  tumour.  Hyperpyrexia  is  not  uncommon 
inmedLitely  after  the  onset  of  an  acute  lesion  of  the  pons,  especially 
ksmorrhage.  and  is  of  grave  significance. 

KmuLLA.  Oblovoata. — Severe  acute  lesions  of  the  medulla  are 
qniekly  fatal  bj  interference  with  the  respiratory  or  cardiac  centres, 
and, on  aceount  of  thesmsdl  sixe  of  the  medulla,  and  the  close  proximity 
of  its  centres,  a  lusmorrhage  usually  has  this  effect  even  when  of 
smiU  sixe.    The  chief  acute  lesion  that  may  give  rise  to  a  diagnostic 
problem,  is  softening  from  vascular  obstruction.     Motor  symptoms  in 
tbe  limbs  are  often  bilateral,  and  sometimes  involve  especially  the 
upper  or  lower  limbs ;  if  one  sided,  the  tongue  may  be  paralysed  on 
the  side  opponte  to  tbe  lesion,  if  this  is  in  the  anterior  part  of  tbe 
medulla,  so  as  to  involve  the  pyramid  and  the  root- fibres  of  the 
hjpoglossal  nerve.    Tbe  face  (with  the  exception  of  the  lips)  always 
escapes.     The  most  eharaeteristie  symptoms  are  those  that  are  due 
to  the  interference  with  the  bollar  nerves,  the  hypoglossal,  glosso- 
pbaryngeal,  and  spinal  ae?««sozT.    Such  symptoms  are  seldom  uni- 
lateral, became  thej  nsuillv  der^end  <m  interferrcce  with  the  DU':hfi, 
and  these  lie  for  the  most  part  near  the  middle  line,  and  suffer  on 
both  sides.     Hence  the  reHahing  palsy  c»>c£n:on!y  involve*  th^  orlic-u- 
laris  oris  (wLich  is  snp:-Iiie>3  from  n^rr-e-orlls  x.«ar  the  Ljp ji^lcrka^l 
nucleos),  the  longne,  palate,  pharyxx.  ai.d  fozr^rtiiL^s  the  Ijurrz^x^ 
with  impairment  of  arLraasxin  and  of  d-&^l:3:::y>a.     TL«  p&ralrfcj 
often  amounts  to  a^moft  o^aplete  loai  cf  knir::l&-io2.  I:::  l>Bi  of 
power  in  the  pharyxx  is  aeC~5oa  al«.Ii:<c.  ^*=:rLJLi^  beca:i»;  t^  ?l'jSiO- 
pharyngeal  nodess  is  fan^ksr  irv:^  iL^  n^  iijr  .Ll^  \zjkz.  ars;  iL'jse  cf 
the  hypoglossal  aa l  ij-iaal  htuKamrjrj  i.*rT<:i      T-c  t^^fzL  \  :z^  trzLyyjsam 
are  described  i^x9  fully  it  a  trp^rhr^  ssi-u:-  :i  •.'ii*  V--l*.ifcr  inA-j^t 
that  resolufrom  n^cijear  dftrtaftrfci^i'^  a2ii  aczie  ^.^^.'^t  iixf  tii«e  »ei:Lla. 


320  LOCAMSATION    OF   CEKEBRAL   DISKA8B. 

Bii^ATEBAi/  Lebions  IB  the  motor  region  cause  paralysis  on  both 

Bidt'B,  and  if  the  disease  is  situated  Id  tlie  centres  for  llif»  inU8c1«4  of 
bilateral  use,  wliioli  recover,  bj  comj>€n8ation,  whea  one  hemisphere 
i&  diseased,  the  paralysis  of  these  muscles  is  great  in  fJegree;  in  com. 
pleten*»«8  it  restmldes  that  caused  bj  disease  lower  down  the  motor 
path  where  tho  two  paths  are  near  together.  Thua  disease  ut  the 
highest  part  of  the  ceiitial  regions,  which  sometimes  results  fmm 
meningeal  hEPmorrhtige  during  biilh,  causes  palsy  of  the  lega  closelr 
resembling  that  due  to  disease  of  the  spinal  cord.  Diseaae  of  the 
lowest  part  of  eaeh  ascending  frontal  conrolution  causes  bilateral 
pals  J  of  the  Yi\m,  tongue,  aud  throat,  closely  resembling  labio-glossal 
paralysis, — *'pBeud<«-Lull»ar  paralysis,'*  it  h  termed.  Soo  too  in  the 
sensorv  regions  in  which  com^eusalioa  occurs;  complete  deafnets 
may  be  caused  by  disrase  of  each  first  temporal  convolution.  In  the 
few  coses  on  ri^cord  in  which  the  eymptoms,  commonly  due  to  disease 
of  both  hemispheres,  aro  produced  by  disease  on  one  side,  it  is  pro- 
liable  that  there  is  a  congenital  or  old-standing  defect  on  the  other 
side,  so  that  the  apparent  exceptions  do  nut  really  contravene  the 
couunon  rule.  Bilateral  distase  of  the  occipital  loljes  may  cause 
absolute  blinduess,  a  compound  of  double  hennauopia  ;  it  haa  usually 
developed  in  two  separate  atlacks,  but  need  not  necessarily  do  so. 
As  the  case  mentioned  on  p.  317  (foot-note)  shows,  it  is  often  needful^ 
when  there  are  bilateral  symptoms^  to  wait  a  few  days  in  order  to 
exclude  inhibition  of  the  centres  on  the  second  side. 

CiRBBBLLUM. — Disease  of  the  middle  lobe  of  the  cerebellum  causrs 
nnsleadiness  of  movement,— a  r«?eliiig  giit  and  often  a  difficulty 
in  standing,  a  tendency  to  swny  whit-h  renders  difficult  the  main- 
tenance of  equilibrium.  Sometimes,  but  not  often,  there  is  a  tendency 
to  fall  backwards.  There  is  not  the  irregular  movement  of  the  lega 
that  characterises  locomotor  ataxy,  although  in  some  cases  of  tabea 
the  unsteadiness  closely  resembles  that  of  cerebellar  disease.  In 
walking,  the  tendency  to  oiseiiktion  may  give  a  eig^ag  direction  to  the 
walk,  and  the  resemblance  to  the  gait  of  a  drunken  person  is  often 
close.  The  arms  are  usually  steady  ;  rarely  they  present  sume  jerky 
inco-ordi nation.  The  unEteadiuess  is  due  to  damage  to  the  middle 
lebe,  either  from  disease  in  it,  or  from  compressing  disease  in  ono 
hemisphere.  If  a  lesion  in  one  hemisphere  does  not  compress  the 
middle  lobe,  this  symptom  is  absent,  and  such  a  lesion  seems  per  §t 
to  cause  no  Hymptoins  by  which  it  can  be  recognised.  Other  sym- 
ptoms of  cerehelhtr  disease  occur  also  in  many  different  intracranial 
maladies^  but  are  more  frequent  in  disease  of  the  cerebellum  than  in 
disease  elsewhere,  so  that  they  have  a  slight  localising  value ;  sach 
are  giddiness  and  vomiting,  but  these  occur  only  in  active  diseaMa 
that  irritate  or  compress,  e,  g,  in  tumour  and  at  the  onset  of  acute 
vascular  lesions.  The  unsteadiness  is  not  necessarily  related  to 
vertigo ;  the  two  are  sometimes  associated^  but  the  unsteadiness  mav 
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Esne  whBu  there  is  no  subjeetire  sense  of  giddiness.     N/s- 
ts  frequent  in  cases  of  tumour,  but  we  do  not  know  how  it  is 
*     In  some  cases  of  tumour  of  the  middle  lobe  the  knee-jerk 
CAiinot  be  obtained*     Its  loss  is  often  not  constant ;  a  sligbt  move- 
aant  may  be  elicited  at  times,  and  at  other  times  none.     The  loss  has 
been  fonnd  onlr  on  the  side  opposite  to  a  tumour  in  one  cerebellar 
hemispbere^t    There  is  no  evidence  regarding  the  mechanism  of  tbi!» 
curious  symptom,  bat  we  may  note  the  contrast  it  presents  to  the  effect 
of  disease  of  the  motor  region  of  the  cerebral  cortex,  which  augments 
Ike  knee- jerk.     The  influence,  tho  loss  of  which  leads  to  increase,  may, 
■amii lined,  have  the  opposite  eileet,  and   cerebellar  disease  may 
isToIre  the  loss  of  such  a  controlling  and  guiding  upward  influence 
(see  p.  ^*9)t    ^  sudden  irritating  cortical  Icsign  may  abolish  the 
kse^jerk  for  a  few  hours. 
^L  Mu7  other  symptoms  are  produced  by  cerebellar  disease  that  exerts 
^^nsmre.     The  pyramidal  tracts  often  suffer   thus,  and  hence  the 
liBibe  mre  weakened,  and  the  weakness  is  accompanied  by  the  usual 
ieewaeo  of  myotatic  irritability.      Thus  in  one   caae   of  cerebellar 
Imoar  there  may  be  no  knee*jerk,  and  in  another  it  may  be  increased. 
Ibi  eranial  neires,  especially  the  sixth   nerves,   may   likewise   be 
iffeeted  by  distant  pressure.     Occasionally  there  are  other  signs  of 
oomprt^eion  of  the  medulla  oblongata,  such  as  diflculty  of  articular 
tiooit  4c     These  symptoms,  whicti  are  almost  con&ned  to    morbid 
powlbe.  are  described  more  fully  in   the  chapter  on  intra-cranial 
titmoun. 

Convulsions  are  rare  in  disease  of  the  cerebellum,  but  have  occurred 
oecasionally,  epileptiform  in  type,  and  probably  indirect  in  origin. 
btanoid  rigidity,  with  bending  back  of  the  head,  constant  or 
peroxjsmal,  has  been  met  with,  and  has  been  ascribed  to  the  cere- 
bellar disease  (Hugh liogs  Jackson),  But  it  occurs  ooly  in  tumour, 
and  ift  met  with  also  in  cases  of  inflltrating  glioma  of  the  pons,  so 
dutt  it  may  be  pressure  effect.  Hesmorrhage  into  the  cerebellum 
iOiMtimes  extends  into  the  side  of  the  pons,  and  the  symptoms 
beoeme  indistingULshable  from  those  of  an  acute  lesion  in  the  latter 
nioation. 

CcunBiXAS  PfiDimotiBS. — The  superior  and  inferior  peduncles 
ue  ecaroely  ever  the  seat  of  isolated  disease.     The  middle  peduncle  is 

^  It  wmft  in  A  &t*e  of  tamour  of  the  oerobellam  that  the  ctirioai  rbjrtbmical  spium 
li  tW  pliar^rnx  mentioned  on  p.  20B  was  observ&d, 

i  Kzmpp, '  Joorn.  Nerv.  ninl  Ment.  Dis./  1892. 

t  Tbe  Gr09»^  relation  of  the  Bymptotn  to  its  cause*  just  meottoned.  If  n  difficulty, 
IniI  w»  need  to  know'  whether  it  ii  constant,  and  also  more  of  the  upward  cotmeo* 
liea  of  the  eerebeltnin*  If  tho  ahova  bypothesis  ia  correct,  the  t^brea  through  which 
the  esrsbeUnm  exerts  ita  upvi^^ard  iaflLieucQ  may  not  p.iM  dirertlj  to  tbe  motor 
eortv^  and  a  tract  of  fibres  Is  said  to  pass  bj  the  euperior  cerebelljir  pednncle  to  the 
op&9  khalanitta  of  the  same  side  (Marcbi).  Tbe  koe^-jerk  is  aometimes  lost  on  both 
tkkm  wben  m  tumour  Is  in  one  cerebellar  hem  Upbore. 
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■ometimes  separately  damaged,  but  the  lesion  often  inTolvet  alto 
either  the  side  of  the  pons  or  the  adjacent  cerebellar  hemispbera.  The 
chief  sjmptom  is  rertigo,  a  sensation  of  moTement  and  actual  more* 
ment,  but  this  is  present  onlj  in  irritating  lesions.  The  sensation  is 
often  most  intense ;  the  movement  may  be  merely  an  inTolnntarj 
motion  of  the  head  and  eyes,  or  there  may  be  a  strong  tendencj  toaa 
actual  rotation  of  the  trunk  on  its  long  axis»  a  forced  movementi 
sometimes  present  whether  the  patient  is  lying  or  standing,  sometimes 
chiefly  marked  in  the  upright  posture,  when  it  may  cause  the  patient 
to  turn  round  and  round.  Occasionally  the  eyes  are  in  an  abnormal 
position,  one  being  on  a  different  level  from  the  other.  Hemiplegia 
on  the  same  side  is  said  to  occur  in  rare  cases.*  With  these  sym- 
ptoms there  is  often  evidence  of  damage  to  the  side  of  the  pons,* 
such  as  symptoms  of  paralysis  of  the  fifth  nerve,  with  or  without 
bemiplegic  weakness.    A  stationary  lesion  may  cause  no  symptoma. 

YsKTBioLBS. — ^The  chief  disease  of  the  ventricles  that  gives  rise  to 
localising  symptoms  is  hssmorrhage,  in  the  account  of  which  these 
symptoms  are  considered.  Of  the  diseases  that  affect  the  base,  the 
local  diagnosis  in  hesmorrhage  and  inflammation  is  subordinate  to 
that  of  the  morbid  process,  and  the  indications  of  the  position  of 
morbid  growths  are  considered  in  the  chapter  on  intra>cranial  tumours. 
These  may  occupy  one  of  the  ventricles,  as  the  third  or  fourth,  but 
grow  into  it  from  a  neighbouring  part  of  the  brain  or  from  the  fornix. 
So  far  as  any  symptoms  can  bo  referred  to  the  ventricular  growth,  those 
attending  a  tumour  in  the  third  ventricle  resemble  the  effects  of  a 
growth  in  the  corpus  callosum,  and  in  the  fourth  ventricle  a  tumour 
of  the  pons  or  medulla. 

e  Brown -B^aard,  Hughlin^  Jacksoiu 


DISEASES  OF  THE  MEMBRANES  OF  THE 

BRAIN. 


CONGESTIOK 


AcnTB  eongestion  of  the  membranes  of  the  brain  constitates  the 
ins  stage  of  inflammation,  and  has  been  supposed  to  exist  as  an 
isdependent  condition  in  some  cases,  chiefly  in  children,  in  which 
ttere  axe  aente  cerebral  sjmptoms—headache,  delirium,  convulsions, 
MMDi^—ending  sometimes  in  recoTorj,  sometimes  in  death.  In  the 
hftter  cases  indications  of  meningeal  hypersemia  have  been  found.  It 
ii  assumed  that  in  all  these  cases  the  condition  is  one  of  active  con- 
gestioii  of  the  membranes.  In  fatal  cases  the  symptoms  are  similar 
ts  those  of  rapid  meningitis,  and  it  is  probable  that  the  condition  is 
d  tint  nature.  In  other  cases  it  is  possible  that  the  congestion 
iafolTes  the  whole  brain  or  part  of  the  brain.  The  treatment  of 
eongestion  of  the  membranes,  if  it  can  be  recognised*  is  that  of 
neuingitia. 


mPLAMMATIOU  (MENINGITIS). 

Of  the  three  membranes  that  enclose  the  brain,  only  two  are  patho- 
logically separable,  since  the  arachnoid  and  pia  mater  always  suffer 
together.  The  separate  inflammation  of  the  dura  mater  is  termed 
"  paekymeningitU"  and  is  much  loss  common  than  the  affection  of  the 
pia  arachnoid,  which  is  commonly  meant  when  '*  meningitis"  is  spoken 
oL  The  affection  of  the  soft  membranes  has  been  of  late  termed 
^UpiamemngiHtf*  in  more  precise  antithesis  to  pachymeningitis. 

ISWLAMMATION  OF  THE  DURA  MATER  (PACHTMSNINGITIS). 

In  the  dura  mater  there  are  two  layers ;  a  thin  inner  layer  with  a 
smooth  epitheliated  surface,  and  a  thicker,  looser,  outer  layer,  which 
serves  as  a  periosteum  for  the  bones.  Inflammation  may  affect  pri- 
marily either  of  these  layers,  and  thus  constitute  wbat  has  been 
termed  external  or  internal  pachymeningitis.  The  former  is  the  most 
common. 
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ExTERNAii  Pi^cHTMBinNaiTis  is  almost  always  Becondary  to  iujury 
ar  to  adjacent  disease,  atid  is  verj  rare  in  children.  The  injury  thftt 
causes  it  is  usually  a  blow  od  tbe  skull,  often  one  that  fraolares  the 
bone,  and  causes  an  effusion  of  blood  between  tbe  bone  and  the  dura 
mater.  The  disease  is  usually  caries  or  nocrosis  of  the  bone^  aometimet 
invoking  only  the  outer  table;  in  caries  of  the  petrous  bone  there  if 
often  purulent  pachymeningitis  in  the  neighbourhood,  which  is 
believed  by  some  to  be  the  agency  bj  which  the  pia  mator  beoomes 
inflamed  in  these  cases.  The  disease  results,  in  rare  eases,  from 
mischief  outsirle  the  skull,  as  erysipelas,  jirohably  by  the  mecbanism 
of  the  veins  of  the  diploe.  Very  rarely  the  meningitis  occurs  withoat 
any  traceable  cause.  The  anatomical  changes  consist  at  first  in  red- 
ness and  oedematous  swelling  of  the  tissue,  which  soon  becomet  first 
discoloured  and  then  infiltrated  with  pus,  which  may  accumulate  in 
conBiderable  quantity  between  the  dura  nmler  and  the  bone*  Very 
rarely  pus  forms  between  the  two  layers  of  the  dura  raater*  The  in- 
flammation may  spread  to  the  inner  layer,  and  even  from  this  to  the 
pia  mater,  so  that  the  two  become  glued  together  by  lymph.  If  the 
inflammation  subsitles  without  the  formation  of  pus,  there  remains  a 
thickening  of  the  out^r  layer  of  the  dura  mater,  firmly  connecting  it 
with  the  skull,  and  into  this  tissue  osteophytic  growths  may  eitend 
from  the  hone. 

The  mjmpiorm  of  the  secondary  inflammation  are  usually  lost  io 
those  of  its  cause.  When  distinct  symptoms  exist  they  are  usually 
gradual  in  their  onset,  and  consist  in  headache,  delirium,  and  some- 
times convulsions.  When  there  is  a  collection  of  pus  compressing thd 
motor  region  of  the  corlex,  there  may  be  paralysis  of  the  opposite 
limbs.  There  may  be  fever,  but  often  there  is  no  elevation  of  tempe- 
rature that  csan  be  referred  to  the  meningeal  in6ammatiott.  The 
condition  is  serious,  but  not  quite  so  grave  as  most  other  forms  of 
meningitis.  The  ireuimeni  is  first  and  chiefly  that  of  the  local  disease 
or  injury  exciting  the  intra-cranial  inflamnmtion;  and  secondly,  the 
■ame  uieaeures  as  are  suitable  for  other  forms  of  meningitis,  in  so  fxt 
as  they  are  compatible  with  the  treatment  of  the  cause  of  the  disease. 
If  there  is  reason  to  su8})ect  the  formation  of  pus  between  the  booe 
and  the  dura  mater,  this  may  be  let  out  by  trephining* 

Inteenal  pACHTMENiNoma  is  met  with  in  two  forms,  purulent 
and  hBemorrbagic,  the  latter  giving  rise  to  what  has  long  been  termed 
**  hflBmatoma  of  the  dura  mater/'  Both  are  uncommon  ;  the  former, 
indet^d.  is  extremely  rare.  In  congenital  syphilis  the  whole  membiiuae 
may  be  much  thickened  by  fibroid  tissue* 

PUBULENT  INTEENAli  PACHYMEKIKOITIS  IS  OSUally  aSSOcistcd  With  a 

similar  inflammation,  either  of  the  outer  layer  or  of  the  pia  mater.  In 
one  or  two  cages  it  has  been  met  with  as  an  apparently  primarr 
condition.  The  symptoms  have  been  similar  to  thoae  of  purulent 
inflammation  of  the  pia  mater. 
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*  HjOtOEKHAOtC   InTSBNAL  PACHTMENIHOTTia  ;"    H jeiTATOVA  OF  TBI 

DasA  MATsa;  Meninokai^  Blood^tumoue. 

A  peculiar  formation  that  extends  orer  the  brain,  comnionlj  oTer 
Mh  bemispbores,   and    consists   of    membniuoua   la  vers    with    the 
leiDUiii  of  blood  between  tbem»  baa  long  been  kuowo  bj  this  name. 
Tins  maladj  ia  Terj  rare,  and  it  is,  indeed,  of  interest  chiefl^r  aa  a 
pilbological  cnriositj  eniguiap  for  it  has  not  been  oFteu  utispected 
lift?,  and  we  do  not  know  whether  it  can  be  influenced  bj  treat- 
It  is  commonljr  described  as  a  result  and  variety  of  in  flam  ma- 
tfott  ol  the  dura  mater»  because  Yirchow,  in  1854,  brought  forward 
«nieBoe  to  ahow  that  this  was  its  origin.     It  had  previyiislj  been 
ttoHMd  to   pritnai7   hsdinorrbage,*    and   this   view,   advocated    bj 
I^WiOOlt  Hewett  in  184^.t  lias  been  recently  revived  by  Huguenio 
tad  tiFOogly  supported  by  Wigglesworth  i  the  question  is  still  un- 
daod^d.     But  profiaionally,  and  on  account  of  the  course  of  the  sym* 
,  the  disease  may  be  consiilered  among  the  varieties  of  infia mi- 
lt is  so  nricommOQ^  that  a  brief  notice  of  it  may  suffice ; 
HagneniQ^  exhaustive  descriptiou  of  the  malady  in  Ziomssen's '  Hand- 
hwih  *$  and  Wiggles  worth's  account  of  it||  are  accessible  to  all  readers 
iifcdj  to  be  interested  in  the  subject. 

Causbs. — The  condition  is  met  with  chTcfly  in  males,  less  than  one 
fourth  of  the  eases  having  been  in  females.  It  is  least  rare  in  old  age ; 
more  than  half  the  cases  occur  in  persons  above  fifty  years  of  age,  40 
per  ecnt.  are  over  sixty,  and  just  a  quarter  are  over  seventy.  Con* 
fidafiDg  the  comparatively  small  proportion  of  persons  who  reach  the ' 
age  of  acveiity,  tbis  proportion  shows  that  the  tendency  to  the  disease 
ia  anonnonsly  increased  by  the  tissue  (.^hanges  incidental  to  age.  In 
riy  life  it  is  relatively  as  well  as  absolutely  infrequent,  and  occurs 
ly  in  infancy,  as  frequently  in  the  first  year  of  life  as  between  one 
1  twenty  years  of  age.  The  affection  is  commonly  secondary  ;  some 
have  followed  an  injury  to  the  head,  but  the  diseases  to  which 
most  frequently  consecutive  are  some  forms  of  cbronic  insanity 
lly  general  paralysis  of  the  insane)  and  chronic  alcoholism*  In 
paralysis  it  occurs  at  any  age  over  thirty.  It  is  said  also  to 
» followed  some  acute  and  cbrunic  blood  diseases,  especially  acute 
fhiraiiHltiam  and  smallpox,  typhus  and  relapsing  fevers,  scurvy,  and 
poloQBd  aneemia.  A  similar  condition  has  been  met  with  in  '^scorbutic 
ridMit'*  in  which  periosteal  hemorrhages  occur* 

•  Bj  HotiMArd,  Daillsrger,  snd  othew,  f  •  Med».Chir<  Trene./  1846. 

I  Ita  Tttfil;*  At  any  mte  outitdo  uayloros,  nuiy  be  judged  fmm  the  Uct  tliat 
diolttg ths  flnt forty  yeirt  in  wbieb  the  PathotogiL-al  Society  received  the  curiosltiei 
«f  mstropolitAn  necroscopy,  not  a  alngla  ij>ceimen  woa  brougbt  bofors  tht  Society 
hvm  uy  London  boapitsL 

f  Ed.  xi,  p.  342  (lit  ed.) ;  vol.  nl  of  tbo  Americiin  tranttntioii, 

I  •  Bfijn/  1892.    See  also  Pitt,  *  Fatli.  Tnin».,'  1892. 
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Pathologt, — Tbe  condilion  ia  l«ilateral  in  abaut  half  the  casei. 
Wiibin  the  dum  iimter^  V^etween  it  aud  tbe  aracbnoid,  and  commonlj 
adherent  to  both,  are  layers  of  peculiar  membranous  tissue.  Tbia 
extends  over  tbe  greater  part  of  one  or  of  both  beiuispheres*  The 
tissue  is  soft  and  red  at  firstp  afterwards  paler  and  firmer.  There  mar 
be  seTeral  layers,  even  six  or  seven,  adherent  at  tbe  edges,  so  as  to 
form  a  series  of  eacs,  wbicb  contain  blood,  liquid  or  coagulated*  or 
in  various  stages  of  degeneration  ;  and  ultimately  there  may  remsio 
only  coloured  serosity^  in  which  crystals  of  choleatennearesometimei 
found.  OecaBionally  the  membranes  are  adberent  in  places,  so  as  to 
rendet  the  canities  loculated.  The  red  tint  of  the  membranes  depends 
on  minute  rea^els.  and  on  tbe  pi  esc  nee  of  degenerating  blood  ;  tbe  in- 
creased  consistency  and  pallor  of  the  later  stage  is  due  to  tbe  develop- 
ment  of  a  delicate  fibrous  tissue.  In  rare  cases,  suppuration  has 
taken  place  so  as  to  convert  the  whole  mass  into  an  abscesa,  in  which, 
however,  the  membraues  and  vessels  can  be  traced  to  the  dura  mat^r, 
so  as  to  demonstrate  the  nature  of  tbe  lesion.*  The  nature  of  the 
earliest  stage  of  biematoma  is  a  matter  on  which  some  doubt  exlsta; 
as  already  indicated,  Yirehow  finds  in  it  a  process  of  inflammation,  and 
believes  that  a  delicate  viiscular  membrane  is  formed  by  inOammation, 
and  that  into  this  haemorrhage  takes  place.  Huguenin  found  simple 
hsemorrhage  as  the  initial  change  In  some  cases  of  general  paralysis, 
and  it  has  been  advocated  by  many  subsequent  investigators ;  the  facta 
Moertalned  by  Wigglesworth  are  of  especial  i  uiportanee.f  Some  of  tht 
veins  of  tbe  surface  of  tbe  brain  (arachnuid)  may  bo  normally  attached^ 
for  part  of  their  course,  to  the  dura  mater,  and  leave  it  to  open  iuti> 
^  the  superior  longitudinal  sinus.  They  vary  in  number,  but  are  abuo* 
dant  in  the  foetus  and  newly  born  child.  In  some  cases  many  of 
them  persist,  and  tbcir  walls  are  prone  to  degenerate,  especially  if, 
from  any  cause,  the  brain  undergoes  atrophy,  and  thus  their  external 
support  is  lessened,  wbile  their  walls  ure  exposed  to  an  undue  amount 
of  strain,  before  whi(h  tbeir  nutrition  fails.  Such  failure  is  a)sa 
supposed  to  occur  in  the  acute  diseases  with  a  haamorrhitgic  tendenoj 
in  which  bfiem:itoma  is  met  with,  such  as  the  "  scorbutic  rickets  ** 
mentioned  above.  But  other  observed  facts  show  that  an  in  flam  ma- 
tory  membrane  may  be  formed,  and  thus  support  Virchow'g  opioion. 
(See  "Serous  Pacby meningitis/'  p.  S28.) 


SriiPTOMS. — In  some  cases  of  hasmatoma  in  general  paralysis,  do 
symptoms  bave  been  present  other  than  those  that  are  common  in  this 
disease  when  no  unusual  condition  is  found  after  death.  Jxx  other 
cases  there  have  been  apoplectiform  seizures,  recurring,  and  ascribed 
to  the  haamorrhages  that  occur  from  time  to  time  in  tbe  cavities  of  the 
hiematoma.  and  there  bave  been  more  persistent  symptoms  of  depressed 
cerebral  function— somnolence  or  coma,  with  contracted  pupils  and 

*  E.ff,  Max  Kliuk^  Inaug.  Dua.,  Ureifitwald,  ISdC, 
t  *  Jonrtial  of  Mentfll  Science/  188^. 
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feii^ml  moacular  weal^neBS.    Kjstagiimi  la  not  unconimoiii  and  optio 

Morilti  someUmefl   occurs   towards   the    close.     In   the  cases  tbat 

foUow  lEijlirft  mdBtal  and  physical  weakness  develops,  and  the  pa* 

timi  ia  brought  almost  into  the  condition  of    the    iusane  subjecta 

al  Ihe  diaeaae.     Headache  has  boen  a  prominent  symptom  in  many 

mtn^  aikI  baa  been  aometimes  litnited  to  the  vertex  or  to  the  tern- 

poiml  lepoiia  in  the  earlj  stage.      Vomiting  ia  oecasionanj  frequent 

llmu^piit  the  course  of  the  disease.     ConvulsioDs  are  not  common, 

hoi  kaTe  oecaaionallj   occurred,  generally   on   one   side.     In  many 

«aBia  ibare  is  hemiplegia,  seldom  complete,  with  or  without  early  con* 

tiacftiurtt.     The  unilateral  symptoms  occur  when  the  disease  is  conEned 

tab  «r  greater  on,  one  heuiij^bere  of  the  brain.     In  children  the  disease 

iiiaid  to  run  an  acute  course,  witli  couTulsions  and  sometimes  fever. 

It  ii  doubtful  whether  J  in  themi  tbe  malady  can  l>e  diagnosed,  unless 

cerebral     symptoms,    convulsions,    twitch in^s,    hemipleglo 

i,  Ac,  occur  in  tbe  subject  of  h hemorrhagic  rickets.     In  other 

•y tn ptoms  of  impairment  of   the  functions  of  the  brain  and 

keidacbey  following  or  coinciding  with  a  cause  of  hcematoma,  may 

lad  to  m  suspicion  of  its  existence,  and  this  may  be  strengthened 

bf  tbe  occurrence  of  apoplectic  seizures*     But  all  the  symptoms  of 

bematoma  (at  any  rate,  when  it  is  unilateral),  including  the  apoplectic 

■eisureiit  may  be  caused  by  a  glioma  of  the  brain-sub&tance.     Tbe 

aaladj  has  caused  death  in  most  instances.     One  case  of  recovery  is 

OS  maord:  the  subject  was  a  drinker,  who  was  murdered  six  months 

after  Ibe  cerebral  symptoms  had  passed  away,  and  in  wbom  the  remaini 

«f  Uw  disease  were  found* 

DiAOSOsis. — The  symptoms  of  bsBmatoma  are  not  in  themselvei 
life,  although  they  may  raise  a  suspicion  of  ita  existence  from 
SMQciation  with   a   known   cause  of  the  condition,  especially 
al  paralyais  of  the  insane  and  chronic  alcoholism.     An  injury 
give  rise  to  other  lesions,  manifested  by  analogous  symptoms,  so 
at  it  ii  of  comparatively  small  significance.     But  with  either  of  the 
irtt  two  conditions,  the  development  of  chronic  muscular  weakness, 
mental  failure  if  it  did  not  before  exist,  rigidity  of  the  limbs, 
ozyams  of  tonic  spasm,  sometimes  with  unilateral  disturbance,  aa 
diplegia  and  conjugate  deviation  of  the  eyes,  justifies  a  diagnosis. 
knowledge  of  the  symptoms  were  more  general,  it  is  probable 
;  the  malady  would  be  more  often  suspected  than  it  now  is,  outside 
I  walla  of  asylums  for  the  insane. 

P>o<iirosia. — If  the  symptoms  are  so  pronounced  aa  to  enable  a 

obable  diagnosis  to  be  made,  they  will  almost  certainly  increase 

ad  have  a  fatal  result;  only  when  the  existence  of  the  malady  is 

.  at  an  early  stage,  and  in  an  aleoholio  patient,  ia  there  any 

I  of  ita  arrest. 


T&EATMSNT.— The  part  which  extravasation  of  bLod  manifeatlj 
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takes  in  the  production  of  the  morbid  state  anggests  treatment 
calculated  to  arrest  bsmorrhage — rest,  eleyation  of  the  head  aad 
•boulders,  and  the  application  of  cold  to  the  head.  Moderate  pur- 
gation and  diuresis  may  also  be  employed.  The  removal  of  the  caoee 
is  necessarily  essential  The  possibility  that  inflammation  oonBtiiotif 
one  element  in  the  causation  ot  hsematoma  suggests  the  measures  anited 
to  chronic  meningitis;  but  treatment  is  generally  powerless  to  anest 
the  course  of  the  disease,  and  it  is  doubtful  whether  depletion  dosi 
other  tban  harm. 

Sbbous  PAOHTMENiNaiTis  Is  a  Tcry  rare  condition,  met  with  in 
young  children  and  occasionally  in  general  paralysis,  in  which  a 
membranous  layer  lines  the  dura  mater,  and  is  continuous  at  the 
base  with  a  thinner  layer  that  coTers  the  arachnoid.  The  two  aii 
separated  by  fluid,  wbich  has  led  such  cases  to  be  sometimes 
described  as  *'  external  hydrocepbalus/'  The  microscope  may  reresl 
a  layer  of  extravasation  in  the  outer  membrane,  wben  no  hssmorrhage 
can  be  seen  with  the  unassisted  eye.  In  children,  enlargement  d 
the  spleen,  from  "  peri-spleuitis,"  has  been  found  associated.  En* 
largement  of  the  head,  and  compression-atrophy  of  the  brain,  may  or 
may  not  be  present.  As  a  rule,  the  mind  is  not  affected,  aad 
cerebral  symptoms  are  slight  (Henoch) ;  but  if  the  brain  is  small  and 
indurated,  there  may  be  considerable  mental  deficiency.  Irxegular 
periods  of  pyrexia  and  redness  of  the  scalp  may  be  present.* 

INFLAMMATION  OF  THE  PI  A  MATER  {PI A  ARACHNOID)  g 

MENINGITIS,  LEPTOMENINGITIS. 

Meningitis  may  be  acute  or  chronic,  and  apart  from  this  funda- 
mental difference,  certain  varieties  are  commonly  distinguished,  ac- 
cording to  (1)  its  seat,  whether  this  is  at  the  convexity,  or  at  the  base^ 
or  in  the  ventricles  ;  (2)  its  origin,  wbelher  primary  or  secondary  to  a 
local  cause  or  to  a  general  disease ;  (8)  its  nature,  wbetber  simple,  pum« 
lent,  tubercular,  or  syphilitic.  The  symptoms  of  these  forms  present 
certain  differences,  but  yet  have  much  in  common,  and  in  all  cases 
the  problem  in  diagnosis  is  flrst  to  ascertain  the  existence  and  seat  of 
meningitis,  and  then  to  distinguish  its  nature  and  origin.  Hence  it 
is  more  useful  to  consider  all  forms  together,  noting,  as  we  go  on,  the 
differences  between  them,  tban  to  give  a  separate  account  of  each 
variety.  Four  liitbs  of  the  statements  tbatmust  be  made  about  each 
are  true  of  all.  Epidemic  cerebro -spinal  meningitis  is  separately 
described,  although  it  is  not  sharply  separated  from  the  simple  form. 

Causes. — Acute  meningitis  occurs  at  all  periods  of  life,  but  is  most 

common  in  children  under  ten.     Only  one  form  is  less  frequent  in 

cbildren  than  in  adults —meningitis  of  the  convexity  ;  and  this  is  due 

chiefly  to  its  common  traumatic  origin.     Taking  all  forms  together, 

•  Wheaton  '  Trans.  Path.  Soc.,'  1891. 
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it  raore  frequent  in  males  than  in  females,  but  the  several 
tmMtafli€!xhibit  some  difft^rences in  this  respect.  Hereditary  tendency 
it  Mim  elueflj  in  causing  the  tubercular  form.  Stiition  in  life,  occii- 
pationt  eltmate*  and  aeason  are  influentia.1  onlj  to  a  small  extent  aa 
Juilll liilpiag  aomo  of  tlie  causes. 

J)v«el  CauMe$. — (1)  Traumaiie  influence  of  various  kinds,  acting 
«l  tto  laeinbra&ea  bj  laceration,  bBemorrhage,  or  concussion. 

(t)  Adja€€ni  disease,  especially  that  which  is  attended  with  snppu- 
latioiit  often  canses  purulent  uieningitia  by  direct  extension  of  the 
lAlhogeiiie  Ttms.  Tbe  adjacent  disease  may  be  (a)  outside  the  dura 
watm^  as  injury  and  disease  of  the  bone,  especiully  caries  of  the 
pliona  bone  and  disease  of  tbe  ear ;  or  it  may  be  outside  the  skull,  as 
eyvpeka  and  other  suppumtive  diseases  of  the  scalp.  In  several 
fieonled  oases  inflammation  of  the  eye  has  set  up  a  fatal  meningitis, 
mia  BtiU  more  frequent  cause  is  inflammation  of  the  upper  part  of 
tbt  nsial  cavities.  Between  these  and  tbe  meninges  there  are  free 
MBBUetnieatiozis,  which  tire  described  in  the  cbapter  on  '*  Abscess  of  the 
Bais*"  Growths  in  the  bone  above  tbe  nose  have  been  found  to  afford 
i  iSidj  means  for  the  entmuce  of  organisms,  (6)  The  adjacent 
lisHUPe  may  be  in  tbe  brain— a  tutnour  or  an  abscess,  very  rarely 
hMisrrhsi^a  or  softening.  An  abscess  may  caune  meniogitia  without 
mpiure,  but  rupture  always  causes  intense  purulent  inflammation. 
Asap^rfieial  growth  commonly  causes  some  meniugitist  of  which  the 
icvis  symptoms  are  frequently  i>erplexing» 

(8)  Acute  disconnected  diseases  are  sometimes  attended  with  meuin- 
0tis.  (a)  Acute  speeifio  diseases:  measles^  scarlet  fever,  smallpox^ 
typlioid  fever,  acute  rheumatism.  The  complication  is,  however,  rare 
m  ssy  of  them,  its  existence  beiug  uftem  erroueously  assumed  from 
sure  introsity  of  delirium.  It  is  least  rare  in  smallpox,  perhaps  on 
iceoitnt  of  tbe  septicfieinic  influence  of  the  extensive  cutaneous  suppu- 
aiioiL  It  is  rare  in  typhoid  fever,  according  to  [)athological  evidence ; 
\ml  ii  does  sometimes  occur  in  simple  form,  especially  over  the  con* 
I  have  also  known  tubercuhir  meningitis  to  develop  during  the 
(b)  Meningitis  has  a  special  relation  to  acute  pneumonia,  and 
isprc^bably  due  to  the  cause  of  the  inflammation  of  the  lung,  especially 
IS  Ibe  S]#eeiflo  **  diplocoecus  "  which  has  commonly  been  found  in  the 
soflsmi^d  lutig  since  Frueukel  discovered  it.  Tbe  same  organisms  are 
fsaild  in  the  meningeal  exudation.  This  influmuiation  is  usually  puru* 
l-^t,  and  the  organi^jms  connect  it,  as  we  shall  see,  with  the  epidemic 
'ro-t»pinal  form,  (r)  Sep ticaami a  often  causes  meningitis,  what* 
ef^  ha  the  source  of  the  blood-poisoning,  whether  external  injury, 
mt^rnal  abscess,  softening  of  caseated  glands,  septic  puerperal  pro* 
9,  tbe  softening  of  clots,  or  ulcenitive  endocarditis*  The  effect  is 
l>«v^bly  produced  tbrough  tbe  agency  of  an  organised  virus^  and  a 
laittar  factor  in  tbe  process  may  be  tbe  micrococcal  emboliaiu  of  niinutc> 
vcsBsli;  it  is  not  uncommon  in  such  cases  to  see  minute  extravasations 
in  the  pia  mater,  witb  pale  centres,  such  as  are  seen  in  the  retina  in 
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eimilar  cases.  Sometimes  local  mcEiingitis  exieig  near  tbe  ping  to  a 
larj^e  veBsel,  when  tbe  source  of  the  plug  is  a  septic  form  of  endo- 
carditia.  It  probably  follows  other  toilc  influenoes  receired  from 
without  Thus  X  have  known  fiital  meniogltis  to  follow  exposure  to 
**  bad  smells"  on  a  search  for  their  source.  From  all  these  septic 
causes  the  inflaniiijation  is  usuallj  purulent^ 

(4)  lusolatioQ  is  an  oooa%iional  cause,  and  influenceB  chiefiy  ih% 
cotivt'iitj.  The  meoiugiiis  that  results  is  usually  simple,  and  not 
puruleut.  In  cases  of  rapid  death ,  only  indications  of  ooDgestioii 
miiy  be  discoverable, 

(5)  Excessive  mental  work  and  mental  excitf-ment  are  usually 
reganl^d  as  occasional,  although  rare  Citnses.  A  predi«pnsitiou  it 
probably  necessary  to  make  this  influence  operative,  and  the  effect 
of  menial  work  may  easily  be  over-estimated. 

(6)  Specific  ProcesBBs, — The  most  common  cause  of  acate  meDia- 
gitis  is  the  growth  of  tuberclf  s  in  the  membrajaes,  which  is  usually 
attended  with  ioflamniation,  the  intensity  of  which  varies  much  in 
different  cases.  Syphilis  is  albo  a  cause  of  meningitis  ;  althoui*h  the 
inflammatioD  is  uGuully  chronic,  a  very  acute  form,  yielding  to  treat- 
ment, is  occasion  a  Hy  met  with. 

Lastly,  meningitis  may  occur,  either  at  the  convexity  or  the  1)aie, 
for  which  no  cause  can  be  discovered  beyond  some  impairment  of  the 
genera!  healtb.  It  is  possible  that  ill-health  may  permit  organisms, 
which  would  otherwise  be  destroyed,  to  persist  and  assume  a  Timlent 
development, 

Camation  in  Eelatton  ia  Flam, — Meningitis  limited  to  the  tonvexiiy 
may  result  from  local  a<ljacent  disease,  from  insolation,  or  from 
general  disease  (acute  s[>ecifics,  pneumonia,  and  septicaemia) ;  but  io 
the  last  class  tbe  inflammation  is  often  geueraU  and  involves  the 
membrane's  at  the  base  as  well  as  those  over  the  convexity  of  the  hemi- 
sphereH,  and  frequently  also  the  membranes  of  the  spinal  cord.  Menin- 
gitis limited  to  the  hose  is  rare  except  in  association  with  tubercles, 
basal  growths,  disease  of  bone,  or  adjacent  disease,  but  occasionally 
reaulta  from  syphilis.  Simple  basal  inflammation  may  be  precisely 
like  that  caused  by  tubercles.  Limited  veniricular  meningitis  la  met 
with  oecasionally  in  young  children,  chiefly  during  or  after  acute 
d^seases,  such  aa  the  eianthemata;  in  adults  it  ia  extremely  rare, 

Causaiioit  according  io  Nature. — Simple  meningitis  may  result  from 
any  of  these  causes,  except  perhaps  septicemia;  the  etiological  fatis 
just  stated  are  therefore,  in  general,  applicable  to  this  form* 

Furuleni  meningitis^  in  which  pus  is  formed  from  the  first,  is 
usually  the  result  of  adj^ioent  suppuration  or  of  eeptieaemia.  The 
causes  of  the  former  have  been  alre;xdy  enumerated  (see  also 
** Abscess**).  A  septic  thrombus  in  a  vein  or  sinus  is  sometimes  the 
mechanism  by  which  such  mentiigilis  is  excited. 

Tubercular  meningilia  occurs  at  all  ages,  but  is  most  common  in 
children,  espeeiully   between  tbe  ages  of  two  and  ten  years*     In 
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1CJ  it  is  Qot  common,  although  it  has  been  met  with  as  earlf  as 
weeks  after  birth.  It  is  not  rare  in  early  adult  life,  and  is 
siooaUjr  met  with  in  middle  life,  but  scarcel?  ever  during  the 
later  period.  In  children,  general  tuberculosis  almost  alwajs  exists, 
but  the  indiratioos  of  thia  may  be  sligbt,  and  the  meningeal  disease 
mmj  have  the  aspect  of  a  primarj  affection.  In  adult  life,  distinct 
indicatioos  of  phthisis  usually  precede  tbe  tDeningitis^  but  are 
•ouuiimes  absent  in  joutb»  in  whom»  however,  some  scrofulous  or 
cftiaaung  process  eommonlr  eiisti,  and  is  a  focus  of  blood-in  fee  tioa. 
It  ii  probiibie  that  there  is  little  difference  in  tbe  procliTitv  of  the 
two  sexes,  at  any  rate  after  puberty.  It  is  generally  tbought  that  in 
childhood  boys  suffer  rather  more  fre<jueutly  than  girls.*  Here- 
ditary tendency  is  of  unqueatiouable  importance.  Most  cases  occur 
in  families  in  which  there  is  a  clear  history  of  phthisis  or  of  infantile 
tDberculosiSt  sometimes  evidenceil  chiefly  by  the  early  death  of  many 
children.  The  disease  is  common  in  all  classes  of  society.  Imperfect 
oourishment  and  bad  air  no  doubt  aid  in  its  development,  but  the 
cases  are  Tery  numerous  in  which  no  accessory  cause  can  be  traced. 
A  distinct  excitant  is  also  rare,  althougb  a  blow  or  fall  on  the  head 
. teems  distinctly  influential.  Brain-work  may  assist,  but  only  in  the 
[aabjects  of  the  general  disease.  Any  depressing  physical  influence, 
[iscludiug  maladies  of  different  nature, may  have  the  same  effect;  thus 
[it  occasionally  occurs  as  a  sequel  to  some  other  acute  disease,  espe* 
[  cially  measles  (the  influence  of  which  in  exciting  tuberculosis  is  well 
t  lniown),whoo[jiu^-coui;h,  broucho-piieumouia,  diarrhoea,  typhoid  fever, 
I  Ac.  A  blower  fall  which  would  otherwise  cause  trifling  and  transient 
I inflammatiou  may  excite  fatid  tubercular  meningitis  in  those  who 
I  bsTe  even  caseous  deposits*  in  some  locality.  Very  seldom  it  comes  on  in 
^  the  midbt  of  apparent  health  ;  more  often  the  child  has  been  distinctly 
,  •*  ailing  '*  for  a  month  or  two  before  the  onset. 

Chronic  menintjitU  may  be  tbe  sequel  of  an  acute  attack.  A  part  from 
this,  diffuse  chronic  meningitis  is  generally  the  result  of  alcoholism; 
di^nally  it  is  due  to  injury.  Focal  chronic  meningitis,  when  not 
smatic,  is  syphilitic  in  most  cases  ;  possibly,  in  later  life,  it  ia 
sometimes  due  to  gout.  In  children*  chrouio  basal  memngitis  is  not 
uncommon  in  the  posterior  fossa. 

Akatomical  Chabjictcks. — The  changes  may  be  found  in  alt  parts 
of  the  membranes,  or  only  at  the  convexity  or  the  base.  When  tha 
caose  is  adjacent  disease,  the  neighbouring  region  of  tbe  membnmes 
may  alone  suffer.  Certain  changes  nre  coii*raon  in  all  forms  of  menin- 
gitis. The  earliest  is  a  (lilFuse  reddening  of  the  pia  mater,  due  to  the 
iQJeetion  of  finer  vessels  than  are  distended  by  the  mechanical 
influence  of   the  mode  of  death.     Soon  there  occurs  opacity  of  the 

•  Tb«  RcgiitrnrOcDcral'i  returns  for  the  twentj-flve  jenrs  etidiug  1872  givo  tho 
imihM  fitraa  h;i]rocep)i4lui  m  mnlos  tinder  fiv«  tm  01, OS],  and  ftiuiule^  GO, 708* 
Ftobftbly  th«  chief  caas*  of  death  returned  ae  '*bydrocephft1iii"  nt  tbU  age  w«s 
tibrrcruliu'  nieninifUt*. 
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membranes,  recojrnisable  moat  readilj  In  the  arachnoTi  It  oecmct 
also  along  the  vessels  of  both  aracbtioid  and  pia  mater,  distinctly  lo 
consequence  of  disitension  of  tbeir  Ijmpbalic  sbeatbs.  It  is  well  aeen 
oTer  tbe  anlci  of  the  conveiitj,  and  the  spaces  at  tlie  base  of  the  brain, 
CoUectiona  of  jellowiBh-wliite  or  semi-purtileQt  Ijmpb  form  at  these 
parts  and  around  the  nerve-t ranks,  tbe  sheaths  of  which  mar  be  dis- 
tinctlf  reddened.  In  the  earlj  stage  of  parulent  meningitis  these 
collections  may  be  punctiforni,  and  may  resemble  very  closely  tnl>er- 
cniar  granulatious  in  the  pia  mater;  by  coalesceuce  they  constitate 
irregular  semi-poruleut  areas.  In  cases  of  some  duration  tbe  pnrti- 
leat  spots  may  have  undergone  caseation  or  induration,  the  latter 
chiefly  in  simple  meuinafitis.  The  nerve- trunks  are  often  involved,  and 
under  the  microscope  the  inflammation  may  be  found  either  limited 
to  the  sheath  or  in  titrating  the  substance  of  a  nerve  that  has  l^eea 
paralysed.  Minute  haemorrhages  may  be  seeo  in  the  nerve,  and  its 
fibres  may  be  in  various  stages  of  acute  degeneration.  Sometimes  no 
change  can  be  foynd.  Tbe  inflammation  may  spread  on  the  one  hand 
to  tbe  dura  mater,  and  on  the  other  to  the  substance  of  the  brain. 
Tbe  inner  sui-face  of  the  dura  mater  may  be  reddened,  and  even  covered 
with  a  lajer  of  lymph,  which  may  glue  it  to  the  pia  arachnoid.  Its 
outer  surface  is  often  the  seat  of  purulent  inflammation  in  cases  due 
to  adjacent  bone  disease.  Tbe  superflcial  layer  of  the  brain  is  often 
reddened,  and  even  spots  of  softening  may  be  seen  within  it.  Some- 
limes  it  contains  punctiform  hcemorrhages.  The  fluid  in  the  sub- 
arachnoid si>afe  is  increased  in  quantity,  and  is  often  turbid.  Indica- 
tions of  inflammation  may  also  be  present  in  the  ventricles ;  the 
lining  membrane  may  be  swollen  and  opaque,  sometimes  even  covered 
with  a  layer  of  Ijmph  {ependymitii)  f  the  subjacent  brain  tissue  may 
be  softened.  The  choroid  plexus  and  velum  interpositum  may  also 
present  sigias  of  inflammation.  The  lateral  ventricles  often  contain  m 
great  excess  of  fluid,  which  may  be  turbid,  with  fiocculi  of  lymph. 
It  may  be  so  considerable  as  to  distend  the  ventricles  and  flatten  the 
convolutions,  a  circumstance  that  suggested  the  name  "  acute  hydro- 
cephalus "  formerly  applied  to  all  these  cases.  The  ventricular  effusion 
seems  to  be  the  result,  in  some  cases,  solely  of  the  ventricular 
intlammation,  but  often  there  is  also  a  collection  of  lymph  about  the 
openings  by  which  the  fourth  ventricle  communicates  with  the  space 
around  the  brain,  and  the  obstruction  to  these  must  increase  or  cause 
the  ventricular  distension.  In  the  so- tilled  ventricular  meniugitia, 
effusion  into  the  ventricles  ajid  slight  traces  of  inflammation  are  all 
that  is  found  ;  the  external  membranes  are  normaL  Although  tbe 
traces  of  inflammation  are  sKght,  the  acute  and  febrile  course  of  the 
disease  is  eoiiiiistent  only  with  its  inflammatory  nature.  In  all  formt, 
if  the  inflammation  of  the  ependyma  passes  away,  permanent  thick- 
ening of  the  lining  membrane  may  remain,  and  there  may  eveu  be 
adhesions  clotiing  tbo  cavity  of  the  posterior  cornu.  A  permanent 
excess  of  liquid  may  be  left  In  the  cavities. 
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In  puroleot  meningitis  the  membranes  are  covered  with  a  layer  of 
gT^««]iift2i*jellow,  ofteu  foetid  pua,  Boraotiines  at  the  convexiij,  less 
•ouuno&lj  at  the  base  only,  often  at  both.  The  puralent  intUmma- 
tiM  frequeutlj  extends  down  the  membi-anes  of  the  spinal  cord, 
ilMil0tiiiLe8  oa  low  as  the  cauda  equina,  and  in  oae  recorded  case 
I8|»piiratire  infl;iinniation  in  the  orbit  was  aecondary  to  that  within 
IIm  tknlL*  The  surface  of  the  brain  is  often  softened,  and  small 
foQaeiioQs  of  pas  may  be  found  within  its  substance,  upparently 
•eoondarj  to  the  meningeal  suppuration.  Very  rarely  primary 
^^Mnileat  inQiimmation  has  been  lioiited  to  the  ventricles. 
^^K  Ia  hth&reular  meningifis  the  inflanimation  is  never  uctnally  purn- 
^Hpnl  Tbe  appearances  are  usually  those  of  the  simple  inflammation 
Vilfttldy  described,  conjoined  with  tbe  churacteristic  tubercles.  The 
laiount  of  jelly-like  and  semi-opaque  lymph  is  often  considerable^ 
tai  it  is  fonnd  chie8y  at  the  base,  and  is  generally  most  abundant 
About  the  optio  chiasma,  between  this  and  the  pons,  and  in  the 
If0iaidfi«6meiit  of  the  fissures  of  Sylvius.  The  membrane  over  the 
oenrezitj  has  a  dry  aspect^  but  to  the  Enger  may  feel  somewhat 
itkky ;  and  if  a  scalpel  is  passed  over  the  surfacep  it  remoYes  a  little 
pyo-lyinph.  The  two  opposed  surfaces  of  the  hemisphere,  in  the 
Lmgitudinal  Easure,  may  be  slightly  adherent  where  in  contact, 
lliere  is  often  an  excess  of  arachnoid  fluid  at  the  base  of  the  braiii« 
iod  then  the  sheaths  of  the  optic  nerves  are  usually  distended,  so  as 
l&  form  a  pyriform  swelling  behind  each  eye.  Ventricular  effusion 
iipnaeot  in  the  majority  q(  cases  (about  four  out  of  Ave)  ;  generally 
tke  i|«aucitity  does  not  exceed  a  few  ounces,  but  it  may  be  so  large  as 
i»  eompreBS  the  cortex,  and  to  distend  all  tbe  ventricles.  The  indica- 
ItPiiB  of  closure  of  the  commnnieation  between  tbe  fonrth  ventricle 
aad  Ibe  surface,  already  mentioned,  are  more  frequent  in  tubercular 
thaa  in  simple  meningitis.  The  lining  membrane  of  the  ventricles 
sod  the  choroid  plexuses  may  be  distinctly  inflamed.  In  addition  to 
tbe  ligna  of  inflammation  in  the  membranes,  these  present  the 
diatinctire  characteristic  of  this  variety,  miliary  tubercle.  The 
gfmnnlations  are  most  easily  seen  where  the  inflammation  is  slight 
or  aboent,  especially  on  the  under  surface  of  the  temporal  lobe. 
Thej  ar«  at  Erst  very  minute,  and  so  transparent  that  they  can 
ofleik  be  detected  only  when  their  prominence  is  recognised  by 
looking  obliquely  at  the  surface.  Although  seated  in  the  pia  mater, 
they  eaose  a  prominence  of  the  arachnoid  where  this  covers  the 
pia  mater  closely,  resembling  the  minnte  air-bubbles  beneath  the 
anehiiOQd  that  are  often  produced  during  the  process  of  removing  the 
llttifti  tlxeae  disappear  if  the  finger  ia  passed  over  the  surface,  while 
the  tubercles  remain  unchanged.  In  other  places  they  are  of  laiger 
sise  and  semi-opaque^  and  in  some  places  several  are  aggregated 
tugtjther.  Where  the  Ivinph  is  abundant,  only  the  larger  and  older 
tuberelea  can  be  recognised.  The  microscope  shows  the  granulations 
•  EroM,  •  Cent  f.  Nerv.,*  1BS3,  221. 
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to  coneist  of  Ijrnpboid  cells,  Biiuiited  usually  around  m  Teasel,  within 
its  perivascular  sIiealK  It  is  important  to  remember  that  meningeal 
tubercle  and  tubercular  meningitia  are  not  quite  identicaL  Tuljerclci 
majf  be  found  in  the  membranea  when  there  is  no  sign  of  inflammm* 
tion,  in  cases  of  general  tuberculosis,  and  they  may  be  aeconipaQied 
by  eymptoms  of  cerebral  disturbance  resembling  those  caused  by 
intlammaiion.  When  iuflammation  accompanies  them,  its  extent  and 
degree  vary.  It  is  usually  considerable  only  at  the  base,  and  h 
scarcely  ever  seen  at  the  convexity  and  not  at  the  base  ;  not  rarely  it 
is  general.  Sometimes  the  inflammation  is  confined  to  one  small  area, 
as,  for  instancet  to  the  neighbouibood  of  the  central  convolutioiis  on 
one  side  J  such  local  meningitis  is  usually  associated  with  tuberclet  of 
some  siie:  very  rarely  inflammation  and  tubercles  of  the  ordinary 
character  are  confined  to  the  convexity  of  one  hemisphere,*  Even 
when  the  inflammation  is  apparently  confined  to  the  base,  tubercles 
can  usually  be  detected*  often  in  abundance,  over  the  convexity,  but 
they  are  stiU  more  numerous,  larger,  older,  and  more  opaque  at 
the  base,  especially  about  the  commencement  of  the  Sjrlviaa  fis* 
sure. 

The  characteristic  bacilli  of  tubercle  have  been  found  in  the  pia 
mater  in  these  cases  (Comil  and  others).  Moreover  the  organisms 
have  been  found  when  no  tubercles  could  be  seen  with  the  naked  eye^ 
although  commencing  granulations  were  discovered  by  the  mioro- 
scope,t  £tnd  even  in  the  grey  substance  of  the  cortex  beneath  a  focui 
of  limited  inflammation. J  Tubercles  may  sometimes  be  recognised 
in  the  lining  membrane  of  the  lateral  ventricles,  and  in  the  choroid 
plexuses,  A  careful  examiDation  of  the  inner  surface  of  the  dura 
mater  often  shows  minute  tubercles  scattered  over  iL  They  ara 
frequently  met  with  in  the  spinal  membranes,  dura  mater,  and  pia 
mater,  sometimes  one,  eometimes  both,  and  occasionally  in  greal 
abundance,  especially  over  the  cauda  equina,  where  the  membrane 
may  look  as  if  it  had  been  exposed  to  a  shower  of  fine  Band.§  Sign! 
of  inflammation  are  always  slighter  in  the  spinal  than  in  the  cerebral 
membranes,  and  are  often  absent,  especially  when  the  granulationa 
are  upon  the  dura  mater  on.Iy«  The  cortex  of  the  brain  may  be 
injected  and  softened  at  the  surface,  but  if  there  ia  much  effusion  in 
the  Tentricles  the  amouut  of  blood  in  the  vessels  of  the  cereb: 
substance  may  be  less  than  normal*  Under  the  microscope  the 
of  the  cortical  vessels  are  often  found  to  be  crowded  with  leucocytea» 
and  sometimes  minute  aggregations  o£  tubercles  may  be  detected 
within  the  cortical  tissue.  Small  extravasations  are  common,  in 
adults,  in  the  membranea  or  in  varioua  parts  of  the  brain-aubatance^ 

•  Hngnenin,  Hntoti  F&gge. 

t  Pftwson  ond  Hebb,  *  Lancet,"  1884,  Ap,  12.  p,  BflO. 
I  Dejffrine,  *  Rcroo  de  M^d./  March,  1835,  p,  174, 

§  Wortmuna  fotind  no  tnberelet  in  tbe  ■pimt!  tncmbinnM  only  In  four  of  iweotf^ 
toven  ctMi  •z&mmed  ('  Jn^irh*  1  Kinderlieilk.,'  Bdi  xx,  1883,  p.  900). 
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and  at«  probably  due  to  changes  in  ihe  wiills  of  the  resseU  and 
thromboija  witbin  tbem. 

lo  these  eases  a  tubercular  tumour  is  occasionally  fouud  in  the 
hoiBlt  aocDelimea  moro  than  one.  I  have  seen  a  mass  of  tubercle  tbe 
dM  of  a  filbert  growing  from  tbe  under  surface  of  tbe  dura  mater. 
Bxt0n«iT6  miliary  tuberculoels  of  the  small  Tesaels  and  the  substanoe 
of  the  brain,   causing  almost   uniTersai  softenings   has  once  been 

Id  young  children  tubercles  are  almost  in  variably  found  widely 
testUred  tL rough  the  other  organs  of  tbe  body.  They  are  most 
««iiBtiUit  in  the  spleen, — very  frequent,  also,  in  the  enlarged  mesen- 
WM  glands.  Exceptions  to  the  general  character  of  the  afFei-tion 
irt  fare,  but  Gee  mentions  a  case  in  a  girl,  aged  four,  in  iwhom  a 
A$mj  mass  in  each  lung  was  the  only  indication  of  tubercle  t^utside 
tte  membranes,  and  similar  cases  have  been  recorded  by  others.  The 
ttMating  scrofuliius  matoiial,  in  such  cases,  was  probably  the  source 
sftlie  blood-inf  ection,  and  thus  the  cause  of  tlie  meniiigitis.  Tubercles 
•It  often  to  be  seen  in  tbe  clioroid  in  tubercular  meniugitis,  although 
gfaerallj  only  Ute  in  the  course,  and  after  Ub  nature  has  become 
siesr. 

Thrombosis  in  a  vein  of  the  convexity  is  occasionally  found  in 
lobarcular  meningitis,  sometimes  with  the  intense  secondary  con- 
pilioQ  of  the  corresponding  region  of  tbe  brain.  It  occasionally 
]u«6edes  the  formation  of  visible  tubercla.  Very  rarely  a  clot  extt-nds 
to  a  siDus,  but  the  special  symptoms  of  this  are  usually  lost  in  those 
of  the  meningitis. 

Chnmie  MeningUii. — The  diffuse,  chronic  meningitis  of  alcoholism 
affects  chiefly  the  convexity,  and  is  always  slight  in  degree.  The  pia 
anehiioid  is  lomewhat  opaque*  especially  over  tbe  sulci,  and  there 
tie  lines  of  opaque  lymph  along  the  sides  of  the  vessels.  The 
i  chronic  meningitis  of  syphilis  is  often  asaociated  with  a  syphilitic 
or  with  disease  of  the  walls  of  the  arteries.  There  is  much 
going  of  the  pia  arachnoid,  with  the  peculiar  exudation— at  first 
amy  "  in  aspect,  wbile,  later,  caseous  foci  are  scattered  thruugh 
-which  glues  all  adjacent  structures  together,  and  often  unites  the 
mater  to  tbe  dura  mater.  It  may  be  so  abundant  at  a  certain 
ot  as  to  occasion  doniit  whether  it  should  not  be  regarded  as  a 
ima."  with  secondary  itiflamuiation.  Ultimately,  if  caseation  ts 
event«;d  by  treatment,  fibroid  transformation  may  occur,  and  a 
layer  of  tissue,  tendinous  or  cartilaginous  in  as  poet,  extends 
'  a  certain  region,  more  often  at  the  base  than  at  the  convexity , 
lurrouoding  and  compressing  tha  nerves,  and  uniting  the  various 
mnbranes.  Tbe  thickness  of  the  layer  may  be  as  much  as  a  third 
oCftn  inch ;  tbe  dura  mater  is  often  also  thickened. 

In  children,  chronic  inflammatioa  occurs  chiefly  in  the  posterior 
{onii  about   the   pons,   medulla,  and  cerebellum,   wbich  are  often 
*  Qda, '  EdynoLdii'  Syatom  of  Mcdiciae,*  voL  il,  2tiil  ed  »  p.  40S. 
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firmlj  aclherent.     In  another  cTironic  form,  which  is  perhaps  onlj 
later  stage  of  tbe  fiTpbilitio  inflammation*  tbe  itiflamiimtorv  tiMi 
has  uudergone   tibrous   transformation*      When  chronic   infli&imiia^ 
lion  iriirolves  tbe  membranes  about  tbe  medulla  oblongata^  it  gene^ 
ailj  closes  the  opeuings  of  the  fourth  ▼entricle,  and  internal  hvdro* 
oephalus  results. 


Symptoms. — Certain  symptoms  occur  in  meningitis  irrespectiTs  of 
its  seat  or  form,  white  others  depend  on  its  situation^  whetber  at  tbe 
base  or  over  the  conveatity  of  the  brain ;  the  special  patbological 
forms  differ  in  their  coTirse,  and  in  the  relative  prominence  of  Tariooi 
symptoms-  In  every  form  and  position,  the  manifestations  of  the 
disease  present  wide  diversity  in  different  cases  j  yet,  as  a  rule,  certais 
symptoms  are  present,  aud  develop  in  such  a  mauner  as  to  he 
fairly  characteristic. 

The  symptoms  consist  partly  in  general  disturbance,  snch  as  attentli 
any  local  inflammation,  partly  in  cerebral  symptoms,  some  genemlsod 
others  local.  In  many  cases  there  are  also  associated  symptoms  doe 
to  the  pathological  process  to  which  the  meningitis  is  secondary.  The 
chief  symptoms  common  to  all  forms  will  he  first  described. 

Premonitory  symptoms  are  of  fen  present,  although  never  dtstiocilve 
in  character.  There  may  be  suuh  general  indisposition  as  maj  precede 
any  malady^  languor  and  malaise,  to  which  is  sometimes  added  mental 
irritability.  In  children,  vomiting  without  cause^  or  on  some  slight 
indiscretion  in  diet,  often  precedes  other  symptoms  for  some  days,. 
Occasionally  prodromata  are  absent^  and  the  pronoauced  symptoms  of 
the  disease  set  in  suddenly. 

The  most  important  of  these  are  headache,  delirium^  vomiting,  con* 
fulsioQs,  rigidity  and  weakness  of  the  limbs,  and  paralysis  of  cranial 
nerves,  strabismus  and  inequality  of  the  pupils,  coming  on  acutelf 
or  subacutely,  but  not  suddenly.  They  are  usually  accompanied  hy 
elevation  of  temperature,  and  followed  in  a  few  or  many  days  hj 
somnolence  and  coma. 

Headache  is,  of  all  symptoms,  the  most  common,  and  is  usually  0110 
of  the  earliest;  it  is  prominent  throughout,  until  the  patient  becomes 
unconscious.  It  is  most  frequently  frontal,  but  sometimes  genermL 
Continuous  in  some  degree,  seyere  exacerbations  occur,  in  which  the 
ptiin  is  very  intense,  and  may  cause  shrieks  of  suffering,  which  have 
received  the  name  of  the  *'  hydrocephalic  cry  ;**  and  these  may  continue 
even  when  the  patient  is  almost  uncoiiBcioufl.  In  rare  cases,  meningitis 
runs  its  course  with  little  or  no  pain,  especially  the  secondary  purulaiTt 
meningitis  of  septicemia  and  in  the  simple  meningitis  of  some  other 
blood-states.  Vertigo  is  occasionally  complained  of,  especially  at  the 
onset,  but  on  the  whole  is  not  frequent. 

Delirium  is  another  important  symptom.  It  may  be  either  slight  and 
qniet,  or  active  and  riolent.  It  is  often  an  early  symptom,  nUhaiig]i 
it  chiefly  occurs  at  the  onset  of  the  disease,  and  only  in  those  who- 


4 


KKNINCITIS. 

il«  tpeetaOj  preLlisposed,  and  tben  maj  have  ita  eliaracter  modified  by 
ihtpf^dUpositiou.  such  as  alcoholism  or  bjsteria.  DiagnoBtic  errors 
iff  Uittit  e&sj,  Tb6  deliriam,  as  a  rule,  deriTes  ita  significance  from 
ill  anQcmitoti  with  headache.  At  first  there  is  merelj  wanderiDg 
litrill|f  Bla€p,  aud,  as  the  mental  dislur Lance  in> creases,  periods  of 
pirfcct  or  im{^>erfect  consciouaneas  alternate  with  perioda  of  delirinm, 
vben  iha  cries  of  pain  are  often  frequent  and  seTere.  When  it  has  set 
tBp  il  uauallj  persists,  sometimes  with  intermiasious,  until  the  coma 
mmm  en. 

YomitiDg  coDsists  in  the  reiection  of  the  contents  of  the  stomach, 
sAan  without  nausea;  there  is  not  nsiially  retching  when  the  stomach 
is  tiDptj.  It  is  a  frequent,  and  often  a  very  early  symptom,  whatever 
bt  tine  seat  of  the  inflammation.  The  tongue  is  at  irst  clean,  bat  it 
aiy  afterwards  become  thtckly  furred  and  the  breath  very  offensive. 
Th«bowelm  are  con  fined,  often  obstinately,  and  the  abdomen  is  retracted. 
General  convulsions  occur,  irrespective  of  the  seat  of  the  infl^amma- 
6ml,  but  are  rather  more  frequent  in  children  than  in  adults.  They 
may  occur  at  any  time  during  the  course  of  the  disease,  from  the  onset 
to  tije  end,  Tbey  are  occasionally  almost  the  only  symptom  of  the 
meningitia  that  ia  produced  by  septic  processes*  Higidity  of  the 
avaeies  of  the  neck,  with  retraction  of  the  head,  is  common  in  menin- 
gitis aboni  the  posterior  part  of  the  base,  and  may  extend  to  the 
Dosoieft  of  the  back  if  the  inflammation  passes  down  the  spinal  canaL 
It  is  a  tyniptom  of  very  great  importance^  being  frequently  the  first 
naequi vocal  indication  of  the  malady. 

Optie  nearitia  ia  a  common  symptom  of  meningitis  of  the  base,  but 
if  fare  when  the  inflammation  is  confined  to  the  convexity.  It  ia  not 
an  «arlj  symptom,  being  seldom  met  with  until  the  end  of  the  first 
wsgk.  I  have  once  aeen  it  (unilateral)  as  early  as  the  fifth  day  after 
Ike  onset  of  tbe  symptoms  of  tubercular  meningitis.  It  is  due  to  the 
sslnttion  of  inflammation  from  tbe  membranes  to  the  sbeath  and 
nhstaace  of  the  optic  neiTe  witbin  the  ekuil,  and  the  descent  of  this 
isiammation  to  the  eye,  probably  aided  by  the  passage  of  material 
iowo  the  abeath  of  the  nerve  to  tbe  neighbourhood  of  the  globe.  The 
islra-ocular  changea  are  seldom  intense.  There  is  swelling  of  the 
papilla,  blurring  the  edges  of  the  disc,  and  often  (especially  in  tuber- 
cular meningitis)  the  swelling  is  paler  than  in  commencing  inflam- 
matioa  from  other  causes.  The  veins  are  full,  but  hflsmorrbages  are 
tare,  and  the  neuritis  is  never  so  intense  as  in  cases  of  tumour. 
Chorotdal  tubercles  are  sometimes  seen  in  the  tub<3rcular  variety* 

Hjpenesthesia  of  the  skin  is  occasionally  met  witb,  and  that  of  tbe 
ipscial  senses  is  very  common,  ao  that  ligbt  and  noise  digtress  the 
(atieat  and  increase  hia  suffering.  Both  are  apparently  due  to  the 
■^^Mral  excitability  of  the  brain.  Retention  of  nrlne  la  common  in 
^^^^Bater  stage,  when  consciousness  is  obscured.  Occasionally  there 
It  iocontineoce  of  urine  and  faeces. 
Local  9ymptomi  occur  in  the  cranial  nerves  and  limbs.  In  the 
VOL.  lu  22 
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former  they  depend  chiefly  on  the  affection  of  the  base,  in  the  latter  on 
tliat  of  ibe  convexity.  These  symptoma  are  partly  those  of  irritiktiou, 
imrtlj  those  of  paralysis.  The  most  common  symptoms  are  in  ih« 
ocular  Berres,  causing  alteration  in  the  position  or  movement  of  \h/t 
eyeballs  or  in  the  size  of  tbe  pupils.  StrahismuB  is  a  very  importauii 
symptom  ;  it  is  often  at  first  tra-osient,  or  present  only  on  movement^ 
and  even  then  inconBtant,  depending  apparently  on  varying  oTe^ 
ai-tion  of  a  muscle.  In  other  cases  there  is  persistent  and  evidently 
paralytic  weakneesof  certaia  muscles*  Slight  ptosis  may  occur,  hui 
tomptete  paralysis  of  tbe  third  nerve  is  not  coijunon,  Indeedp  the 
whole  of  any  nerve  is  swircely  ever  paralysed  unless  other  nerves 
aulfer  id  some  degree — a  i>oint  of  some  importance,  Tbe  pupils  an 
usually  contracted  in  the  early  stage,  especially  when  there  it 
intoleranee  of  light ;  subsequeytly  they  are  often  dilated.  Inequality 
Is  a  very  common  and  moat  important  symptom;  it  occurs  io 
inflammation  of  the  convexity  as  well  as  of  the  buse.  It  is  often 
transient  and  variable,  present  at  one  time  atid  absent  a  few  houn 
later;  now  one  pupil,  now  the  other,  may  he  the  larger.  An  undne 
sensitiveness  of  the  dilator  fibres  to  cutaneous  stimulation  has  been  M 
noted  by  Parrot.  ■ 

Next  in  frequency  is  an  afCection  of  the  facial  nerve,  weahneas  of 
which  is  indicated  by  inequality  of  the  mouth,  or  distinct  defect  of 
movement.  When  the  disease  is  at  the  base,  all  parts  of  the  facial 
nerve  may  be  affected  j  when  it  is  over  the  convexity,  tbe  lower  part 
suffers  alone  in  most  cases  ;  perhaps  there  is  occasiotmlly  brief  weaken- 
ing of  the  upper  part.  Tbe  muscles  of  mastication  may  be  rig-id,  bat 
this  is  not  frequent,  and  their  paralysis  is  still  more  rare.  Tbe  hypo> 
glossal  nerve  sometimes  Buffers,  and  deviation  of  the  tongue  results. 

The  hypersBsthesia  of  the  special  senses  has  been  already  mentioned. 
An  affection  of  the  olfactory  nerve  is  vei^  rare.  So  also  is  considei^ 
able  impairment  of  sight,  whicb  scarcely  ever  occurs  except  in  cases 
in  which  the  in^ammation  passes  into  a  chronic  stage,  and  damages 
the  optic  nerve  considerably,  partly  directly,  and  partly  by  the  oon* 
traction  of  lymph  that  forms  around  it,  Tbe  auditory  nerve  suffers 
more  frequently,  usually  in  association  with  the  facial  (which  lies 
beside  it  at  tbe  base  of  the  braiuj,  but  In  greater  degree.  Both 
auditory  nerves  are  sometimes  supposed  to  be  damaged  alone  in 
mentiigitifl  associated  with  bilateral  otitis  interna,  but  it  is  certain 
tliat  in  these  eases  the  deafness  is  due  to  the  labyrinthine  inflamma- 
tion, and  not  to  the  meningitis. 

One  sided  syniptonia  are  not  uncommon— muscular  rigidity,  uni- 
laleral  convulsion,  or  hemiplegia.  Complete  hemiplegia  is  rare,  and 
occurs  only  when  the  membranes  abaut  the  central  convolutions  are 
involved.  Sometimes  no  differeuce  can  be  seen  in  the  state  of  the 
membranes  over  the  two  hemispheres  to  recount  for  tbe  difference  in 
tbe  limbs;  the  pariily&is  is  apparently  duo  to  arrest  of  function  by  the 
irritation.     In  rare  cases  the  hemiplegia  is  due  to  the  occurrence  of 
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^  in  a  surface  vein.  Rigidity  of  tie  Hmhs  of  on©  fl!<1e  or  of 
J  frequent.  It  may  be  slight  or  consi^Jeriiblo,  and  often 
T_  a  time  to  time;  paesiTe  moyements  then  cause patn» and  the 

pain  produced  is  often  greater  tban  tbe  amount  of  rigidity  would 
m^gmL  Convulsions,  beginning  locally^  or  partial  in  extent^  are  also 
flpBtton  in  meniugitis  of  the  conTexity.  TJoiiateral  hyperiBBtbesia 
■ifftlso  occur,  and  tlu^re  may  be  areas  of  anaesthesia,  but  complete 
biiBla&ssthesia  is  Tory  rare.  Aphasia  occurs  chieiy  in  the  tubercular 
nriety,  perbaps  because  Bucb  inflammation  is  apt  to  exteud  along  the 
6^ure  of  Sylvius,     It  is  occasionally  an  early  symptom* 

The  pyrt-'xia  of  meningitis  varies  much  in  different  cases.  Often 
thsrtt  is  from  the  first  a  ooo'^iderable  elevation  of  temperature^  101** — 
103*,  and  it  n^mains  higb»  with  irregular  variation,  throughout  the 
disease.  In  the  most  acute  purulent  form  the  temperature  may  rise 
([Qiekly  to  104**  or  105*»  and  remain  high  till  death.  In  other  cases 
the  tcmptfrmture  is  at  first  r^sed  and  towards  the  end  falls  below  the 
nomat.  and  a  rectal  tem|>erature  of  96^  or  97^  has  been  observed. 
Oa  Ibe  other  band,  towards  the  end  the  temperature  may  be  very 
Ugb,  106^  or  lOS*'.  It  is  said  that,  in  very  rare  cases,  the  disease  runs 
ili  foorte  without  fever»  and  it  is  certain  that  for  some  days  the 
ttai{>emiQre  may  not  be  above  the  normal;  apparently  ibis  is  the 
hmK  of  an  influence  exerted  by  the  nervous  system  which  ueutralises 
tbf  tendency  of  the  iDflammaiory  process. 

The  pulse  presents  as  wide  variations  as  thetemperatnre,  but  there 
may  he  no  correspondence  between  the  variations  in  the  two  symptoms. 
la  some  eases  it  is  frequent  throughout ;  more  often  it  is  slow,  68, 50, 
er  eveo  40,  and  it  is  often  not  only  slow  but  irregular  in  rhythm.  The 
pffe^moKcm  rise  in  temperature  is  usually  attended  by  extreme  fre* 
iltimcj  of  pulse,  160,  180,  and  sometimes  uncountable  rapidity. 

The  vaso-motor  system  is  often  disturbed.  The  well-known  focAs 
Mbmit,  in  which  cutaneous  irritation  is  followed  by  unusually  vivid 
iD/d  enduring  congestion  of  the  skin,  has  been  erroneously  supposed 
to  he  of  special  diagnostic  significance,  but  it  is  met  with  in  mujij 
other  afi^ections.  There  is  often  a  strong  tendency  to  the  formation  of 
iloaglis  and  bedsores,  and  the>e  vesications  are  frequently  produced 
If  tbe  application  to  the  skin  of  hot  bottles^  the  heat  of  which  is 
biitlieient  to  cause  the  effect  in  a  healthy  person  j  uncovered  metallic 
boUke  are  especially  dangerous.  These  trophio  changes  are  more 
Crequent  in  subacute  than  in  acute  meniiif^^itis. 

Respiration  is  sometimes  slightly  quickened,  but  it  is  rarely  much 
disturbed  until  the  final  period,  when  in  tubercular  meningitis  the 
Cbeyne*Stokes  rhythm  is  often  observed,  and,  in  this  disease,  is  always 
of  fatal  significance.  More  frequent  are  irregular  pauses,  in  which 
the  child  ct^aees  to  breathe  for  several  seconds,  lu  meningitis  of  the 
{osterior  fossa  there  is  sometimes  almost  sudden  failure  of  breathing, 
infgular  feeble  respiration*  with  rapid  cyanosis,  quickty  followed  by 
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The  tirine  ia  scanty  and  febrile  in  character.  Albumen  or  ft  trace 
of  BUgur  Bome times  appears. 

Course, — The  onset  is  sometimes  rapid  and  riolent^  marked  by  sud- 
den and  high  pyrexia,  by  rigors,  and  by  special  tymptonis  of  inti^nse 
degree.  In  such  cases  tlte  iniammation  is  usutiUy  purulont;  the 
spinal  membranes  are  commonly  involved,  and  tbe  cases  resemble  the 
epidemic  form*  The  course  of  these  cases  h  sometimes  so  rapid  as  to 
reeemble  that  of  the  slower  forms  of  cerebral  haBmorrhage,  Death 
may  occur  within  forty-eight  hours  after  the  onset  of  the  symptoms. 
In  other  cases  the  onset  is  gradual  and  insidious,  and  this  is  especial !v 
frequent  in  tubercular  meningitis.  During  the  early  penoJ.  symptooui 
of  excitement  of  function  predominate;  delirium  accompanies  the 
headache,  tbe  re  are  coiivulsions  and  muscular  contractures.  At  a 
later  period  there  is  depression  of  function,  somnolence  deepens  to 
eouia,  and  various  paralyses  occur.  These  are  often  distinguished  as 
first  and  second  stages  of  the  disease,  and  the  deep  coma  that  precedes 
death  is  regarded  as  a  third  stage.  These  stages  are  not  always  dis- 
tinctly reooguieable.  Coma  sumetimes  develops  almost  at  the  outset, 
and  palsy  of  limb  or  face  may  be  the  earliest  symptom.  Often  the 
local  symptoms  are  tri£ingp  and  only  the  general  cerebral  symptoius 
are  marked. 

The  duration  of  meningitis  varies  from  two  or  three  days  to  as  many 
weeks.  The  most  rapid  cases  are  those  due  to  8et»tic  processes,  and 
cases  of  the  primary  purulent  iuflammation  already  mentioned.  But 
the  maiimum  duration  mentioned  above  is  occasionally  exceeded, and 
cases  are  met  with  that  must  be  regarded  as  subacute.  They  are 
genemlly  examples  of  simple  inflammation,  and  fKscur  cMefly  in 
cbildren  ;  they  constitute  a  transition  to  the  form  of  chronic  infantile 
meuingitiB  mentioned  on  p.  S46« 

8ympiom$  in  RelaUon  to  Loeality.— In  meningitia  of  the  conrexity 
delirium  is  more  pronounced,  local  convulsions  and  hemiplegic  weak- 
ness are  more  common,  vomiting  is  less  frequent,  palsies  of  the  cranial 
nerves  are  for  the  most  part  absent,  and  optic  neuritis  is  rare.  In 
meDingitis  of  tbe  base  the  cranial  nerves  suffer  early,  delirium  occurs 
later,  vomit inj^  is  frequent,  and  0[itic  neuritis  usually  develops  Ijefore 
the  symptoms  huve  reached  a  high  degree  of  intensity.  When  dellrmm 
is  the  chief  Eymptoui,  the  aspect  of  the  case  may  closely  resemble 
delirium  trtmens.  When  meningitis  is  limited  to  one  part  of  the 
base,  the  cranial  nerves  suffer,  that  have  their  course  in  that  part. 
There  is  usually  retraction  of  the  head  when  the  in Bammat ion  affects 
the  membranes  aliout  the  pons  and  medulla — a  symptom  of  very  great 
diagnostic  importance.  Hemiplegia  and  convulsions  may  occur  during 
its  course,  from  the  secondary  thrombosis  already  mentioned.  Uni- 
lateral convulsiou,  beginning  locally,  may  succeed  recovery. 

In  ventricular  fne.tuu'jiiis,  in  which  abundant  effusion  and  traces  of 
iniammation  in  the  cboroid  plexus  and  ependyma  are  the  only  morbid 
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tlmg^s,  tlie  general  sjini^toms  are,  strange  to  saj,  the  mine  as  in 
other  fo»ms, — htiodacLe,  voonting^  fever,  coovitlsions,  rigiditj,  delirium, 
,  jiTfgalaritj  of  pulse  and  breath mg,  hbA  final  coma,  but  the  functions 
ibe  cmnial  nerves  are  seldom  interfered  with.  The  footanelle,  if 
en,  ia  distended  and  pulsiites.  Death  maj  occur  in  a  few  days,  or 
;  the  end  of  ten  days  or  a  fortnight.  Occasionally,  after  an  acuta 
the  Bjmptoma  lessen,  but  the  remission  is  followed  by  their 
~t«MiraI  in  fatal  intensity*  It  is  said  that  incomplete  recovery  may 
occur,  with  enduring  defect  in  mind  or  muscular  power,  contractures, 
oieillating  gait  or  convulsions,  E  nl  argement  of  the  head  may  develop^ 
iod  tbe  case  practically  becomes  one  of  cbronic  h  vdrocephidus.  There 
it  nothing  in  these  symptoms  that  is  distinctive.  All  are  common  to 
iDeniiigitis  that  is  external  as  well  asititernab  and  there  is  considerable 
rvom  for  doubt  as  to  the  accuracy  of  the  diagnosis  of  cases  that  are 
ooltalaL 

Sympiomt  in  'Relation  to  Form, — In  simple  meningStis  the  symptoms 

are  those  above  described,  and  their  precise  character  depends  on  the 

vat  of  Iho  infliimmation.     The  course  of  the  disease  is  olten  longer 

in  the  other  forme— three,  four,  or  six  weeks;  and  the  symploma 

present  greater  variations  io  degree  anil  in  character.     Tbe  rise  of 

temperature  is  often  at  first  great,  but  it  may  bubside  as  tbe  disease 

pmm  into  a  subacute  stage.     Probably  in  consequence  of  the  longer 

tfie,  optic  neuritis  iafreijueut  and  considerable  in  degree, espoeitiny 

the  l»ase  is  involved.     In  meningitis  secondary  to  local  disease  ihe 

[  the  inflammation,  and  therefore  the  attendant  Bymptoms,  differ 

ing  to  the  position  of  the  disease  that  excites  it.     Moreover,  the 

pti>tns  of  the  primary  malady  often  mask  those  of  the  meningiiia 

^hicU  it  excites. 


T^hercnlar  Meningitis.— ^h^  sTmptoms  differ  to  some  extent  in 
bildren  and  in  adults. 

Ill  the  child  prodromata  are  frequent.  Loss  of  fleah  and  indiea- 
tioiis  of  general  failure  of  strength  are  the  most  common.  They  are 
itaally  due  to  the  process  of  tuberculosis,  of  which  the  meningitis 
^M  Qtm  result.  Slight  evening  pyrexia  often  accompanies  these 
^^niploiDS.  Other  premonitory  symptoms  are  met  with  in  the 
^Bmttoiis  system, — mental  irritability,  restlessness  at  nighty  and  a 
^HlndeQCj  to  frontal  headache,  the  pain  being  excited  by  mental  work 
^||Dd  fatigue. 

''         Tbeae  symptoms  may  exist  for  a  few  weeks,  sometimes  for  a  month 
'two  before  the  aetnal  onset.     When  tbe  meningitis  is  secondary  to 
L»iifliderable  tnbercular  mischief  elsewhere,  as  in  the  lungs,  the  sym- 
DS  of  this  usually  obscure  any   premonitory  symptoms  of  the 
Qgitis.     Occasionally,  as  the  cerebral  inflamniJition  develops,  the 
[iymptoms  of  the  lung  affection  lessen  in  a  rt-markable  degree.     The 
|lk&iidache,  which  may  exist  for  two  or  three  weeks  before  the  onset  of 
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the  acute  aymptoms,  is  perliaps  due  to  the  formation  of  tuberctein  tie 
niembrauce»  if,  as  is  generally  believed,  tb is  p^recedes  tlie  inflammation. 
^^ootlier  antecedeot  sjmptom  is  the  fomiting,  wbicb  may  be  afrp*^ 
rently  causeless,  or  may  follow  an  inadequate  cause,  i.  e.  it  occurs  afkr 
food  that  is  not  quite  judicious,  although  not  so  indigestible  as  tele 
alotie  a  sufficient  cause  of  its  rejection.  This  symptom  should  alw&ri 
excite  suspicioti  if  it  occurs  without  other  indtcationB  of  gastric  dit* 
turbancc,  and  esjiecially  if  it  is  repeated  aod  is  associated  with  oth«f 
premonitory  symptoms. 

Such  vomiting,  more  severe  in  degree,  is  a  common  ^mptom  of  tW 
ouset,  which  is  usually  attended  by  a  great  increase  in  the  headacbi^ 
or  by  the  developmt^nt  of  headache  if  this  was  absent  before,  some* 
times  by  drowsiness,  and  often  by  attacks  of  general  convulsion.  In 
the  early  stage  of  the  disease  the  prominent  symptoms  are  usuall? 
those  of  gunt:ral  cerebral  disturbance,  headache,  somnolence,  wander* 
ing  at  night,  sometiiues  vertigo,  vomiting, constipation,  and  the  eondi* 
tions  of  pulse  and  tempeiature  already  described.  Tbe  rigidity  of 
the  neck  and  retraction  of  the  head  are  fi*equent.  Aphasia  is  some- 
tini«^s  an  early  symptom.  At  the  end  of  the  first  week,  eometimet 
earliei',  fifimetimes  later,  the  symptom  a  in  tbe  cranial  nerves,  already 
mentioned,  come  on.  About  this  time  also  changes  in  the  optic 
disc  are  often  recogoisable.  In  tbe  course  of  the  second  week  tbe 
aomnolence  deepens  to  coma,  but  in  older  children  this  may  be 
ceded  by  definite  delirium,  occasionally  violent.  The  other  symptu; 
become  more  conspicuous  or  develop.  Kigidity  of  tbe  limbs,  I 
convulsion,  or  hemiplegia  may  be  added.  Defect  of  sensation 
sometimes  associated  with  the  palsy,  and  may  be  more  extensive;  it 
may  be  preceded  by  hjpersBslhesia.  The  paralysis  may  be  transient 
or  permanent.  The  pulse  often  beromcii  frequent^  140—180,  sometimes 
suddenly,  sometimes  gradually.  Kespiratiou  is  often  sighing  or  irre- 
gular.  Towards  the  end  of  this,  or  in  the  beginning  of  the  third  week, 
tbe  child  lies  unconscious  and  motionless,  often  with  rigidity  or 
flaccidity  of  the  muscles  of  one  sidej  mu^'O-pus  accumulates  on  the 
cornea;  convuUions  are  more  frequent;  the  respiration  is  more 
irregular,  and  may  present  an  occasional  pause  or  a  distinct  Cheyne- 
Stokes  rhytbm.  Tbe  patient  maj  die  during  the  coma  with  accumula* 
tion  of  mucus  in  tbe  chest;  bedsores  may  form,  and  hasten  tbe  fatal 
issue;  or  death  may  immediately  succeed  an  attack  of  convulsions. 
Sometimes  there  is  an  apparent  improvement  shortly  before  deatbg 
but,  as  Oxlej*  has  pointed  out,  the  pulse  seldom  shares  in  this. 
The  temperature  towards  the  end  may  sometimes  remain  at  about  the 
same  dfgree  of  ml^derate  elevation,  sometimes  it  becomes  very  high, 
sometimes  falls  below  the  norma!,  and  is  somitimeB  very  low.  Thus 
in  one  recorded  case  on  the  seventeetith  day  of  the  disease,  the  d^y 
before  death,  tbe  tem|>eratnre  was  only  93°  (Bokai). 

In  tbe    cases  in   whtch   tubercular    meningitis   affects  only   tha 
•  •  L'nerpogl  Med^-Chir.  Jonnitil.'  July,  1885. 
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jty  (wLich  are  less  rare  than  is  commonly  sappoaed)  the 
ijiDjitoaia  ill  the  cranial  utrvet*  are  absent,  vomitiu^  is  Iobb  obtrusive, 
iod  hefl4iiciie  and  delirium »  witli  cotivulsious  and  rigidity  of  limb, 
to&glitute  the  chief  ijniptoms,  loeqtiality  of  pupil  is  often  preaent 
fheo  other  ocular  syroptouis  {including  neuritis)  are  absent,  but 
iliglit  ttrabismus  or  diplopia  will  often  be  discovered  by  a  careful 
ir&rch»  which  should  include  the  npwurd  movement  Partial  mJier- 
mlar  meningitis.  afEecti ng  oiil?  a  small  part  of  the  convexity,  causes 
local  Bymptoms  resembliog  those  of  a  tubercular  growth,  with  which, 
indeed,  it  is  commonly  associated. 

The  duration  from  the  ouset  yaries  from  one  to  three  weeks.  It  is 
nrc'lf  leas  than  a  week,  and  occasionally  as  much  as  four  weeks.  The 
Bt«mge  is  two  weeks.  In  cases  that  begin  insidiously  the  duration  ia 
iiterniined  with  difficulty,  and  if  the  premonitory  period  is  included 
H^  arerage  is  more  than  two  weeks.  The  average  duration  of  tuber- 
enkr  meningitis  Emited  to  the  convexity  is  said  to  be  less  than  when 
the  h&se  is  affected*  The  usual  termlDation  is  death,  but  it  is  not  open 
to  question  that  cases  do  Eomelimes  recover,  Unqt^estionablv  cases 
recover  in  which  the  existence  of  meningitis  admits  of  no  doubt,  and 
m  which  there  is  a  strong  presumption  that  the  inftamuiation  is 
tubercular,  although  the  recovery  removes  the  possibility  of  rigid 
pn>ot.  In  most  cases  of  children  who  recover  from  an  illness  resem- 
bling tubercular  meningitis,  the  cerebral  pyuiptoms  were  general 
piin,  delirium,  and  convulsions ;  as  a  rule  there  have  not  been 
ijmptoms  in  the  cranial  nerves  beyond  inequality  of  pupil  and  slight 
optic  neuritis. 

Im  ihs  aduU  the  symptoms  of  tubercular  meningitis  are  essentially 
Aesame  as  in  the  child,  but,  if  possible,  even  more  vaned  in  their 
ebamct^r  and  combination.  Headache,  vomiting,  and  cranial  nerve 
fTmptoms  are  the  same  Palsy  of  ocular  nerves  is  common,  but 
leldoui  involves  tho  whole  of  one  third  nerve  (one  ease  in  twenty^ — 
8eits)|  ptosis  is  more  frequent  (one  in  seven)*  General  eonvulsions 
sre  not  common,  delirium  usually  occurs  earlier,  aud  its  association 
with  persistent  headache  is  very  conspicuous.  The  insidious  cha- 
ncier of  the  onset  is  as  common  as  in  childhood,  in  spite  of  the 
ability  of  the  sufferer  to  describe  his  syniptoma  In  young  women 
the  rarl?  stage  of  the  disease  is  sometimes  attended  by  symptoms  of 
bjsteroid  character;  the  morbid  functional  tendency  incidental  to 
the  age  and  sex  determines  the  form  of  the  general  functional  dis- 
torb&nce  that  is  at  6rst  prod  ueed  by  the  disease  of  the  membranes. 

The  disease  commonly  comes  on  in  the  course  of  ijhthisis^  but  the 
indications  of  lung  disease  may  be  so  slight  as  to  esc^ipe  notice,  and 
lemeiimes  the  malaily  has  the  aspect  of  a  primary  aHection,  although 
taWrcles  are  found  elsewhere  after  death.  Brsides  the  symptoms 
already  described,  it  should  be  noted  that  hemiithgia,  coining  on  in 
ilie  course  of  a  few  days  or  a  week,  and  often  attended  by  convul- 
,  may  be  the  chief  symptom  when  th<'  in  flam  mat  ion  involves  the 
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convexity  of  one  hemisphere.     The  duration  of  the  disease  in  thi 

aJuH  is  sometimes  the  same  as  in  the  child,  but  often  it  is  appareDtl; 
shorter,  perhaps  because  the  early  symptoms  are  overlooked  in  th 
presence  of  the  more  obtrusiye  pulmonary  disease.     Occasionally,  oi 
the  Other  hand,  it  is  much   longer.      Headache  generally  precedi 
other  gymptoms,  and  the  sufferers  have  otU  n  been  liable  to  headach 
and  increasingly  so  during  the  ill-bealth  that  preceded  the  meuin^itii 
in  most  cases.     Tbe  babitual  headacbe  passes  into  that  of  the  intrft-' 
cranial  disease,  and  increases  tbe  diMculty  of  fixing  the  commence* 
ment  of  the  latter.     The  fatality  of  the  disease  is  great,  but  cases  of 
recovery  from  what  is  apparently  tubercular  meningitis  are  observed 
in  young  adults  more  frequently  than  in  children.     Doubt  always 
bangs  over  the  exact  nature  of  cases  that  recover,  but  the  evidence 
of  the  prubaUe  tubercular  character  of  some  of  tbese  cases  ii  veiy 
strong  • 

Pariial  tubercular  meningitU  is  rare.  Tbe  development  of  tub 
in  the  meninges  may  he  local,  tilTecting  one  part  of  the  pia  mater 
onl/>  and  giving  rise  only  to  symptoms  of  irritation  of  the  underlying 
cortex.  When  the  disease  is  o?er  or  near  the  motor  region  of  the 
cortex  it  may  cause  convulsion  of  local  comineiiLreuient  or  range,  and 
tbe  symptoms  are  distinguishable  from  those  of  a  tumour  onlj  by 
their  course, 

Pumleni  MentnptU.^The   symptouia   depend    upon   its  localitfiJH 
The  course  is  usually  very  acute,  and  tbe  pyrexia  considerable  and  '  ■ 
constant,  often  with  an  evening  rise;  tbe  temperature  is  far  more 
regulitr  in  its  variations  than  in  tubercular  meninjjitis.     The  general 
description   given  of  the  symptoms  of  meningitis  is  in  the  main 

*  A»  an  iiutAiioe  cf  ibis  el&sa  mny  be  mentioned  the  cam  of  m  girl  ttged  nitietecB, 
who  bad  loit  A  brother  from  cariei  of  tbe  spine,  «nd  ii  eouei'n  from  pbtKini,  For 
•OD10  months  »1ie  had  been  (zTowing  nrioemic  ftivd  languid,  eapemlly  tftcr  tbtt  deftth 
of  A  lister  tvro  montb«  previi»usly.  Three  wet^ka  before  I  saw  her,  having-  previoiulj 
complained  for  ft  week  or  two  of  etlgbt  hendacbet  thii  ludilt'iily  became  inleiue^ 
ibiefly  on  the  leffc  side  of  tbe  hpud,  k*  eping  ber  awake  afc  oiglit,  making  her  acTcaui 
with  tbti  ptiin  i  it  was  accompanied  hy  frequent  voiuithig'.  After  a  few  dayi  thtM 
•ympiotita  leticneil,  hyt  recurred  from  timo  tfi  time,  aod  with  cflpeciul  aeverity  tw* 
weeks  after  tbe  oijaet,  ii  day  or  two  K'fore  I  aaw  her.  After  this  attack  slie  waa 
•onmoUnt,  did  not  ipeiik,  an-l  the  nrme  wit«  pasaed  into  tbe  bed.  The  temperature, 
at  firet  normal,  rose  to  100'^.  She  moved  the  right  nrm  le«a  than  the  left*  and  bad 
aeveral  conrulBiona  witli  t4>nic  iposm,  flt-xlon  of  tbe  aruii,  and  deviation  of  tbe  bead 
to  the  right.  When  seen,  »\i*s  could  be  rouied  to  take  notice,  hut  not  to  speak. 
There  waa  alight  rigidity  of  the  Iitii1}««  gri^ater  on  the  right  side.  The  le^a  and 
upper  anuB  were  moved,  bub  uot  the  handi«  The  ptil^e  was  63  and  irregular. 
There  wa«  alight  but  distinct  optic  nvuritta,  in  aspect  exactly  thut  seen  in  tubercuUif 
meningitis.  Her  bend  was  shiivcd,  ice  applied  to  it^and  a  blister  to  the  back  of  tbe 
neck,  tind  phoaphate  of  iron,  iodide  of  potitisinm,  and  niiric  etber  given  ioteruaUy. 
That  evening  she  had  four  more  couvulsioiH,  cnaimeneing  in  the  right  leg.  The 
di«y  after  that  on  which  the  blister  roae  ehe  spoki',  and  aftci  wardii  slon^ly  improved; 
f(«r  eevtTMl  dayi  more,  however,  tinne  was  paa^ed  into  the  bed,  and  the  right  ana  wm 
difit  tatly  weaker  than  the  hft.    Sb«  ultimately  recovered  perfectly. 
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ipplic3able  to  the  pnrulent  form.  But  no  form  of  inflainmation,  not 
iftfl  Uk6  tubercular,  preseuta  greater  variationa  in  Bymtptoms  and 
«o«rii  in  proportion  to  the  iotenBitj  of  the  process.  Some  cases, 
•aoondftij  to  suppumtlon  elsewhere,  present  eitraordiDarj  latencj. 
I  have  known,  for  instance,  slight  occasional  strabismus^  slight 
r«UiCtjoo  of  the  bead,  moderate  headache,  irngular  fever »  and  optic 
ttforitis  to  be  the  only  symptom!*,  althoupfh  after  d<  atb  both  cerebrail 
sbi  spinal  membianes  were  bathed  in  pus,  and  the  DieniDgitifl 
otftaiolf  commenced  a  fortnight  before  death.  On  the  other  hand, 
(W  meniDgitiB  that  follows  rupture  of  a  cerebral  absce^js  causM 
ij^mptutiis  of  extreme  intensity  and  has  a  rapid  course* 

Fbeal  menin^iiii,  involving  only  a  small  area  of  the  membranes  on 
ooe  lido  of  either  the  base  or  the  eonrexlty,  is  generally  chronic — 
trtuiaatie  CMee  of  course  excluded.  The  condition  is  therefore 
dcicribed  in  tho  next  section.  In  the  very  rare  eases  in  which  focal 
■tfoingitifl  ifl  acute,  the  symptouis  are,  for  tbe  most  f>art,  similar  to 
ibose  d  the  chronic  form,  the  chief  difference  being  in  their  course. 

Cif^^iC  MMNiNGiTis, — The  symptoms  of  chronic  meningitis  consist 

lliifffiy  in  local  disturbance  of  function  j  the  symptoras  outside  the 

MTvoufl  tyfftem,  so  conspicuous  in  most  cases  of  acute  meningitis, 

iRV  ms  a  rule,  absent  in  the  chronic  form*     In  the  adult  the  sym- 

>  TiM'y  much  according  to  the  cause  and  nature  of  the  inflamma- 

lo  the  chronic  alcoholic  meningHis^  which  iilfects  chiefly  the 

DUTexity  over  both  hemispheres,  the  chief  svmptoms  are  heiidaehe» 

i*derate  in  degree  and  some  times  absent,  slight  delirium,  mental 

iture,  *ud  alight  optic  neuritis.     The  malady  always  runs  a  very 

I  course,  and  its  sjmptoms  are  often  overshadowed  by  those  of 

other  of   the  effects  of  alcoholism,   such  as  lirer  disease  or 

itiple  neuritis.     The  svmptoms  may  subside  if  the  cause  of  tbe 

rbtd  state  can  be  arretted.     It  is  probable  that  they  are  in  part 

I  io  the  action  of  the  alcohol  on  the  brain  substance. 

Chronic  syphiUtic   meiUngiii$   m   the  adult  is  generally  local.      It 

fcUy  occurs  chiefly  in  the  vicinity  of  a  syphilitic  growth,  and  its 

ief  effect  is  to  extend  the  symptoms  of  tlie  latter  over  a  wider  area 

I  corresponds  to  the  actual  tumour.     Thua  in  the  case  of  a  sjphi- 

,  growing  into  the  hemisphere  from  the  outer  side  of  the  crus,  ihe 

leeis  of  this  were  accompanied  by  palsy  of  the  fifth  nerve  on  the 

I  side  in  consequence  of  syphilitic  mening^itis  extending  from  the 

our.     Sometimes  such  meningitis  exists  apart  from  any  distinct 

DWth,  und  may  then  extend  widely,  even  sheathing  the  wbole  base 

its  products.     There  is  always  a  considerable  formation  of  tissue 

lickening  the   pia-aracbnoid,  sometimes  to   such  an  extent  as   to 

St  a  diffuse  growth.     The  seat  of  tbe  disease  may  be  at  the  basa 

f«T  Ihe  cooTexity;  in  either  situation  focal  symptoms  are  produced, 

learoely  distinguishable  in  tbe  more  chronic  cases  from  those  of  a 

litic  growth  except  by  the   slighter  degree  of    optic  neuritis, 
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the  slighter  tndicatioDg  of  eottipTesgion  of  the  parts  aif^ted«  ani 
lees  graduQil  oiii»et.   Tbe  side  of  ttie  medulla  is  &u  occasional  teat  of  thi 
in^mmatioD,  wbicli  is  one  of  tbe  most  commoD  causes  of  the  coi 
jomt  palsj  of  one  half  of  the  tongue,  side  of  tbe  palate,  and  Tocal  coi 
(see  p.  ti07).     Another  occasional  seat  is  the  neigh  hour  bood  of 
motc»r  convolutions   producing  unilateral   fits,   and   local   pain  and 
tenderness.      It   is  probable    that  focal  inBammatiou  in   adulta  is 
generallj  syphilitic  in  nature,  the  traumatic  form  of  course  excepted.* 

In  such  cases  it  is  often  useless  and  eTen  cnicl  to  suggest  tbe 
probable  cause  of  the  nmladj.  It  is  unlikely  that  by  such  questions 
sjphilis  can  be  absolutely  excluded,  and  uoless  it  can  be  eicluded  the 
emplojment  of  antisyphilitic  treatment  in  such  a  case  is  tbe  first  dut^^_ 
of  tke  practitioner.  Moreover,  if  syphilis  can  be  excluded,  tbe  treai^f 
ment  suitable  for  sypbilis  (mercury)  remains  the  most  promising  for^" 
a  simple  inflammation. 

Chronic  infantile  meningiiig,  which  is  also  in  some  cases  associated 
with  syphilid,  causes  symptoms  thtit  depend  on  the  special  procliviij 
of  the  iuflanimation  to  affect  tbe  posterior  fossa  of  the  base.  The 
most  important  and  cbarauttTistic  symjptom  is  retraction  of  the  head. 
In  a  yaluable  paper  od  these  cjisesf  Drs,  Gee  and  Barlow  point  out 
that  the  onset  of  this  symptom  is  sometimes  sudden,  sometimes 
gradual;  when  sudden  it  is  occasionally  attended  by  other  symptoma^ 
—fever,  vomiting,  rigidity  of  the  limbs,  convulsions.  1  have  known 
general  convulsions  to  precede  for  a  week  the  onset  of  the  retraction. 
The  holding  back  of  the  head  is  due  to  a  tonic  contraction  in  the 
muscles,  and  becomi^s  greater  when  the  child  is  made  to  sit  up.  It 
varies  in  degree  at  different  times,  and  is  occasionally  intermittent. 
When  the  c*^ndiiion  has  become  established,  it  is  often  attended  by 
rigidity  of  the  limbs,  sometimes  by  epile|itiform  convulsions,  Palsj 
is  rare,  but  stiubismus  and  nystagmus  are  sometimes  observed. J 
Occasionally  hydrocephalic  oivlargement  of  the  head  follows  after  a 
time.  The  symptoms  continyt>  for  a  period  that  varies  from  a  month 
to  a  year  and  a  half,  and  may  end  in  recovery  or  death.    After  death 

*  The  fultowtrig  ra»e  ft  probuHy  mn  iii«tanc«of  It.  A  married  Indj,  s  month  witiir 
her  ^Dfincmeiit,  mfferod  for  a  week  vt  two  from  neorftlgic  psiin  aliout  the  rip^bt 
tempte  ami  e>0,  «Dd  tben  became  feveriih  ;  one  or  two  coiiviilaioni  occurred  of  uncer- 
Ulii  chimcter,  tnil  left  hemiplegia  developed  rapidly,  the  pamlyBli  of  arm  and  leg 
becoming  aintott  complete  in  the  caiirse  of  »  few  dnyi.  There  wni  do  optic  iieuritla. 
Iodide  of  pota»»iuiii  was  given  atid  merctiry  nibbed  in,  &e« ;  as  boor  at  the  mAoenre 
of  the  drugB  bec-Nmo  establifthed;  the  i)  mptfjmB  began  to  leaBen,  and  they  patsed  nwr 
entirely  in  the  coiirMJ  ot  a  few  v%-eekB.  In  this  caac  the  evidence  of  local  meniogil 
alTorded  by  the  f-yniptomt  atad  their  mode  of  oii«et  wna  coiicluiive ;  and  ulthongh 
elfec't  or  the  dnjjjs  employed  i»  not  ccrtiiin  cvidetice  of  the  nature  of  the  Kaian»  it 
gave  s^ime  support  to  the  opinion,  based  on  the  limited  extent  of  the  diiease,  that  tfc 
was  ot  syphilitic  orij^in. 

t  "On  tbe  Cerviral  Opistbotonra  of  Infanta,"  'St  Bartholomew'!  HoapiUl 
Rcporta/  Tob  liv,  1878,  p.  22.  Tlie  occiwionul  n?l.*tinn  to  aypiiilii.  t>ot^  by  them,  ti 
confirmed  by  Money*  *  Trt'fitmont  of  DiBease  in  Children/  18*i7»  p.  456. 

X  Money  (loc,  di,),  who  found  alio  pcniBtent  alight  pyrexia  in  one 
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t)ie  iij?T)s  of  cTiromo  meningitis  are  always  founds  cbieflj  m  t'he 
poiiirior  foaea  of  the  b&se;  generally  Ivmph  plue»  tof^ether  thu 
aedlllla  and  cerebellum,  the  opeuinga  rroin  the  fuurth  Teotricle  are 
ehwed  by  the  lympb,  and  the  ventricles  are  distended.  There  tDay 
i!i0  be  ftlight  infiamuiatioD  in  the  membranes  of  the  spinal  cord,  and 
tiiilp  aa  I  have  seen,  without  special  symptoms  of  epioiil  meningitis. 
I&  •ome  cases  such  retraction  of  the  head  dates  from  the  time  of 
birth,  and  it  is  highly  probable  that  in  these  casos  there  is  hsetnor* 
rlngf*  into  the  membranes  about  the  medulla,  a  proved  lesion  depend* 
iB|  genetally  on  laceration  of  the  cerebellum  (see  "Meningeal 
HflBorrLftge*').  The  retraction  of  tbe  head  must  be  distinguit^hed 
from  mere  inability  to  support  the  head  due  to  weakness  of  the 
maaelet.  I  have,  however^  known  sueh  inability  to  follow  the  retrac- 
liofl  in  cases  in  which  the  eymptuui  dated  from  birth* 

Patholoot. — The  pia-arachnoid  differs  from  most  other  membranes 

that  enclose  viscera,  in  its  separation  into  two  layers.     Nevertheleee 

it  is  commonly  rt^ganted  as  a  serous  membrane,  and  it  preset^ts  some 

loalog^ies  to  othur  serous  membranes  in  it»  pathological  Liability,  but 

also  wide  differences  from  tLem.     Like  the  pleura,  it  is  prone  to  spon- 

tao^OQs  inflaui  roation ;  butthemost  comnaon  cause  of  primary  pleurisy, 

esposore  to  cold,  seems  to  have  little  itiEuence  in  exciting  meningitia. 

Il  11  tbe  seat  of  specific  processes  more  frequently  than  any  other 

eetons  membrane,  and  tlis,  together  witU  its  liability  to  suffer  in 

ttmieB  of  bluod  poisoning,  must  be  regarded  as  its  chief  pathological 

chftfacteristic.     The  process  of  inBammation  also  presents  some  pecu- 

I      fiftriliee  in  tbe  ccrebrul  membrane.     The  tendency  to  tbe  formation  of 

i      ljiii|ili  is  smaller,  and  of  pus  is  greater,  than  in  the  case  of  the  pleura 

or  tlie  pericardium.     Euibolic  processes  may  play  a  part  in  the  gene- 

imtloii  of  fion>e  forms  of  septicsemic  inffammation,  but  it  is  probable 

.      th,it  tbe  circulation  of  septic  matter  in  the  blood,  not  necessarily  organ- 

ieins,  suffices  to  excite  in  the  membi-ancs  the  iti&ammatioQ  to  which 

thej  are  prone. 

The  acute  simple  or  purulent  meningitis  that  occurs  in  children 
and  adults,  aa  an  apparently  primary  affection,  seems  to  be  insepar- 
able from  the  sporadic  form  of  cerebro* spinal  meningitis.     Although 
epin&l  symptoms,  beyond  some  retraction  of  the  head,  may  be  absent, 
^^Drulent  inflammation  extends,  in  most  oases,  down  the  membranes 
PHf  the  cord.     The  probable  pathology  of  these  casea  is  cuuijidered 
I     ia  the  section  on  the  epidemic  form* 

Tba  relation  between  the  morbid  process  and  tbe  symptoms  that 
Twreal  its  presence  is  still,  In  part,  obscure*  The  affection  of  the 
Cfm^ial  nerves  is  usually  due  to  their  actual  iufljinrnnition,  indications 
0f  'irluch  may  be  found  in  the  changes  of  interstitial  tissue,  and  in  tlia 
d^€Deiation  of  the  nerve. fib  res.  With  re^/ard  to  the  character  of  tbe 
rj'iiiptoais,  we  are  doubtless  safe  in  recognising,  with  the  older  writers^ 
ly  stage  of  oTer-action  aa  the  result  of  Irritation  of  the  nerve* 
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elements  hj  the  uif^ammation  of  tlie  enclosing  Tnerobranes.  In  some 
c&snA  the  excitemeot  of  function,  general  so  far  as  the  meningiiic 
mfluettce  ia  coacerned,  seems  to  be  determined  in  its  special  form  by 
predisposition,  or  hj  coincident  influencee.  Hence  it  is  that  in  spe- 
cially disposed  subjects  the  early  ejruptonjs  may  present  charnckrfl 
definitely  hysterical  in  their  character.  But  the  process  of  irritation 
may  at  first  arrest  function  instead  of  exciting  its  actirity.  In  the 
early  stage  of  meniogitis  there  is  sometimes  complete  hemiple^a,  and 
I  have  fven  known  the  inflamiijation  to  be  apparently  slight»^r  orer 
the  hemisphere  the  function  of  which  was  thus  arrested*  than  orer 
the  other.  We  can  ouly  explain  such  an  arrest  of  function  as  the 
result  of  irritative  inhibition,  and  must  remember  that  pus  may  be 
abundant  in  the  pia  mater  and  vet  not  penetrate  the  centre.  (See 
'*  Spinal  Cord/*  in  voL  i,  p.  272,)  Hence  the  frequent  disproportioo 
between  the  amount  of  intlanimation  and  the  strange  fact  that  exten- 
sive purulent  meningitis  may  run  a  latent  course.  For  the  depression 
of  function  m  the  later  stage  there  are  two  possible  mechanisms: 
first,  the  ventricular  eEfusion  and  compression  of  the  brain ;  and 
second,  the  greater  damape  of  nerve-elementa  that  have  been  pre- 
viously excited. •  Whether  the  tubiftcles  precede  inflammation  or 
excite  any  symptoms  by  their  presence  is  as  yet  au  undecided 
problem. 

Considerable  paralysis  of  the  cranial  nervea  is  no  doubt  alwuys  due 
to  the  affection  of  these  nerves  at  the  bnse  of  the  brain,  with  the  ex- 
(t^ption  of  palsy  of  the  face  and  toiif^ue,  which  may  be  considerable 
in  degree  when  of  cortical  oripin*  Thus  I  have  seen  paralysis  of  all 
parts  of  the  face  associikted  with  paralysis  of  the  limbs  on  the  &ame 
side,  but  the  palsj  of  the  face  involved  voluntary  and  not  emotional 
movements — conclusive  evidence  that  it  was  not  due  to  an  affection  of 
the  nerve,  and  it  siK>n  becomes  confined  to  the  lower  part,  Spa«* 
medio  strabismus  and  inequality  of  pu|ul  may  also  probahlj  1)e  due 
to  the  affection  of  the  cortex,  as  well  as  to  that  of  the  nerve-trunks. 
Rigidity  of  muscles  ia  a  result  of  irritation,  either  of  the  cortex,  cms, 
or  pons*  the  retraction  of  the  head  is  due  to  inflammation  about  the 
pom*  and  medulla, — not,  as  is  often  said,  to  the  ventricular  effusion* 
Whether  any  symptoms,  in  the  occular  muscles  or  elsewhere,  are  due 
to  infiammatory  irritation  of  the  corpora  quadrigemina,  or  of  the 
grev  matter  bning  the  third  ventricle,  is  uncertam.  The  nerve  nuclei 
are  bometimes  damaged  by  hsemorrhage,  Ac,  from  interference  with 
those  arteries  that  pass  through  the  posteiior  perforated  spot, 

DuoNoais. — The  diagnosis  of  meningitis  rests  on  the  presence  of 
Buth  svrafjtoms  as  indicitte  organic  disease  at  tbe  surface  of  the  brain, 
on  the  development  of  these  iu  an  acute  or  subacute,  bnt  not  sudden 
manner,  and  on  the  presence  of  the  general  symptoms  of  inilammatioD, 

•  RDUct  imd  Tkitlios^  Hnguontu,  Ac;  »]|  i  Wilk*  iiud  Moxori,  *  P^th»  Anat,' 
2nd  ed.,  p.  210*  Hiltoti  F»g^^c,  '  Priuc,  and  PrarL  of  Med.,*  ed.  by  Pje-Sitiith. 
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mdof  a  proliftble  cause.  Of  the  cercbra!  ejinptoma,  those  of  Tocal 
^kacicter  are  tbe  uiost  conclusive,  but  oi't^n  of  least  actual  diagnostto 
tnipoiiaiiee«  siDce  they  occur  comparatively  late  in  tbe  course  of  tbe 
iiltfctioD  ;  and  altbougb  it  is  now  aud  tbeu  impossible  to  recognise  the 
diMue  until  ilie?  appear,  they  more  often  Ber? e  to  confirm  than  to  esta- 
Uiih  the  diagnosis.  These  general  ct^rebral  symptoms  are  significant 
by  their  degree  and  combination,  since  moat  of  them  may  be  produced 
bj  pfoceisea  commencing  outside  tbe  nervous  system.  The  signi fi- 
ance of  the  headacbe  depends  on  its  persistent  intensity;  of  tlie 
dsIiiinnL,  on  its  co^existence  with  beadaebe;  of  Tomiting,  on  its 
aoieiess  recurring  character ;  of  general  convnisions,  on  tbeir  associa* 
tiOQ  with  the  other  symptoms ;  of  frequency  of  pulse,  on  its  combina- 
tion with  the  pyrexia  that  usuaUj  accelerates  the  action  of  the  heart* 
Iti*  in  the  early  stnge,  when  these  general  symptoms  alone  eiist^  tbat 
the  ehief  diagnostic  errors  occur ;  but  when  the  infiammation  is  at  tbe 
SPiiYexitj,  this  difficulty  may  persist  until  late  in  tbe  disease.  A 
dild  of  ive  had  headacbe,  Yomlting,  and  drowsiness  for  a  fortnight* 
tbeo  became  comatose,  and  died  in  a  few  bonrsp  even  tbe  optic  discs 
being  normal.  Among  important  local  symptoms  are  tlie  inequality 
pupil;  strabismus,  even  if  transient;  nystagmus;  retmction  of  ibe 
,  and  weakness  in  tbe  face.  The  opbthatmoscopic  changes  may 
ibo  decide  the  diagnosis,  chiefly  in  cases  in  which  they  occur  early,  or 
had  symptoms  develop  late.  In  some  obscure  cases  tbe  occurrence  of 
mtention  or  incontinence  of  urine,  or  the  readiness  with  which  the 
ikin  blisters,  gives  sufficient  weight  to  other  symptoms  to  determine 
the  diagnosis.  In  all  civses  the  Protean  cbaracter  of  the  disease  should 
be  remembered,  and  above  all  the  fact  tbat  tbere  is  no  symptom  of 
ngitis  tbat  is  not  sometimes  absent.  Headacbe  is  tbe  most 
t,  mn/ly  wanting,  but  cases  bave  been  known  to  run  tbeir 
lona  without  any  obtrusive  pain  i  its  absence,  tberefore,  does  not 
J  the  value  of  other  symptoms  tbat  are  of  significance,  aud 
is  no  other  symptom  {not  excepiing  pyrexia)  tbe  absence  of 
:h  is  of  mucb  negative  value.  The  presence  or  history  of  a  possible 
a  of  meningitis  often  assista  tbe  diagnosis  by  directing  attention 
symptoms  tbat  might  otherwise  be  unnoticed.  Tbis  is  especially 
caae  with  injuries,  ear  disease,  pyeemia,  and  phthisis.  Any  brain 
ITSiptoraa  in  the  subjects  of  tubercular  or  scrofulous  diseasei  eren 
it  A  distance,  should  excite  concern.  Occasionally  disease  near  tbe 
brain  may  render  the  diagnosis  more  difficult  by  obscuring,  witb  its 
Qnm  obtrusive  symptoms,  those  of  its  effect. 

The  eii&tence  of  meningitis  being  recognised,  the  diagnosis  of  its 
leat  depends  chiefly  on  tbe  cbaracter  of  the  symptoms --whether  they 
ATS  such  aa  to  indicate  disturbance  of  tbe  convexity  or  of  the  base. 
The  differences  that  depend  upon  locality  bave  been  already  described, 
Somstimes  the  cause  of  tbe  meuingiiii*  also  helps  the  diagnosis  of 
keality,  since  adjacent  disease  excites  inflammation  first  in  its  own 
bourhood. 
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In  determining  the  nature  of  the  in  flam  mat  ion  we  are  guided  bjtU 

eaujie,  its  asaociatioDs,  its  seat,  the  age  of  the  patient,  and  tbe  relatife 
fieqneucj  of  the  several  forms.     Each  of  these  points  must  be  con. 
sidered,  not  only  io  itself,  but  in  relation  to  the  otbera.     The  apparent 
cause  often  decides  the  question  :  from  adjacent  caries  and  in  p;8dmi% 
the  inflammation  is  almoat  certainly  puruleat ;  but  if  there  ia  distant 
suppuration   ol  ecrofnlous   origin   the  ioflammation  may  be  either 
tubercular  or  purulent,   and   the   former  is  more  probable   unleu 
there  are  other  signs  of  septicGDmia.     In  pneumonia  or  acute  specific 
diseases  the  inflammation  may  be  either  simple  or  purulent.     If  there 
are  Bigns  of  phthisia  or  a  tuberc^ular  family  history,  and  no  othtr 
eause  can  be  detected,  the  meningitis  is  almost  certainly  tubercular. 
The  discovery  of  tubercles  of  the  choroid  renders  the  nature  of  the 
iiiflammatiou  certain.      A  boy,   aged   five,   was  seized   with   acute 
pain   in   the   head   on   the   twentieth   day   of    typboid   fever    (with 
cbaract eristic  eiuption) ;  this  was  followed  by  coma,  inequality  of 
pupil,  deviation  of  head  and  eyea  to  the  left,  rigidity  of  the  left  limls, 
and  half-purpoaiTe  movemenls   of  the  righL      I  saw  him  an  the 
fifth  day  after  the  onset  of  these  symptoms,  and  found  optic  neuritis 
in  the  right  eye  only,  with  tubercles  ineuch  choroid, — a  proof  that  the 
iLQammatiou  was  tubercular,  complicating  the  fever  and  not  due  to  it. 
If  the  inflammation  is  at  the  base  of  tbe  brain,  and  do  cause  is  dis< 
coverablCj  tbe  probability  tbat  it  is  tubercular  is  very  great.     If  the 
inflammation   h  at  the  convexity  tbe  probability  of  it«  tubercular 
nature  is  eoDsiderable  in  childhood  and  youth,  but  in  adult  life  such 
jriflammation  is  probably  not  tubercular.     Under  twenty  years  of  age 
there  is  a  presiim^jtion,  in  tbe  absence  of  other  causal  indications, 
that  any  meningitis  is  of  tubercular  origin  ;  but  over  forty  there  is  a 
presumption  against  this,  which  becomes  greater  as  life  advances,  and 
is  increased  by  a  history  of  tilcoboli^m  or  of  syphilis.     Tbe  s|:»ecial 
diagnosis  of  ventricular  meningitis  is  practically  impossible  during  ■ 
life,  _  ^ 

Differential  I>?'a^otiV.  — Meningitis  may  be  confounded  with 
general  diseaBcs,  and  with  otber  diseases  of  the  nervous  system. 
These  errors  occur  chiefly  with  tubercular  meningitis^  because  most 
other  fotms  have  an  association  with  some  cause  which  prevents  a 
miatake,  or  else  produce  symptoms  so  acute  and  characteristic  that 
there  is  neither  time  nor  room  for  error.  The  following  remarks  on 
the  differential  diagnosis  apply,  however,  also  to  tbe  rare  simple 
basal  meningitis  which,  during  life,  cannot  be  distinguished  wilh 
certainty  from  the  tubercular  form. 

The  error  of  mistaking  an  acute  general  disease  for  meningitis  is 
more  common  than  the  opposite  error.  Typboid  fever  and  catarrhal 
febricula  are  the  difieases  with  regard  to  which  a  mistake  is  most 
c^ommon  ;  the  former  in  older  children  and  adults,  the  latter  in  young 
children^  The  error  always  arises  from  ascribing  initial  headncLe  and 
subsequent  delirium  to  cerebral  disease  in  the  presence  of  su^cient 
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pjreib  to  accotitit  for  the  syniptoms,  and  from  disregarding  tlio 
^  **tween  the  two.  Wbeti  they  are  tbe  result  of  a;  general 
-  Sir  William  Jeaner  long  ago  pointed  outp  tlje  headache 
ceun  when  the  delirium  begins.  In  meningitis  the  beadaehe  coii<» 
tmuM,  and  co-exists  with  the  delinom.  In  children,  con ?nli:i ions 
m^y  occxiT  at  the  onset  of  the  general  disease*  In  all  cases,  there* 
fore,  in  which  there  is  first  headache  and  then  delirium,  and  in 
wliich  there  is  pyrexia  suflQcient  to  account  for  hoth,  the  presumption 
ii  itroDglj  against  meningitis;  this  8hi>u1d  only  be  saspt-cted  when 
kcal  cerebral  symptoms  appear,  or  if  there  be  general  cerebral 
•jBiptomi  SQch  as  optio  neuritis,  that  do  not  occur  during  general 
iiMMes.  The  difficulty  of  the  diagnosis  between  typhoid  fever  and 
tabcicnlar  meningitis  is  increased  by  the  fact  tlmt  the  former  it 
•ODMtimes  attended  by  constipation,  and  the  latter  by  diarrhoea  due 
to  l&bereular  ulceration  of  the  bowels^  or  by  peneml  abJouiioal 
iMdomim  from  the  formation  of  tubercles  in  the  peri  tone  um.  It  la 
pomdtimes  necessary  to  wait  and  watch  the  course  of  the  symptoms 
before  9k  con ti dent  opinion  can  be  formed.  As  a  rule,  the  pyrexia 
nms  a  more  regular  course  in  typhoid,  and  the  pulse  is  more  frequent 
uA  is  seldom  irregular.  I'he  optic  neuritis  that  is  occasionally 
aiioeUted  with  acute  specific  diseases  does  not  accompany,  but 
meoeeda  them.  It  should  be  remembered  that  convulsions  which 
are  partial,  and  begin  locally,  are  local  and  not  general  cerebral 
ijmptoms*  AToidable  error  arises  in  most  cases  from  the  judgment 
being  warped  by  the  initial  headacbe,  and  the  practitioner  omits  to 
keep  a  look-out  for  other  symptoms  outside  the  nervous  system.  In 
eraieqaenoe  of  this,  gross  mistiikea  are  some  times  made. 

Betraction  of  the  head,  resembling  that  which  occurs  inmeningitia. 
If  Mcnetimes  the  result  of  rheumatism  of  the  muscles  at  tbe  back  of 
!  neck*     Legroux  asserts  tbat  in  such  cases  there  may  be  consider- 
ble  ferer,*  but  distinct  cerebral  symptoms  are  of  course  absent,  and 
mn^des  are  more  painful  tban  in  meningitis.     Sucb  muscular 
idrty  is  said  to  be  also  produced,  in  some  cases^  by  peripheral  irri* 
4on,  tender  cervical  glands,  and  abdominal  disturbance.f 

g  diseases  of  tbe  nervous  system,  one  that  sometimes  gives 
f  to  considerable  difficulty  in  diagnosis  is  intra-cmoial  tumour.     A 
pidly  growing  tumour,  especially  one  that  at  first  interferes  little 
lib  function,  may  cause  ajmptoms  which  develop  so  rajddly  as  to  lie 
K^ily  mistaken  for  those  of  meningitis.     This  is  the  case  some  tin}  est 
ith  Inbercnlar  tumours,  and  with  glioma  of  the  pons,  which  may  run 
I  almoat  latent  course  until  they  bave  reached  a  considerable  degree 
intensity.     The  symptoms  in  the  limbs  often  assist  the  diagnosis, 
t  the  loss  of  power  is  more  often  an  early  symptom  in  tumour 
in  meningitis^  and  it  comes  on  gradually  in  the  former,  whereas 
ilj  paralysis  of  tbe  limbs  in  meningitia  n&ually  comes  on  suddenly 

•  Le^rroin,  'L'Ene^plialc,'  18S5,  No.  1. 

f  Mtiiiejr, '  Treat  me  at  of  Diaeafe  in  Ciiildrea/  1887>  p.  457. 
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from  imtaiiTe  lnbil)itiDQ.  The  oplithalmoscopic  appearances  are  ot 
great  importance.  A  slight  degree  of  neuritis  may  be  due  to  ettket 
tumour  or  meningitia*  but  an  inteuae  ueuritia,  with  coDsideraUe  iwell- 
ing  and  LsBmorrbagea,  is  practically  cooclusive  of  tumoar.  Hi© 
neuritis  of  a  rapidly  g7x>wiiig  tumour  is  usually  intense,  and  wbentb« 
apparances  are  sliglit  at  first,  if  the  disc  be  wati-hed  for  a  few  daji, 
the  course  of  tbe  neuritis  often  decides  tlie  diagnosis.  It  must  be 
remembered  that  from  tbe  abseni-e  of  neuritis  no  con  elusion  can  b<» 
drawn.  In  many  cases,  however,  the  question  can  be  only  decided 
from  tbe  course  of  tbe  disease.  If,  after  the  fit st  two  weeks  from  tbo 
commencement,  the  symptoms  continue,  slowly  increasing,  and  tbd* 
patient  does  not  became  comatose,  tbe  diagnosis  of  tumour  is  almost 
certiun*  It  must  not  be  forgotten  that  meningitis  often  eo-exists  with 
tumour,  bj  which  it  is  exiited,  but  tbe  symptoms  of  tumour  in  these 
cases  have  usually  preceded  those  of  meningitis,  and  continue  un- 
changed when  the  latter  Lave  passed  away  or  lessened.  When  sui^h 
meningitis  is  excited  by  some  adequate  exeitiag  cause,  as  a  fall, 
the  fact  that  there  is  more  than  inflammation  may  only  be  shown  by 
the  persistence  of  some  significant  Byinptom  after  the  meningitrc  dit* 
tnrbance  has  passed  away,^  A  difl^culty  is  met  when  tubercular 
tumours  co-exist  with  tubercular  meningitis,  but  the  difficulty  in 
nil  these  cases  is  rather  in  the  recognition  of  the  tumour  than  in  that 
<.f  the  meningitis. 

In  some  cases  of  meningeal  hemorrhage  tbe  symptoms  haTe  ui 
a€ute»  not  sudden  onset,  and  may  closely  resemble  those  of  inflamiiia* 
tion  over  tbe  convexity ;  headache  and  delirium  are  conspicuous ;  and 
both  diseases  may  follow  an  injury.  TLis  form  of  meningeal  hsemor* 
rhage  is,  however^  very  rare.  The  most  iroporiant  criterion  la  the 
absence  of  feyer  and  the  rapidity  of  course.  Sudden  symptoms  in  th^^ 
course  of  meningitis  do  not  lessen  tbe  probability  of  the  diagnosis, 
because  they  may  he  due  to  a  secondary  vascular  lesion. 

A  considei'able  difficulty  in  diagnosis  is  presented  by  some 
of  disease  of  the  ear,  in  which  symptoms  resembling  meningitis  occur 
and  may  prove  fatiil,  although  after  death  only  thrombosis  in  a  sin 
can  be  discovered,  and  aonielimcs  even  that  is  absent,  Tbe  central 
symptoms  are  for  the  most  part  general,  atid  may  be  in  part  due  to 
pyaemia ;  but  strabismus  has  been  observed,  and  the  difficulty  in 
diagnosis  is  increased  by  tbe  fact  that  optic  neuritis  may  occur  and 
may  even  reach  a  considerable  degree.  It  is  doubtful  whether  in 
cases  a  positive  diagnosis  is  always  possible. 

The  same  difficulty  presents  itself  in  another  form  in  cases  of  acata 
double  otitis  in  child ren,  which  may  be  attended  with  intense  pain  in  tba^j 
head,  vomiting,  fever,  delirium,  giddiness,  convulsions,  and  bilate^ 

•  Thu»  chBracter'ij^tic  and  »uvcte  meniTigitis  of  tbe  convexity,  biUteml,  foUow^  i 
fall  on  fta  ice-covered  bill-side.     Tfao  pftticot  recovered  save  for  optic  neuritis,  wbicIiT 
persisted  without  diminution,  and  there  followed  bemipkgia,  evidence  of  a  *muioiir 
of  tbe  right  heiDisphere,  mad  dc&tb. 
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leifneM,  In  moat  instances  the  labyriDth  is  chiefly  affected,  and  a 
poiMiortem  examioation  at  a  later  period  bas  sbowu  only  symmotrical 
dlsBgSBv  sometimes  liiDited  to  the  cochlea  and  semkiroular  canals, 
mlh  alfophj  of  the  auditor/  nerve. ^  Snch  cases  are  constantly 
(k^htto  be  meDiogiti8;t  but  it  is  probable  that  iDflnmroation  of 
lbs  tnetubranes  never  dattiages  gravely  the  auditory  nerves  without 
ibs  idjiMsent  facial  nerves. J  The  general  cerebral  symptoms  alone 
•esreely  warrant  the  diagnosis  of  eeeondary  meningitis  excited  by  the 
iaflammatiou  of  the  ears.  It  is  probable,  moreoTer,  that  in  some  of 
tbsse  eases  there  is  optio  neuritis^  although  there  is  no  meningitis, 
MostprftcUtioners  have  met  with  crises  in  which  complete  deafness  and 
Uindiiiess  came  on  in  childhood  with  such  acute  cerebral  symptomsi 
Mid  in  whom  the  ophthalmoscope  reveals  the  form  of  optio  nerve 
ilropby  that  succeeds  inflammation. §  It  is  probable*  on  account  of 
tis  ftge  of  the  BulTerers  and  the  symmetry  of  the  disease,  that  the 
ifliclioii  is  due  to  a  blood-state,  sometimes  induced  by  cold«  and  it 
biS  b^n  conjectured  tbat  this  state  is  analogous  to  that  which  causes 
paUe- myelitis.  The  cases  present  a  Yery  difficult  diagnostic  problem, 
ml  the  difficulty  is  increased  by  the  fact  that  the  internal  ear  may 
kt  inflamed  secondarily  to  meaingiTis.  Such  secondary  otitis  bas  been 
observed  in  cerebro- spinal  meuiLi*j:itis,  but  it  is  very  rare.|| 

The  condition  of  depressed  cei*ebral  function  that  was  termed  by 

Marshall  Hall  hydrocephaloid^  and  is  apparently  due  to  aneemia  of 

tbe  br2iin»  may  be  confounded  with  tubercular  meningitis.     In  this 

eondition,  which  is  almost  conflned  to  young  children,  there  issomno- 

boee  and  coma,  with  depressed  fontauelle,  and  local  symptoms  are 

ftbsent.     It  is  said,  indeed,  tbat  rigidity  of  the  neck-  and  strabismus 

liate  been  observed,  but  there  is  some  doubt  as  to  the  real  nature  of 

that  present  such  symptoms.     The  cases  are  distinguished  from 

lingitis  by  the  depression  of  the  fontanellei  and  especially  by  the 

oocurreooe  of  the  symptoms  in  the  profound  exhaustion  that  results 

from  diarrboea  or  loss  of  blood. 

Of  the  general  diseases  of  the  nervous  system  there  is  only  one  that 
te  ti&ble  to  be  confounded  with  meningitis,  and  especially  with  tuber- 

•  F^itssr, '  DiMMet  of  tbs  Ear/  Cusetrt  trHn&l&tion^  1883.  p*  714. 

t  The  fAcillty  with  which  thii  iiii«tftlce  mfty  be  m^de  wmi  fJomtM  out  by 
ToloUni  C  MooatAchr.  f .  Ohrenhcilk./  1870,  Noi.  7  and  8)  »tid  Reicbd  (*  BerL  kl. 
Weebeoschr^'  IB70,  Nos.  £4  and  25). 

I  ll  has  been  ueomed  thut  the  aoditory  neirei  may  be  bo  damaged  at  the  bace  as 
to  cmnM  complete  deafneta  without  any  paralysis  of  the  facial*  ThU  atiumptioo 
rvata  on  no  evidenoet  mod  it  moat  improbablei  altboog^h  no  doubt,  aa  already  stated, 
tlM  auditory  nervea  may  lajfer  lomewhat  more  readily  than  the  facial  in  sligbt 
IsiflanimatioD  of  the  mcmbranea. 

f  A  ieriea  of  each  oa«ea  bai  been  recorded  by  Mr,  HutohinioDi  'Ophth*  Hosp. 
Bep^'l$66. 

I  Lcicae.  '  Ar«b.  f.  Obrenheilk./  M,  y,  1870.  p.  188,  The  otiUa  if  lO  rare,  and 
ad  f«narkable  in  ita  bilateral  ebaracter^  tbal  it  ma;  ponibly  be  a  eoinoident  effect 
ol  ilic  blood -acate. 
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cular  meniDgitis, — bjstoria.     This  error  U  bj  no  means  rare,  but 


L 


occurs  only  iu  the  cases  in  lat^r  cbildhood  and  joatb»  and  especiaHj 
in  the  female  sex.  Meningitis,  e&peciallj  tubercular,  is  far  morefr^l 
qiientlj  mistaken  for  hysteria  than  hysteria  for  meningitis,  Tlii 
former  error  is  very  common ;  it  ia  usually  due  to  the  fact  than  when 
there  exists  the  state  of  uenrous  system  that  underlies  hjsteriA, 
pronounced  hysterical  sjmijtoms  are  often  developed  during  the  earlj 
stage  of  tubercular  meningitis.  The  case  ia  diagnosed  aa  one  of 
hysteria,  and  when  other  symptoms  develop,  they  are  disregarded 
under  the  itifluenoe  of  the  preconceived  idea.  Even  when  no  hyi- 
terical  sjrmptoms  attend  the  attack,  if  such  have  occurred  in  tie 
previous  history  of  the  individual  (as  is  often  the  case  in  tuberculr 
girls),  the  assumption  that  the  cerebral  symptoms  are  due  to  hysteria 
ia  often  made  when  there  is  not  the  slightest  justification  for 
Indeed,  in  not  a  few  instances  the  fact  that  a  girl  is  the  subject 
vague  general  cerebral  symptoms  is  allowed  to  determine  the  iu- 
gnosis.  The  only  w^iy  in  which  error  can  be  avoided  is  to  search  and 
watch  for  symptoms  of  organic  origin,  and  allow  these  the  same  weight 
as  in  a  case  in  which  there  are  no  hysterical  symptoms,  or  as  in  a 
patient  in  whom  hysteria  would  not  be  expected*  Pyrexia  is  of 
especial  diagnostic  value  in  these  cases,  and  so  also  are  convulsions 
beginning  locally,  and  the  ophthalmic  symptoms.  Strabismus  iu 
hysteria  is  always  convergent  and  attended  by  spasmodic  contraction 
of  the  pupils.  Divergent  strabismus,  or  inequahty  of  p up iU  or  nys- 
tagmus, is  certain  evidence  of  organic  disease,  and  as  mudi  so  if  it  is 
transient  as  if  it  is  permanent.  Hetention  of  urine  may  be  due  to 
hysteria,  but  incontinence  never  is.  The  significance  of  a  tendency 
for  the  skin  to  bhster  has  been  mentioned  ;  signs  of  trophic  lesions  u£ 
the  skin  should  be  carefuUy  looked  for  in  every  doubtful  caee*^  fl 

An  illustration  of  the  difficulty  that  sometimes  attends  the  dia^ 
gnosis,  and  of  the  significance  of  pyrexia,  was  afforded  by  the  case  of  a 
servant,  aged  twenty-two,  who  had  had  a  child  three  years  previously, 
and  had  suffered  from  some  headache  for  six  weeks.  On  account  of 
slight  indisposition ,  her  mistress  suspected  another  pregnancj,  anil, 
vdthout  telling  the  girl,  sent  for  a  medical  man  to  see  her.  The  girt 
was  intensely  annoyed,  and  refused  to  answer  any  questioofl*  She 
went  up  to  her  room  and  fell,  bruising  her  face,  AH  the  rest  of  the 
day  she  was  dull  and  lethargic,  occasionally,  however,  tbrowiiig  her 
arms  about,  screaming,  and  compbuning  of  pain  in  her  head.  Tlie 
symptoms  were  ascribed  to  hysteria,  but  as  she  was  no  better  next 
day  she  was  brought  to  TJniversity  College  Hospital*  and  admitted. 
Her  temperature  was  found  to  be  101°,  and  the  bladder  full,  so  that 
the  catheter  was  used.  For  some  days  she  continued  dull  in  aspect 
and  manner,  sometimes  answering  when  spoken  to,  sometimes  not. 

*  It  fthould  V  rei»eiiibered  Uuit  tbeec  trophic  diitortiAiioei  irs  affepQ  not  mmt* 
tioDed,  or  are  even  denied,  bj  nur&etj  wlio  fear  ilimt  Um  nrct  may  be  tcmbed  | 
careleefneee. 
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Bb«  eomptained  of  p&in  in  the  bead  and  al>domeQ.    One  day  she  was 

filildisb,  pUjing  with  a  doll.    The  temperature^  however,  coDtinaed 

latwd,  rarying  from  102°  to  99°.     On  the  seventh  daj  she  became 

tfad^eomatose,  and  passed  urine  into  the  b^d.     On  the  ninth  daj  she 

rttber  suddenly  became  dusky,  with  irregular  breathing,  and  mucus 

\u  Uie  chest.     Death  from  respiratory  failure  being  roanifeatly  irnmi- 

Dfot,  artificial  respiration  was  employed,  aud  by  this,  faradiam  to  the 

hesi  wall  from  time  to  time,  and  food  through  a  long  catheter,  she 

JA  ke|it  alive  for  twentj-four  hours,  and  died  on  the  eighth  day 

rjm  the  onset.     Throughout  there  had  been  no  symptoms  in  the 

mbs  or  cranial   nerves.     The   post-mortem  examination    revealed 

.eoinl  tuberculosis  of  lungs,  peritoneum,  and  intestine,  some  small 

;;iiitOi(r  of  yellow  tnbercle  in  the  cerebral  hemispheres^  and  menin- 

.itii  of  the  base,  the  lympb  being  especially  abundant  about   the 

JOS  nod  medulla,  with  opi^que  tuhercular  granulations. 

Ti.a  converse  error,  in  which  hysterical  symptoms  are  regarded  as 

.ritis,  is  far  less  common.     The  mistake  is  sometimes  made  in 

V  sterical  sopor  with  the  strong  oonyergent  strabismus,  but 

t  spasmodic  character  of  the  latter  is  usually  distinctive, 

lad  there  is,  as  a  rule,  no  alteration  of  temperature*     The  last  point 

k  abo  of  diagnostic  importance  in  the  curious  state  of  trance-like 

lleep  that  sometimes  comes  on  in  states  of  brain  exhaustion,  usually 

m  liTstcrical  subjects,  but  in  lads  aa  well  aa  girls.     When  this 

laeceeda  serere  headache,  as  it  often  does,  the  difficulty  of  diagnosis 

vay  be  great.     But  it  should  be  remembered  that  it  ia  rare  for  coma 

1^  come  on  early  in  the  Gouri»e  of   mcDiugitis,      Tetanus   may  be 

tiiOQ^ht  to  exist  in  the  cases   of  meningitis  in  which  contnttture 

iafolTea  the  muscles  of  masticationp  but  the  symptom  soon  pasaet 


pBOOiroBis.«*In  every  form  of  meningitis  the  prognosis  ia  grave  $ 
it  is  least  serious  in  the  traumatic  form,  and  in  simple  meningitis 
from  adjacent  disease  it  is  most  grave  in  the  purulent  form*  recovery 
from  which  is  practically  unknovni.  Nevertheless  I  have  twice 
known  recovery  from  distinct  symptoms  of  meningitis  in  post-puer- 
peral aepttcemia.  In  any  form,  if  the  stage  of  coma  has  been 
teaehed,  death  is  all  but  certain,^  But  the  patient  has  some  small 
chance  of  recovery  in  simple  meningitis,  and  perhaps  (although  still 
iligbter)  in  tubercular  meningitis  ;  and,  moreover,  the  very  important 
fact  must  be  borne  in  mind  that  the  diagnosis  between  the  two,  and 
between  these  and  meniogitis  secondary  to  obscure  adjacent  disease, 
is  a  matter  of  probability  only,  however  high  the  probability  may  be* 

*  a  vtm  of  recovery  from  itn  illnesa  reumblitig  tuber ctikr  meQingilb,  In  which 
tbsiiigt  ol  tomm  WM  reached,  &Dd  the  child  fteemdl  for  days  to  b«  oa  the  point  of 
isiHb,  li  f«eor4ad  by  West  ('  Diaeoae^*  of  lafAncy  imd  Childhood,'  7th  ed.,  p.  96), 
lib  add,  howQwr,  thst  the  child  beciime  blind  and  afterwajrdfl  recovered  her  sight, 
e  f#4Viire  which  doee  not  tuggest  tuhercuUr  menitigitu. 
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Hence  it  ia  not  right,  id  anj  case,  to  aasert  tbd  eeriainiff  of  m  tati] 
issue  • 

In  all  cases  tlie  most  material  prognostic  indication  it  afforded  bj 
the  course  of  the  disease.  The  less  acute  the  attack,  the  more  ckuice 
of  recovery  the  patient  has.  If»  at  the  end  of  the  third  week  from  the 
ODsetp  the  fiatietit  has  oot  passed  into  a  state  of  coma,  there  is  la 
appreciable  diminution  in  the  probabilitj  of  death.  The  cbance  thai 
death  may  be  escuped  is  least  of  all  when  the  coma  conies  on  beloi^ 
the  £rst  week  is  over. 


I. 


TEEATMENT^-'If  the  memtigitls  is  due  to  adjacent  disease,  tlie  treat* 
men!  of  this  is  of  tbe  first  importance.  If  none  is  obtrusive,  the  ears 
should  be  carefully  examiDed,  since,  as  the  case  just  mentioned  showi* 
suppuration  in  the  middle  ear  may  excite  meningitis  even  though  do 
discharge  has  previously  been  noticed*  A  free  eiit  should  always  be 
made  for  any  collection  of  pus  in  the  Beighbourljoud  of  the  skull,  and 
if  there  are  any  indications  of  the  presence  of  pus  in  the  tympanic 
cavity,  the  membrane  should  be  incised.  If  no  such  cause  can  be 
discovered,  the  treatment  must  be  directed  to  the  diminution  of  the 
local  inflammation  and  the  counteraction  of  the  general  state  on 
which  it  depends.  Keither  the  seat  nor  tbe  form  of  inflammation  has 
much  influence  on  the  treatment.  This  has  to  be  conducted  in  each 
case  on  the  same  general  principles,  variations  being  determined  by 
individual  differences  much  more  than  by  pathological  natureu 

In  no  di sense  is  perfect  tranquillity  of  greater  importance.  The 
patient  should  be  disturbed  as  little  as  possible,  kept  free  from  all 
excitenient  and  all  mental  exertion  ;  the  room  should  be  darkened  j 
there  be  any  intolerant^  of  light,  and  in  all  cases  it  should  be  kept  i 
quiet  as  possible.  But  mental  depression  should  be  avoided  only 
leas  carefully  than  mental  excitement.  Sleep  should  be  encour 
and  the  patient  roused  only  for  the  purpose  of  feeding.  Light] 
tious  food  should  be  given  every  three  or  four  hours,  and 
patient  cannot  be  made  to  swallow,  nutrient  enemata  should 
administered.  Stimulants  are  best  withheld  unless  the  state  of  the 
pulse  urgently  calls  for  them.  The  head  should  bo  high*  but  the 
shoulders  ako  raised  to  avoid  flexion  of  the  neck  and  mechanical 
hindrance  to  the  return  of  blood  from  the  head*  h 

■  Af  an  illiutratioii  of  tbii  I  mny  mention  tlie  caie  of  a  boy,  five  sad  s  b^lf  yexn 
old,  wltb  tuLefcnlar  familjr  biitory,  who,  after  five  dayg  of  vague  general  iudispoai- 
tion,  became  feTerish,  with  mvtte  beadacbe  end  doable  vigtoa.  He  ■oon  became  eo 
weak  as  to  be  unable  to  walk.  I  saw  him  af  t^  the  cert^brnL  lymptomt  Imd  luted 
fur  five  dajs.  The  cbitd  appeal^  very  0} ;  the  temperature  was  101**;  tbe  tongue 
wai  covered  with  a  thick  white  far»  both  sixth  nerves  were  paralysed,  and  there  wm 
weikneBft  of  the  lelt  lide  of  the  face.  There  wai  no  hUtorj  of  injury  or  dUcharge 
from  the  ear.  The  caee  wui  certainlj  one  of  meQingitii,  and  it  aeemed  htght/ 
probable  that  It  wiit  tubercular.  Two  dnyi  later,  however,  there  was  a  ludden  and 
copioni  discharge  of  pua  from  one  ear,  the  cerebral  ■ymptomi  rapidly  diaappeired* 
and  the  boy  recovered  perfectly. 


sd  only 

irage^H 

tnuti^H 

if  tjfl 


Al*«traeilon  of  blood,  while  undoubtodty  in  many  cases  a  powerful 

'  s«ciim§  l.>cal  intln.n]mation»  is  rarely  desirable  in  moningitis. 

.ii  to  tbis  rule  are  acute  forms  following  injury,  exposure 

loUw  son,  or  excessive  mental  excitemont,  and  inflammation  for  whicb 

Doprobable  cause  can  be  traced.     In  t  hese,  it'  tbe  paticjit  be  strong  and 

loll-Uooded,  leeches  may  be  ap[>lied  behind  tbe  ears  or  to  the  templet 

in  the  earlj  stage  of  tbo  disease.     During  the  kte  period  abstraction 

^  Uood  c&Q  do  only  harm.     In  strong  children  leeching  has  also 

hem  recommended,  but  tbe  cases  are  few  in  which  this  is  desirable. 

JlotieMes  oocnr  in  weakly  aneemic  individuals  in  whom  loss  of  blood 

ntoosf  tbe  strength  of  tbe  iuBammatioQ  less  than  it  does  the  strength 

of  tbe  patient.     Attempts  may  be  made  to  keep  the  blood  away  from 

the  bead  by  warmth  and  mustard  to  tbe  extremitieSp  and  by  cold  to 

tbthead.     Tbe  hair  should  be  cut  short,  or  the  head  shaved.     The 

sp^lication  of  cold  should  be  continuouB*  either  by  an  ice*bag  (half 

&i[]ied«Aild   containing   no  air,  so   tbat   it  may  adjust  itself  to  the 

b^),  or  by  a  c^ip  made  of  metal  tubing,  wound  in  a  spiral,  through 

vfaieh  Water  may  flow  from  a  vessel  above  the  level  of  the  head  to  one 

00  the  floor.^     This  is  a  very  convenient  mode  of  applying  cold,  as 

ffsciive  aa  ice,  and  available  when  ice  cannot  be  obtained. 

Ooanter-irritation  to  the  occiput  is  also  sometimes  distinctly  usefuL 

lUuitard  may  be  employed,  but  a  blister  is  more  effective.     There  is  a 

reluct*) nee  to  add  the  pain  of  a  blister  to  tbe  sufferings  of  the 

but  a  blister  certainly  often   lessens   tbe  intensity  of  tbe 

8,  and  it  is  probable  that  the  total  amount  of  pain  endured 

iat  laaai  not  increas*>d  tbereby.     Count er-irritation  over  the  whole 

Ip,  bj  blister  or  irritating  ointment,  baa  sometimes  been  recom- 

led*  but  it  interferes  witb   tbe  application  of   oold,  and   it   is 

ful  whetbc?r  its  influence  counterbalances  tbis  disadvantage. 

f  Yomitiog  is  best  allayed  by  ice  to  tbe  head  and  given  hj  tbe  mouth  j 

,  by  two  mustard  plasters  applied,  one  to  tbe  bitck  of  the  neck,  and 

^oihcT  to  the  epigastrium^  or  by  the  administration  of  cocaine  to 

I  iUe  peripberal  impulses  from  the  mucous  membrane,  which  act 

i  llie  centre,     Tbe  boweU  should  be  opened  with  a  freedom  which 

aosi  depend  on  tlie  strength  of  the  patient.     Constipation  is  often 

diScultj  to  overcome,  but  is  injurious,  while  purgation  is  one  of  tbe 

most  effective  deriviLtives.     Head ac be  is  often  lessened  by  ice,  and 

ioiiielinied  by  antipyrin  ;  opium  sbould  be  avoided. 

latenii^l  remetlies  must  vary  with  the  state  of  the  patient.     In  nil 
with  elevation  of  temperature  a  diuretic  is  safe  and  often  useful. 
;stAltt  in  small  doses  may  be  given  if  the  pulse  is  irregular  or  unduly 
|ll«ot  in  the  early  stage.     Wben  tbe  p^iti^nt  was  previously  ansemio 
'  temperature  is  not  very  high,  iron  may  be  given  in  some  non- 
form,  such   as  dialyscd  iron,  or   the   citrate  of  iron   aud 
Stminl^•  bat  tbe  bowels  must  be  carefully  kept  open. 
'  Yl^rious  druig's  bave  been  given  witb  a  view  of  inflviencing  directly 
*  Suiili  Cfip«  can  be  ubti&iiit'U  from  Kroliiu^niid  ^e»ciutiiiiu 
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tlie  process  of  inflammation^  and  each  has  been  in  tnm  extolled*  but 
the  onlj  oae  which  has  obtaiacd  wide  recog^mtioD  asdistinctlj  ntehil 
ia  mercury.  With  tMi  opinion^  my  own  experience  fully  agreet.  It 
is  naturally  more  often  eflfective  in  simple  tlaa.n  ia  tubercular  inflam* 
mation,  but  it  was  useil  in  each  of  the  cases  api*art»ntly  of  the  latt«r 
form  in  which  1  have  aeen  recoTery  take  place.  The  patieut  should 
be  brouglit  slightly  but  distinctly  under  its  influence,  so  as  just  to 
"touch  the  gums/*  as  the  phrase  is,  as  quickly  as  may  be«  bocaui« 
only  thus  have  wa  evidence  that  it  is  not  excreted  as  fast  as  it  entert 
the  blood,  and  that  it  actually  acta  upon  the  tissues.  Inunction  is  by 
far  the  best  method  of  effecting  this.  A  little  mercurial  ointtneat 
or  oleate  of  mercury  should  be  rubbed  into  the  armpits  and  gromi 
every  four  hours,  or  on  tha  back  of  the  neck  or  the  scolp^  on  til 
the  effect  is  produced.  Iodide  of  potassium  is  another  remedy  that 
has  been  much  used,  but  the  evidence  of  its  value  is  slighter  than  is 
that  of  mercury.  It  may  be  given,  however,  combined  with  a  tonic, 
after  mercury  has  been  discontinued. 

When  the  temperature  is  very  high,  cold  baths  have  been  employed 
with  some  apparent  temporary  advantage,  but  the  almost  invanably 
fatal  issue  has  not  been  retarded  by  the  reduction  of  temperature. 
The  same  may  be  said  of  saliciu,  quinine,  and  antipyriu  given  for  the 
same  purpose. 

In  cases  of  septiceeinic  meningitis,  what  slender  chance  of  benefit 
there  may  be  is  most  likely  to  be  obtained  by  the  free  administration 
of  perchioride  of  iron,  a  drug  which,  more  than  any  other,  has  seemed 
to  me  to  have  the  power  of  saving  life  in  septicemia.  This  treat- 
ment was  adopted  in  each  of  the  cases  of  apparently  septicssmie 
meningitis  whit-h  recovered.  In  one  such  case  there  was  seveiw 
headache  and  ddirium/rigidity  of  the  limbs  on  one  side,  and  a  tempe* 
rature  of  105*5°. 

The  treatment  of  acute  ventricular  meningitis  does  not  differ  from 
that  of  extra- cerebral  meningitis^a  fortunate  circumstance,  since  the 
recognition  of  its  fiituation  is  scarcely  practicable  during  life. 


EPIDEMIC   CEREBHO-SPINAL  MENINGITIS, 


I 


(CSBSBRO-SPmAL   FEYEB.) 

Acnte  meningitis  eoraetlmea  occurs  in  epidemic  form,  many  patientt^ 
being  attacked  in  a  certain  district  in  the  course  of  a  few  mouths. 
The  spinal  membranes  are  affected  as  well  as  those  withio  the  skull^ 
and  hence  the  nam«  by  which  the  disease  is  known  ;  but,  as  we  have 
seen,  other  forms  of  inEammation  may  not  be  limited  to  the  cerebral 


I  affkbrtfieft.  Tbere  ia  naually  contideraljle  fever,  and  often  an  erup* 
tiofl  i^ppeftra  on  the  skin.  Sporadic  cases  occur,  closely  resembling 
thoMof  the  epidemic  fonn,  atid  probably  identical  in  nature. 

The  disease  has  been  met  with  during  tbe  present  century  in  varioui 
pirtf  of  Europe  and  in  the  United  Statt^s.  In  certain  countries,  as 
8««den  luid  Gerroaoy,*  it  has  been  espec  ially  prevalent.  In  Sweden 
aloDd  4000  pet-sons  are  said  to  have  died  from  tbe  disease  between 
1854 and  1860,  A  very  severe  epidemic  occurred  in  France  in  1837. 
b  Oreftt  Britain  tbe  chief  epidemics  hare  occurred  in  Ireland, 
upeeiiUjiB  1846  and  1668;  in  England  only  slight  outbreaks  have 
bmrecorded«  while  iu  Scotland  one  small  group  of  cases  has  been 
fBflftvitb.f  It  has  been  doubted  whether  the  isolated  casfs  of  acute 
teftre  and  primary  meningitis  ought  to  be  classed  with  tbe  epidemic 
forQ&t  but  they  are  not  separable  by  any  clinical  or  pathological 
Itttoret,  and  they  have  a  distinct  tendency  to  be  multiple,  which  seems 
toisioeiate  them  clearly  with  the  epidemic  form.  Thys  in  the  spring 
of  1887  four  cases  were  admitted  to  University  College  Hospital,  and 
Iwo  others  came  nnder  my  notice  in  other  parts  of  London.  Three  of 
kksoiiea  occorred  in  the  same  street;  and  two  others,  though  quite 
separate,  deyeloped  within  a  quarter  of  a  mile  of  each  other.  In 
Suaburg,  where  the  disease  bas  prevailed  for  ten  years,  most  of  thd 
i^aies  came  from  a  few  streets ;  and  in  an  epidemic  in  Copenhagen 
QOii  of  the  cases  (185  in  number)  came  from  two  centres,  distant 
tod  nnoomiected.  But  cases  that  are  quite  solitary,  although  typical, 
ire  not  rarow 


Oavsss, — Ko  age  is  exempt,  but  young  persons  nnder  twenty  suffer 
,  more  frequently  than  others,  and  in  some  epidemif^s  children 
aTe  been  almost  exclusively  affected.  Miles  are  said  to  be  attacked 
ttore  frequently  than  females,  J  As  it  ia  a  disease  cbiefly  of  temperate 
nd  cold  countries,  so  it  bas  prevailed  chiefly  in  winter  and  spring, 
ceasing  about  July  until  tbe  winter.  No  relation  has  been  traced,  as 
a  rulet  to  local  endemic  iufluences,  althou«^h  some  observers  who  have 
watched  epidemics  have  tli ought  that  the  incidenoe  of  the  disease 
suggested  some  malarial  or  miasmatic  influence,  or  that  a  relation  could 
be  traced  to  the  amount  of  watery  vapour  in  the  air.  But  it  haa 
broken  out  simultaneously  in  places  far  apart,  and  has  even  been 
prevalent  at  tbe  same  time  in  Europe  and  America.  It  has  occasion- 
ally  preceded  measles*  subsiding  temporarily »  or  continuing  during 
the  exantbem.  Personal  ill-bealtk  seems  to  have  but  little  pre* 
disposing    influence,  but  insanitary  conditions    and    overcrowding 

*  It  IS  curious  that  in  18G2  HtrAch  wrote,  "Aw  far  &9  I  knotiv,  Oenniinj  bftt  Wu 
cntirvly  •piii>fd,  with  oub  aiDiiU  eiccptiaa  ;**  and  ibdt,  accorjlu^  to  Ziemueti,  ilnco 
Uic  Art!  dtithict  outbrLjik  in  1SG3  hardly  six  mouths  buve  passed  without  sa  epidemic 
la  toioe  p:irl  of  Germany. 

t  Frew. '  Gliisgovr  Metl.  Jonmol,'  188-L 

X  Of  255  f.itAl  catis  ill  Stock bolui,  140  were  bojs,  108  f^Trli* 
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apparently  favour  its  0€Ctirrenc4?i  althougli  it  often  o<3cnr8  wlien  then 
ie  no  auspioioii  of  ihis^  and  e^eti  in  an  epidemic  the  maWly  maj  cot  be 
worst  wbere  saBitation  is  worst.  The  relation  to  seaBon  has  been 
explained  by  tbe  overcrowding  in  the  bousea  of  tbe  poor  daring  cold 
weather. •  In  one  epidemic  in  France  the  onljr  persons  attacked  were 
Boldiers  crowded  together  in  barracks;  another  in  Ireland  fell 
eiclusively  on  the  imnatea  of  workhouaes,  Nerertbeless,  contagion 
eeems  to  plaj  a  very  small  part  in  the  production  of  the  maladv.t 
The  attendants  on  tbe  sick  scarcely  ever  suffer.  In  an  epidemic  of 
ihirty  caaes  recently  in  Cologne  no  two  eases  came  from  tbe  same 
housOt^  Nevertheless,  in  stances  have  been  observed  in  which  an 
inilnenee  exciting  the  disease  fieenied  to  be  conveyed  by  a  third  penon, 
A  series  of  sueh  facta  has  beL*n  collected  by  Hirscb,  and  Frew  believed 
that  he  traced  such  a  connection  between  tbe  cases  in  the  small  Scotdi 
outbreak.  Although  even  very  young  children  are  prone  to  suffer,  a 
woman  who  had  a  mild  attack,  in  the  course  of  an  epidemic,  suckled 
her  chilli  throughout  her  three  weeks*  illnesa,  and  the  child  remaintd 
perfL*etly  well.§  It  is  said  that,  in  Ireland,  each  epidemic  coincided 
with  an  outbreak  of  a  similar  malady  in  pigs  and  doga.||  One  attack 
does  not  seem  to  confer  immunity.  A  woman  died  from  the  dtieaae 
during  one  epidemic  who  had  passed  through  a  similar  atttvck  five 
years  before.lf  The  period  of  incubation  (when  conditions  for  exact 
observation  have  been  aecnred)  has  not  exceeded  five  days. 


Symptoms. — ^The  manifestations  of  the  disease  are  in  part  tliose  el 
the  local  inflammation  from  which  it  takes  its  name,  in  part  thej  are 
those  of  a  blood  disease*  In  cases  of  moderate  severity,  malaise  and 
discomfort  in  the  bead  may  precede  the  onset  for  a  few  hours  or  for  two 
or  three  days,  seldom  fi>r  a  longer  time — one  or  two  weeks,^*  Some- 
times there  is  vomiting,  or  alight  stiffness  at  the  back  of  the  neck,  for 
a  day  or  two  before  ihe  acute  symptoms  come  on.  In  other  cases  the 
onset  is  almost  sudden.  Vomiting  and  headache  are  usually  the  first 
pronounced  symptoms;  their  commencement  may  be  attended  bj  a 
rigor :  sometimes  there  is  also  pain  in  the  back.  The  headache  Taries 
in  its  initial  seat,  but  it  often  soon  becomes  general,  and  is  always 

•  ileiliii^  '  Nord.  Med.  Ark./  1880,  Eiid  '  Deut.  mod.  Wocheoichr./  18dl«  Ko#. 
41,  42. 

t  Cotnntoii  expQ«ureto  canwl  tti^oence  iurj  readily  be  mtitakcD  for  contagtoQ, 
^tid  mnvy  alleged  instances  hfo  not  free  from  thij  ftoiiree  of  fallricy.  Cf*  Oebeke, 
'  Berlin  kl.  Wochenschrift,'  1891. 

t  LtMcbtoiiilern,  •  Dent  med,  Wocheuichr,/  1885,  No.  Bh 

5  Rjtttdowski, '  Vkchow*8  Jtiliresb.,*  1879,  ii,  $♦ 

II  i^ng^e,  *  Principle*  and  Pract.  of  Med*,'  on  thu  nutliority  of  Ferguson,  Vet. 
Off.  tf)  the  Privy  Council  of  Irt'laud.  Epidemio  ccrebro- spinal  meningitii  Ubs 
also  ocenrr^d  in  horsci;  mn  outbreak  of  87  c«8«i  was  observed  hf  Ackennans 
{*  Virchow*s  Jiilirfib./  1880, 1.  701}. 

^  •  Virehow*s  Jttbivsb.;'  1879,  ii,  6. 

••  Sabartb,  'Brestiiaer  Arrt.  Zeitsck,'  1879.  No,  18. 


KPIDEMIO   MENINGITIS. 


mt 


'     rigidi 


il  11  oonstant,  but  there  are  from  time  to  time  intense  ezacer- 
».  Often  the  headache  is  accom|>aQied  by  giddinfaSp  and,  as  in 
iither  forms  of  menhigitiB,  bj  intolerance  of  light  and  sounds  Deli* 
mm.  in  maitf  cases  is  quick Ij  added  to  the  headache  ;  it  ma j  be  quiet 
or  Ttolent,  but  it  soon  gt?es  place  to  somnolence  and  stypor,  from 
which  the  paroxysms  of  Tiolent  pain  maj  at  times  nDuse  the  patient. 
Svfere  t^ain  in  the  back  is  generally  soon  added  to  the  pain  in  the 
Wid;  it  i&  felt  chieilj  in  the  neck  and  loina,  and  often  referred  to  the 
neigbbourbood  of  the  spine  lather  than  to  the  vertebral  column  itself, 
S^xnetimes  it  is  severe  in  the  sacnim.  It  is  increased  bj  movement, 
&ad  may  radiate  aronnd  the  trunk  or  into  the  limbs ;  it  is  sometimes 
letere  in  the  knee-joints.  Whether  there  is  pain  in  the  back  or  not, 
rigiditj  in  the  muscles  of  the  neck  is  almost  invariable,  and  in  those 
the  back  is  frequent.  This  gives  rise  to  the  characteristic  retrao- 
to  of  the  he^id,  usually  moderate  in  degree,  sometimes  so  great  as  to 
the  neck  to  be  at  right  angles  to  the  rest  of  the  spinal  column. 
OftiD  the  contraction  st-ems  to  be  chiefly  in  the  deeper  muscles, 
Aiy  attempt  to  flex  the  neck  gives  rise  to  fniin.  The  retraction 
#f  the  head  is  usually  an  early  symptom,  although  it  is  not  often 
t  at  the  actual  onset  i  sometimes  it  ia  delayed  until  the  later 
of  the  disease.  The  rigidity  of  the  rest  of  the  spinal  muscles  is 
\j  merely  enough  to  prevent  bending  of  the  trunk,  but  it  is 
OBBuionally  so  great  cs  to  cause  opisthot^^nos.  The  limbs  also  are 
saoistixDes  rigid  ;  the  legs  are  oftcu  drawn  up,  and  the  abdomen  is 
.  Barely  there  has  been  slight  trismus.  General  hyper- 
of  the  skin  is  a  frequent  Bym|itom  and  of  some  diagnostic 
iportance.  Convulsions  occasionally  occur  at  the  onset  of  the 
y  or  during  its  course ;  they  are  usually  general,  sometimes  uni- 
or  local. 

The  face  is  often  pale,  and  has  a  shrunken  aspect.  The  pulse 
mncii  in  frequency ;  in  some  cases  it  is  not  much  above  the 
imali  while  in  others  it  rises  to  120,  140,  or  more.  It  is  not  often 
dent.  The  temperature  is  almost  alwi\ys  raised,  and  it  is  gene- 
considerably  raised,  often  reaching  104^  105°,  or  106**,  the 
amount  of  pyrexia  b^'ing  noted  towards  the  termination  of 
Both  the  temperature  and  pulse- frequency  present  irre- 
▼•riations,  sometimes  together,  more  often  without  any  corre- 
noe.  The  bowels  are  generally  confinecl ;  tire  spleen  is  mrely 
id.  The  amount  of  urine  has  been  sometimes  increased,  and 
umen  is  occasionally  present ;  sugar  rarelj. 
Eruptions  on  the  skin  are  an  important  feature  of  the  disease;  they 
r  both  in  epidemics  and  in  sporadic  cases,  but  are  more  f re- 
en  t  in  the  former,  although  they  vary  much  in  different  outbreaks* 
arious  forms  have  been  met  with*— erythema,  herpes,  urticaria, 
urpura  ;  but  the  most  significant  are  herpes  and  the  purpuric  spots. 
16  latter  are  met  with  in  a  large  proijortioa  of  the  more  severe 
and  sre  occasionally  prebent  in  attacks  of  moderate  severity. 


862 


CEREBRAL   MEMBBAKKS. 


TLey  vary  in  seat,  and  are  iometimes  cbiefly  an  the  lower  legs  or 
forearms ;  in  the  most  iutense  caaes  thejr  may  coalesce  so  as  to  give 
rise  to  dark  diffuse  extravasation  into  the  sida  over  &  cootidenblA 
area.  Herpes  is  very  variable,  b^t  is  common  in  some  epidemics ;  in 
one  outbreak  of  29  ca&es  herpes  was  present  in  26  (Leichtensteni) 
In  anotber,  of  S2  eases,  only  6  developed  herpes  (v.  Sydow).  U 
UBually  begins  on  the  lips,  and  may  spread  to  otber  parts  of  the  faoe, 
but  has  beeD  seen  on  the  ears  and  soQietimes  on  the  limbs.  These 
eruptions  frequeotly  present  bilateral  symmetry » and  the  several  forms 
are  sometinjes  conjoined.  Tbey  usually  appear  after  tbe  disease  hss 
lasted  tbree  or  four  days.  Occitsionallj  there  is  intense  GonjunctiTitis, 
and  even  ulceration  of  the  cornea. 

Paralysis  of  cranial  nerves*  strabismus,  meqnality  of  pupil,  Ac^ 
may  be  met  with  in  this  as  in  other  forms  of  meningitis.  Tbe  pnpili 
are  dilated,  sometimes  after  initial  contraction^  and  may  be  unequal. 
Deviation  of  the  eyes  to  one  side  has  been  occasionally  observed. 
Optic  neuritis  is  common  in  cases  that  last  for  more  than  four  or  five 
days,  and  may  cause  permanent  loss  of  eight  if  the  patient  recovers* 
In  the  Copenhagen  outbreak  it  was  found  in  one  quarter  of  the  cases. 
Palsy  of  the  limbs  is  not  conamon  ;  when  complete  hemiple^a  occurs 
early  it  is  often  due  to  irritative  inhibition,  but  sometimes  at  a  later 
period  it  is  due  to  a  focus  of  more  intent^e  inEammation  over  the 
motor  region.*  Oecasiotiallj  there  is  paralysis  of  part  of  one  side 
from  this  cause.  In  rare  instances  tbe  symptoms  of  the  spinal 
meningitis  predominate  over  tbose  of  the  intra- cranial  inflammattoii« 
and  complete  paraplegia  may  result. f  Myotatic  irritability  is  usiiallj 
lost  Id  the  legs  in  such  cases,  and  sometimes  towards  the  close  m 
others,  in  which  spinal  symptoms  are  not  specially  marked.^ 

Among  the  occasional  effects  of  the  disease,  deafness  is  of  especial 
importance.  It  seems  commonly  to  depend,  not  on  damage  to  the 
auditory  nerve  at  the  base  of  the  brain  §  or  to  the  medulla,  but  either 
on  extension  of  itrflarnnmtion  from  tbe  membranes  to  tbe  labyrinth 
and  middle  tar,  or  on  a  simultaneous  inEaniniiition  of  tbe  iuternal 
ear.  Tbe  infiauimation  of  tbe  middle  ear  is  Rhowti,  not  only  bj  the 
interference  with  conduction,  but  also  by  injection  of  tbe  mem  braua 
tynipani,  and  sometimes  by  tbe  discharge  of  pus  through  It ;  it  may 
succeed  that  of  the  labyrinLh,  or  may  be  simultaneous  and  apparently 
due  to  the  same  cause. 

The  delirium  that  attends  the  early  stage  of  the  disease  soon  gives 
place  to  a  condition  of  stupor,  deepening  to  coma,  Tbe  period  at 
which  this  conits  on  varies  according  to  the  severity  of  tbe  case  ;  the 
delirium  may  last  a  few  hours  only,  and  the  patient  may  become 

•  An  instance  is  recordtd  by  Chftrlewood  Turuer,  *  Ftitk  Tr»na»,'  188i» 

t  StriimiJcll.  •  Di*iit.  Arch,  f,  kl,  Motl.,*  Bd.  «x. 

I  Curringtoii, '  Path,  Tmiis.,'  1881,  jiixv,  pp.  M,  55;  Lclcbteiitt«m»  loc,  cH. 

§  See  tiote  on  p.  353.  InrUUtiiiou  of  tlic  slieath  of  tbe  auditory  nerve  with  pu 
ban  been  found  wbrn  uo  deatiivEs  was  noted,  und  there  has  gcncndly  been  evideuca 
of  Buppumtiou  in  tlje  labyrinth  wbeu  there  ban  been  nbtolute  dealoesB. 
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ei^&to«e  liefore  tlie  end  of  tbe  first  day,  or  the  coma  may  only  C4^me 

00  at  ibe  end  of  a  WL>ek.  In  cases  that  terminate  fatallj  tbe  coma  is 
itte&ded  by  aij^ns  of  failure  of  tbtf  heart,  and  by  sighing  or  irregular 
brgitliixig^  aad  the  temperature  maj  fall,  or  may  rise  to  an  extreme 

The  ftererity  of  the  spinal  symptoms,  sometimes  great,  is  more  often 
nodemte,  and  eveu  transient  or  recurrent,  Earely  the  inflammation 
biaomes  eerere  at  one  spot,  as  in  a  case  in  which  rigidity  became 
extnme  in  the  muscles  of  one  shouliler,  which  afterwards  wasted 
(BroadbeDt).  Oc-casioDally,  in  subacute  cases,  the  spinal  and  cerehrdl 
fjmptooss  seem  to  alternate. 

The  Tariations  in  the  severity  of  the  disease  are  accompanied  by 
fiorretponding  yariutions  In  duicvtion.  In  the  most  acute  cases  the 
patient  quickly  becomes  comatose,  and  dies  at  the  end  of  one  or  two 
dijt,  sometimes  even  in  five  or  six  hours  from  the  onset.  The  acute 
fonn  has  been  termed  "  fulminant/'  Oo  the  other  handi  slight  eases 
iOBU^mes  occur,  in  which  the  illness  is  trifling,  and  the  symptoms 
eseiist  in  headache,  pain  in  the  back,  and  slight  rigidity  of  the  nt  ck 
Bttscles — a  form  that  has  been  termed,  somewhat  inaptly,  "  abortive." 
A  remarkable  epidemic  occurred  at  a  village  in  Lincolnshire  a  few 
y«ftri  ago,  in  which  ail  the  cases  were  of  this  form.  As  in  the  case  of 
oUmt  epidemic  diseases,  the  severe  cases  are  most  frequent  at  the 
commencement,  and  the  slight  cases  during  the  ilecliue  of  the 
fpidenuc.  The  must  acute  cases  are  often  attended  by  extensive 
^CUtaneons  extravasation,  and  death  seems  to  be  due  rather  to  the 
iloudchange than  to  the  meningeal  inflammation.  In  the  less  severe 
foriQ  death  generally  results  from  asthenia,  increast^d  often  by  bed- 
lorw.  In  cases  that  recover,  the  patient  begins  to  mend  some  time 
daring  the  second  week.  The  mortality  has  varied,  in  diffet-ent  epl. 
emJcs,  from  20  to  80  per  cent.     Of  185  cases  in  an  outbreak  in 

enhagen  about  one  half  (49  per  cent.)  died.     In  sporadto  cases  it 

1  also  very  high. 
Besides  the  varieties  that  depend  on  severity,  other  forms  have 

been  oocasionally  met  with.  The  fever  haa  been  observed  to  Uis* 
iinctly  intermit,  somewhat  after  the  type  of  a  quotidian  or  tertian 
tgue,  but  with  much  less  regular  variations  in  the  temperature  than 
are  presented  by  true  intermittent  fever.  Other  cases,  in  which  the 
&ver  and  a  low  asthenic  state  continue  for  a  considerable  time,  have 
been  described  as  a  •*  typhoid  **  form. 

Among  other  rare  complications  may  be  mentioned  tonsillitis, 
multiple  arthritis  (sometimes  suppurative),*  endocarditis,  and  peri- 
carditis. Abundant  ailiuniinuria  has  been  associated  with  collections 
of  the  Bpeciflo  organisms  in  the  glomeruli  of  the  kidney.  Combina* 
Uons  of  cerebro-spinal  meningitis  with  other  maladies,  such  as  scarlet 
fi9¥er»  have  also  been  described ;  it  is  doubtful  whether  the  combina* 
lion  has  been  more  than  a  coincidence. 

•  Modin,  loc.  dt» 
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The  proceiB  of  recoyeiy  is  generally  Tery  slow,  and  is  occMiondlj 
interrupted  by  a  distinct  relapse.     Id  one  case  of  modei^te  e^Tcriij, 
deatli^  at  the  end  of  three  months,  seemed  due  to  a  secondary  oerebnl 
abscess.     Headache  persists  for  a  long  !ime»  and  a  lasting  li&bihtj 
to  headache  may  succeed  the  disease.     Of  the  sequel®  of  the  diseMe^ 
the  most  import atit  is  the  deafness  from  infiammatioa  of  the  ear.    It 
may  be  complete,  and,  occurring  as  it  often  does  in  youn|^  children, 
it  may  cause  a  lijss  of  atiy  power  of  apeech  that  has  been  acquired, 
and  permanent  deaf -muteness.      In  some  countries  an  epidemic  ot 
this  disease  has  added  enormously  to  the  proportion  of  the  popuU* 
tiou  who  were  deaf  and  dumb.     With  the  deafness  there  is  often,  for 
a  time,  a  dif^culty  in  maintaining  equilibrium,  due,  no  doubt,  to  the 
damage  to  the  semicircular  canals.      It  gradually  passea  away  aa 
compensation  for  the  loss  Incomes  established.^    Noises  io  the  ears 
may  also  persist  for  a  long  time.     Another  consequence  occasionally 
observed  is   chronic  internal   hydrocephalus,  which   may  cause   its 
characteristic   symptoms  eome  weeks  or  months  after  the  primary 
disease.    It  probably  depends,  in  some  cases  at  leasts  on  its  common 
cause,  closure  of  the  openings  of   the  fourth  ventricle,  but  it  may 
sometimes  be  due  to  infiammation  of  the  lining  membrane  of  the 
ventricles  (Merkel).     An  excess  of  fluid  is  sometimes  found  outaide 
the  cord.      Mental  change  may  persist  for  a  time»  but  gradually 
parsed  away, 

Patholooicai.  Anatomy. — In  the  most  acute  "fulminant"  cases 
there  may  be  only  tbafc  transudation  of  haematiu  into  the  fluida  of  the 
body  and  the  rapid  decomposition  which  attend  all  intense  toxsemic 
states,  together  with  congestion  of  the  membranes ;   m  these  the      | 
microscope  may  show  coUectione  of  lymphoid  cells  along  the  Teaaela,      j 
or  red  corpuscles  infiltrating  the  tissue.     In  cases  of  less  rapid  courw 
there  is  iotense  hyperemia  of  the  pia  mater  of  the  brain  and  cord» 
with  opacity  and  exudation  of  lymph,  and  in  most  cases  that  have 
lasted  more  than  three  or  four  daya  there  is  distinct  formatiaii  of 
pus,  which  may  accumulate  in  the  subarachnoid  space.     It  ia  more      i 
abundant  over  the  posterior  than  over  the  anterior  surface  of  the 
ct)rd     The  dura  mater  of  the  brain  is  little  affeofced,  but  there  are 
commonly  some  signs  of  inflammation  on  that  of   the   cord.     The 
ventricles  of  the  brain  may  contain  turbid  fluid,  sometimes  pus,  aud 
their  lining  membrane  may  present  signs  of  inflammation.     Throm- 
bosis in  sinuses  is  lure.     The  substance  of  the  brain  may  be  x*ale,  or 
may   contain    small  hGemorrba^es  or  points  of  softening,  ar  atnall 
eollections  of  pus.     The  spinal  cord  may  also  be  inflamed  and  soft- 
ened in  places.     The  lesions  in  other  organs  of  the  body  are  sucb  as 
resvilt  from  other  acute  febrile  blood  diseases.     The  spleen  and  fol 
culur  glands  of  tht^  ititestitial  canal  may  be  found  enlarged^  but 
enlargement  of  the  spleen  is  slight  and  has  seldom  been  deteo' 
*  Mooft,  ^Mealngitia  cerebro-spiujilis  cpidemica,  Ac./  Heidelberg,  ISBL. 
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luring  Itfiii.  The  kidnejt  are  sometimea  in  a  state  of  acute  parenclij* 
astoQa  iiillaiiiiiiatioi>»  as  in  otlicr  acute  general  iHaeases*  Tba  lungs 
often  preaecit  lig^ns  of  coage8tion,at)d  endocarditis  haa  been  met  with. 

PiiTHOLoaT. — All  tbe  faot«  of  the  disease  point  to  the  existeiice  of 
I ipcctfic  poison  acting  on  the  LWil,  and  throu^'h  the  Hood  exciting 
the  local  inflainmation^  It  is,  however,  to  the;  lu iter  f  hat  the  symptoms 
ire  chiefly  due  in  all  save  the  moat  intense  ciaes.  Bnt  of  the  miture 
el  the  inflaence  which  causes  the  disease,  and  the  way  it  spreads, 
Irltb  ia  known.  It  is  clear  that  children  possess  a  special  liiibilitj, 
vUeh  oannot  be  explained*  as  in  no  many  specific  diseases,  by  the 
Kne  abtenoe  of  the  protection  afforded  by  a  previons  attack.  The 
fttf  slight  part  played  by  personal  inttfreonrse  in  the  transmission  of 
libe  diaeaae  has  been  already  mentioned.  The  manner  in  wbich 
lisoMioected  cases  appear  about  the  same  time  has  suggested  an 
lailogj  to  inftuensa,  but  a  still  closer  analogy  exists  between  this 
diseiad  and  some  forms  of  pneumonia,  with  which  it  is  not  luifre* 
qQ««tij  usoeiated.  The  occnrrence  of  herpes  of  the  lips  in  each 
latiie  ia  a  small  but  noteworthy  point  of  resemblance.  Pneumonia 
hi  been  observed  to  be  especially  froquent  at  the  time  of  epidemics 
of  meningitis,  and  often  co-exibts  with  this  disease.  In  stich  cases, 
«tlj«*r  the  specific  organism  associated  with  pneumonia  (discovered  by 
fVaenkel)  ie  always  to  be  found  in  both  the  lungs  and  the  meningeal 
tfudatton,  or  else  an  organism  of  closely  allied  form,  which  is  also 
present  when  there  is  no  pneumonia.  It  usually  presents  the  aspect, 
iml  noted  by  Ley  den,  of  a  diplococcus  of  oval  or  lanceolate  outline. • 
It  baa  been  cultivated^  but  only  above  86°  F.,  and  best  between  95^ 
and  99°,  Inoculated,  they  kill  quickly  by  blood- infection.  These 
organisms  are  met  with  alike  in  the  epidemic  and  tbe  sporadic  cases^ 
but  their  source  is  quite  obscure.  Even  in  oases  of  very  acute  course 
md  purulent  character,  with  abundant  diplococci,  there  may  be  no 
diaooverable  source  of  infection. 
The  organisms  have  been  found  chiefiy  in  the  lymph-gpEtces  of  the 
^^a-aiaebnoid,  penetrating  tht^  substance  of  the  nerve-centres  only  in 
^Hhineelaoii  with  a^regations  on  the  snrface.f 

[        DiAQTionia, — The  symptoms  of  meningitis,  the  severe  headache  and 
coincident  delirium,  the  retraction  of  the  head,  the  cutaneous  hypei-aes- 
ibeaiai  ^'f  are  generally  sufficiently  diiitinct  to  prevent  any  confu- 
..  of  the  disease  with  other  febrile  maladies.     The  pain  in  the  back, 
Bg,  and  headache  may  suggest  smallpox,  but  in  cases  in  which 
in   the  back  is  severe,  the  muscular  rigidity  usually  soon 

*  Ujden^  'Cent.  f.  kl,  Med..'  1883 1  Eberth,  *  Dexit  Arch,  t  kL  Med,/  xiii,  p.  1 1 
Sanwsrek.  *  Dent.  Axdi,  f.  kl.  Med.,'  xiix,  p.  1 ;  Seoger.  '  Aroh.  f.  exp.  Pjith.,*  xip 
889;  Cbnul  et  Btkhet,  *  Lei  Buct^ries,'  Pftrii,  1886,  p«  446,    See  abo  Zi^ustiicii* 
*  HAndbach  der  ipec  Path.,'  ^.,'  ii,  Th,  2,  &ad  Lcichtciutcm,  loo.  cit, 
f  t  Hoche.  *  Plijelu  Vereifie,'  KwUfrthis,  Nor.,  I8tl2. 
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manifests  itself.  It  ifl  said  tliat  in  so  mo  cases  of  typhoid  feTer  the 
is  h/peraastbesia  of  the  skin  and  some  tenderness  of  the  muscles  of  the 
neck  (Leyden),  but  these  symptoms  quickly  lessen,  whereas  in  menin* 
gitfs  they  increase.  The  herpes  of  the  face  may  help  to  distitigmsli 
the  disease  from  the  coDtiuued  fevers.  In  tetanus  the  opistbotomo 
spasm  is  geuemlly  secondary  to  trismus,  which  is  acareelj  ever  an 
^rly  symptom  in  meniogitis. 

Uraemia  maj  cause  muscular  rigidity,  convulsions,  and  comat  thus 
occasionally  giving  rise  to  fiymptoma  somewhat  like  those  of  cerebro- 
spinal meningitis  (Murchiaon),  but  the  temperature  is  normal*  and 
other  symptoms  of  each  malady  are  usually  recognisable.  It  must 
be  reraembered  that  in  children  retraction  of  the  head  may  occur 
from  rheumatic  aiectiou  of  the  muacleg  and  other  causes.  It  may 
also  be  produced  by  various  morbid  processes  in  the  neighbourhood 
of  the  medulla;  thus  an  aneurism  on  eaoh  vertebral  artery  (due  to 
incomplete  closure  by  embolism),  aud  accompanied  by  optic  neuritis, 
has  been  mistaken  for  this  disease. 

The  greatest  difficulty  is  the  distinction  of  this  from  other  forms 
of  meningitis,  and  the  question  whether  sporadic  cases  are  to 
regarded  as  examples  of  the  disease.  Id  other  forms  of  cerebral 
meniBgiti^  spinal  symptoms  are  seldom  conspicuous,  but  it  must 
remembered  that,  in  the  epidemic  form,  there  may  not  be  more  than 
retraction  of  the  head.  In  tubercular  meningitis  the  onset  ia  more 
insidious,  and  coma  is  a  rather  late  symptom,  while  a  predispositioa  U 
can  usually  be  traced.  Th®  occurrence  of  the  skin  eruptiona,  tht  ^ 
prevalence  of  the  disease  in  an  epidemic  form,  or  associated  with 
pneumonia,  give  material  help  to  the  diaguosis.  The  ideutidcation  of 
isolated  cases  is  a  subject  on  which  opinions  differ,  hut  it  will  probably 
be  settled  by  the  microscope*  My  own  belief  is  that  cases  of  acuta 
severe  rapidly  fatal  inflammation  of  the  cerebral  and  spinal  membranes 
are  not  separable  from  the  epidemic  disease,  and  the  opinion  ia  sup- 
ported by  the  frequency  with  which  pneumonia  co-exists.  The  group 
of  cases  referred  to  on  p.  359,  of  which  three  came  from  one  street 
within  A  few  weeks,  must  be  regarded  as  belonging  to  the  epidemic 
form,  but  these,  and  the  other  cases  that  occurred  at  the  same  time 
elsewhere  in  Loudon,  differed  in  no  respect  from  the  isolated  caaes 
that  are  met  with  every  year.  In  at  least  one  case  of  this  group 
there  was  pneumonia* 

Lastly,  when  the  disease  has  been  epidemic,  some  of  its  symptomi 
have  been  produced  by  the  influence  of  fear,  in  what  has  beeu  termed 
**  meningitophohia,"  and  the  distinction  of  this  from  the  "abortive 
form"  has  sumetimes  been  difficult.  The  absence  of  fever  and  of 
de&aite  objective  sy  mptoms  usually  suffices. 


'mi 

I 
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P&0GKO8IS. — The  disease  is  most  serious,  except  in  the  slightest 
form,  but  even  in  this  a  benign  course  cannot  be  counted  on  with  cer- 
tainty.    Eecovery  can  scarcely  he  looked  for  if  coma  comes  on  before 
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the  fifth  da  J.  The  prognosis  in  difFerent  epiclemics  must  be  influenced 
bj  the  prevailing  character  of  the  disease ;  it  is,  as  a  rule,  decitledlj' 
worie  in  the  belated  catfes  than  it  is  in  epidemics.  It  is  said  to  be 
least  grave  between  ten  aod  fifteen  years.  If  there  is  luHatDmatioti 
of  the  labjnnth,  some  degree  of  permanent  deafness  is  probable.  In 
cases  in  which  hearing  is  lost,  any  return  of  the  perception  of  soundi 
conducted  through  tbe  bone  is  of  fayorable  signifieanoe. 

T&xATiriNT. — ^No  agent  has  been  proved  to  exert  a  specific  iofluence 
on  the  disease.  The  treatment  does  not  difft^r  from  that  suitable  to 
other  forms  of  meningitis,  but  there  is  perhaps  less  to  be  hoped  for 
from  mercnrj.  Among  the  other  drugs  tbat  have  been  used,  for  the 
XQOst  part  without  distinct  result,  may  be  mentioned  iodide  of  potns* 
81  um^  saJicjlate  and  beuzoate  of  soda,  quinine,  digitalis,  and  chloraL 
Iodide  of  potassium,  salicylate  of  soda,  and  antipyriu  have,  it  is  true, 
been  credited  with  a  beneficial  influence  in  some  cases.  In  cases  tbat 
are  dot  mpidly  fatal,  great  care  is  needed  to  secure  clefinlinesa  and  to 
aTert  bedsores.  The  patient  should,  if  possible^  lie  on  the  side,  or  at 
least  not  on  the  back,  being  supported  bj  a  plank  protected  bj 
padding  or  pillows,  so  that  tbe  spinal  column  is  not  the  lowest  part 
towards  which  blood  gravitates.  Although  we  are  still  witbout  the 
means  of  counteracting  direoUj  the  active  element  in  the  disea^,  we 
majr  reasonably  hope  that  the  exact  knowledge  of  its  nature  which  we 
now  possess  maj  bring  such  means,  before  long,  within  our  reach. 
For  the  prevention  of  the  dtsease,  fresh  air  and  the  avoidance  of  over« 
crowding  are  the  most  important  measures^ 
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AK^EMIA  OP  THE  BRAl!T. 


TsB  blood  with  10  the  brain  ii  contained  in  arteries,  capillaries,  anj 
▼eina.  The  functional  condition  of  the  brain  depends  on  the  quautitj 
and  qiiaiitj  of  the  blood  circnlatir)^  in  its  eapillariea,  and  it  is  to  this 
that  the  special  svmptoms  are  related,  and  the  effects  thug  prodnoed 
are  for  the  moat  part  the  «ame.  Deficiency  in  the  quality  of  the 
blood  snpplied  to  the  brain  is  always  of  gradual  occurreDce,"  and 
affects  the  whole  brain ;  deficieucj  in  quantity  of  the  circulating  blood 
may  affect  the  whole  brain  or  part  oulj,  and  it  may  be  sudden  or 
gradual  in  its  production. 

Causes.— Otfueroi  c^ehrat  anxmia  may  be  due  to  the  following 
causes: — (1)  It  may  be  a  part  of  ajstemic  anoBenia — defect  in  quantity 
or  qnality  of  the  whole  blood,  due  to  various  causes,  as  hsemarrhage, 
exhausting  disi^hargea,  or  defective  blood-nutrition.     (2)  The  supply 
of  blood  to  the  brain  may  be  deficient,  the  quaotity  of  blood  in  the 
body  being  normal.     This  m&y  be  due  to  cardiac  weakness,  or  toi 
causes  actiog  through  the  nervous  system  on  the  heart,  as  in  swooning.! 
In  systemic  ansemia  the  lessened  cardiac  power  increases  the  eerebnll 
deficiency.    Whatever  lessens  the  amount  of  blood  discharged  froiftf 
the  heart,  such  as  aortic  obstruction  or  mitral  disease,  may  be  a  caustl 
of  cerebral  ansmia.     Press  a  re  on  the  ressels  conveying  the  blood  tui 
the  head,  as  by  an  aortic  aneurism,  has  a  similar  effect.     TTnequaI| 
distribution  of  the  systemic  blood  is  another  cause.     The  intestinal  j 
vessels,  if  dihktedy  are  capable  of  containing  a  large  part  of  the  blood] 
of  the  body,  and  the  effect  of  their  engorgement  is  often  seen  aft^ 
paracentesis  abdominis,  and  in  the  fainting  that  may  attend  diarrhcea*  j 
The  effect  of  each  cause  is  increased  by  the  action  of  gravit^ition  inj 
the  erect  posture.     (3)  Cerebral  aneemia  has  been  supposed  to  occurJ 
during  the  exhaustion  after  the  acute  stage  of  febrile  diseases,  and  t4^] 
be  the  cause  of  certain  cerebral  symptoms  that  may  attend  this  stagoi,! 
The  mechanism  is,  however,  uncertain,  since  we  have  learned  that] 
such  symptoms  may  be  au  after-effect  of  the  organised  virus  of  thai 
disease,  or  a  consequence  of  some  toxic  agent  produced  by  the  vima^l 
(4)  The  capacity  of  the  cerebral  capillaries  may  be  diminished   hfl 
pressure  on  the  brain,  exerted  by  effusions  of  fluid   (bydrocephalus), 
of  blood  (in  cerebral  and  meningeal  haemorrhage),  or  by  growths 
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thio  ibo  tkulL      Sjrmptoms  &re  produced  especiallj    when 
Oieehaaism  acta  rapidlj* 

P^rHal  emrimd  anmmia  ii  due  to  some  obstructioii  to  the  passage 

of  Iht  blood  throo^li  tbe  Tessels.     To  be  percaaQentlj  e^cieut  sucb 

oUlructioQ  must  be  situated  bejond  tbe  circle  o£  Willis*     Ligature 

of  o&e  carotid  causes  immediate  sjrmptoms  of  cerebral  auBemia,  but 

ptnoaueot  symptoms  are  sot  frequent.     Pressure  on,  or  disease  of, 

OQA  carotid,  for  tbe  same  reasou,  rarely  gires  rise  to  symptoms*     Ob- 

ftnieikm  m  certain  arteries  of  tbe  brain  may  cause  local  anaBmiii, 

lodden  or  gradual*  temporary  or  permanent,  according  to  its  cause* 

9sdi  obstruction  may  be  due  to  narrowing  of  tbe  calibre  of  tbe  vessel 

bf  atberomatous  changes  in  its  wall,  by  syphilitic  diaease,  or  possibly 

)kj  spasm  of  its  muscuW  coat;  but  tbe  mecbauism  of  Taso- motor 

bas  been  extensively  invoked  to  explain  symptoms,  merely 

the  origin  of  tbese  was  obscure.      Complete  aue&mia  may  be 

itts  io  actual  occlusion  by  embolism  or  thrombosis ;  it  coustiiutes 

Sbs  irtt  stage  of  local  softeuing,  wbicb  supervenes  after  twelve  or 

t)ssBty*four  hours.     Wben  the  closure  is  imfjerfect^  symptoms  of  less 

tatSDfity   result.     The   pressure-eftt^ts  of  an   intruding  substance 

vitUn  tbe  skull  (tumour,  or  clot)  act  most  intensely  in,  and  may 

ytamm  only,  one  region  of  the  brain. 

PiTHOLOOiCAi*  Akatomy, — The  principal  anatomit^al  character  of 
cerebral  auasmia  is  pallor  of  tbe  brain,  observable  chieBy  in  tbe  paler 
tiat  of  tbe  cortical  substance,  and  tbe  diminished  number  of  red  spots 
ia  tbe  white  substance.  The  pallor  may  be  partial  or  gen^-ral.  But 
pillar  of  tbe  brain  after  death  does  not  by  any  ineaos  necessarily  show 
tbst  aoismia  existed  during  life*  The  amoui^t  of  blood  in  the  brain 
dspsods  chiefly  on  the  mode  of  death*  The  membranes  are  usually 
^i&le  in  atittmia^  but  in  some  cases  of  partial  auesmia  tbey  are  hyper- 
ffffliOL  In  general  cerebral  anemia,  effusion  of  seram  in  the  meshes  of 
tbe  pis  mater  and  between  the  convolutions  may  be  found,  and  it  is 
evis  said  that  tbe  b  rain -subs  tan  oe  may  be  oedematous,  and  the  nerve- 
cvHidianged  in  as[)ect,  unduly  translucent^  or  unduly  granular.  The 
tails  of  tbe  minute  vessels  may  also  be  found  degenerated,  thickened 
isd  homogeneous  in  ap{>earance,  a  condition  which  mnj  aid  in  the 
i&terlerenoe  with  function.^     Partial  cerebral  aneemia^  if  absolute,  is 

first  stage  of  softening,  in  connection  with  which  its  features  are 

iribed* 
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y^TXFTOMa — The  symptoms  of  this  condition  vary  according  as  the 

^^pmia  ia  suddenly  or  slowly  produced,  and  as  it  ts  general  or  partiaL 

(I)  In  9udd€n  general   auismia  of  the   brain   the  sufferer  feels 

dfow^ ;  the  special  senses  are  dulled ;  noises  in  the  ears  and  vertigo 

m  eomplained  of;  tbe  pupils  are  at  Erst  contracted ;  sight  may  fail; 

Qtneulskr  power  is  weakened  ;  respiration  is  sighing ;  the  skin  is  pale^ 


^^tOL,  IJ. 


•  SdoU,  '  Wien.  med.  Wocbeittchrin/  1885.  No.  61. 
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cold*  and  moist ;  nausea  is  common ;  and  headache  ii  rare.  If  ^ 
anaemia  is  more  in  tense,  eojisciouBnesa  ib  lost,  there  i«  anivei 
paralyaia;  and  general  conTulaions  mar  occur,  epileptifonn  in  ei 
racter,  these  being  especiallj  frequent  in  sudden  extensiTe  lota  ot 
blood  in  strong  subjects.  Nystagmus  is  Bometimes  observ^ed.  Th« 
pupila  dilate,^  and  the  coma  may  deepen  to  death,  Tlie  loss  of  Bij^kt 
in  cases  whieb  recover  may  persist  as  permanent  amaurosis  ;  but  thii 
is  probably  due  to  an  affection  of  the  retina.  In  syncope  the  payout 
may  lose  his  sight  when  consciousness  persista^  or  may  remain  b^ 
for  some  minutes  after  the  mental  functions  are  restored, 

(2)  When  general  ansemia  of  the  brain  is  slfwly  produced^  the  steti 
fel  the  cerebral  function  s  is  usual  ly  tbat  of  "  irritable  weakneci*'*  Thai 
action  is  imperfect  in  degreet  but  may  be  exdted  with  undue  faciUtr. 
There  is  mental  dulnea sand  drowsiness;  sometimes,  however JnsomniA 
is  troublesome.  There  are  often  ballucinations  of  the  special  eente^ 
and  it  is  said  that  maniacal  attacks  or  melancholic  depression  niftj 
occur.  Delirium  is  common  in  Bevere  cases,  as  in  some  forms  of  im- 
perfect blood-nutrition,  the  so-caUed  *'  inanition  delirium."  Headachs^ 
usually  general,  is  a  common  symptom;  it  is  often  neuralgic  ia 
character,  and  its  dependence  on  this  cause  is  shown  by  its  relief 
in  the  recumbent  ]:^osture,  and  (less  surely)  its  removal  by  alcohol 
Sensory  hy perse stbesia,  tinnitus  aurium  (especially  the  pulsiiting 
variety),  musesB  volitautes,  and  vertigo  are  frequent,  Sometimet  the 
sight  is  dim»  or  there  may  be  deafness,  especially  in  the  upright 
posture.  Oouvulsions  are  rare,  hut  muscular  power  is  generally  defi* 
cient.  All  these  phenomena  are  more  marked  in  the  erect  than  in  the 
recumbent  posture,  especially  when  the  erect  posture  is  suddenly 
assumed.  It  has  been  remarked  that  some  aniemic  persons  can  think 
well  only  when  lying  down. 

In  young  children,  after  eihauHting  disclmrges,  as  diarrhcea,  §yin- 
ptonia  referable  to  cerebral  anaBuiia  sometimea  occur — somnolence  and 
pallor,  with  a  depressed  fontanelle  and  contracted  pupila ;  occasion- 
ally there  is  etrabismus  and  even  rigidity  of  the  neck*  The  somno- 
lence may  deepen  to  coma,  the  pupils  dilate,  losing  their  sensitiveness 
to  light,  and  death  may  occur.  Such  symptctms  have  been  called 
hydroeephahid  (first  by  Marshall  Hall),  from  tjie  resemblance  tothoee 
of  acute  hydrocephalus. 

(8)  Partial  cerebral  aniemia  causes,  if  complete,  loss  of  function  in 
the  affected  area ;  if  it  is  permanent,  necrosis  of  the  cerebral  tissue 
results.  If  incomplete  and  sudden,  there  is  temporary  arrest  o! 
function.  Ligature  of  one  carotid^  for  instance,  may  cause  transient 
weakness  and  numbness  in  the  opposite  half  of  the  body.  There  may 
be  at  firat  an  over-action  of  grey  matter,  causing,  in  certain  regions, 
nnilatei-al  eonyulsions.     If  slowly  developed,  as  by  the  disease  of 

•  Tbe  early  c^mtraeyon  ii  probaMy  due  to  psLTtM  irritHtion  of  the  tbiid-Dflrre 
centre,  the  sabtcquent  dilatation  to  ii*  p&raly«iA  (lee  Major  and  Ftbrain,  '  Ptig«r 

ZeitMhrift  f.  Heilkuode,'  B4  v,  p.  15). 
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iiieriei,paiQ  aed  Tertigo  are  common,  with  recuiTing  ajmptonis,  guch 
liEumboera,  tiogliDg,  and  weakuesa  referred  to  tbe  limbs,  &q, 

lit  aU  cases  of  loag^continued  cerebral  anoamia,  lastii^ig  damage  to 
ihifl  fiQtriiioo  of  tbe  brain  may  result.  In  tbe  child,  the  development 
if  the  brain  may  be  arresied,  and  mental  defect  may  increase  to  per- 
BiiMiit  imbecility,  sticb  as  is  met  with  after  con vtils ions.  In  tbe 
liltslU  loas  of  memory  and  of  general  mental  power  may  be  produced  ; 
tbfj  last  for  montba,  and  sometimes  do  not  pa«8  away.  A  lady,  aged 
tbiitj-tefen,  had  a  prolonged  attack  of  vomiting,  which  kept  her  in 
tedfar  three  months,  in  the  course  of  which  she  became  extremely 
pftl#,  dnll,  and  lethargic,  and  for  a  time  did  not  speak.  On  recovering, 
ihi  remembered  nothi  ng  of  her  iUnesa,  and  thought  it  had  commenced 
t^  preceding  day.  Six  months  later  her  memory  was  good  for 
ffibts  before  the  illness,  but  she  had  no  recollection  of  any  event 
ittirit*  even  for  an  hour,  and  exhibited  do  tendency  to  improve.  In 
lUfirietieB  of  chronic  ansenuii  these  symptoms  are  common,  and  some- 
tifsei  take  tbe  form  of  chronic  insanity.  The  simple  faiinre  usually 
pioef  away  sooner  thap  definite  derangement^  but  often  not  untQ 
long  after  the  blood^state  has  improved, 

PiTHOLOOT, — The    symptoms   are,  as   already   stated,  dependent 

Miuly  on  the  defective  quantity  and  quality  of  the  blood  circulating 

m  tbe  brain.     Borne  effect  has  been  ascribed  to  the  dimiuution  in 

tbe  blood- pressure  to  which  tbe  nerve -elements  are  ordinarily  exposed 

(Borrows) — a  mecbsmical  inBuence,  of  which  the  possibility  cannot  be 

dttM  and  the  probability  cannot  be  proved.     Tbe  precise  cerebral 

diflsrbance,  on  which  tbe  symptoms  directly  depend,  is  uncertain. 

Doabden  tbe  oortex  is  the  first  to  suffer  in  function^  and  the  mental 

ijmploma  are  thus  produced.     Tbe  convulsions  that  result  from 

n<ldca  aiieemia  of  the  bmin  are  usually  ascribed  to  disturbance  of 

sentret  in  the  meduUa  or  pons,  but  tbe  fact  that  compresaion  of  ona 

jirotld,  which  can  affect  only  the  cerebral  hemisphere,  has  caused 

couvot&ion  in  the  opposite  half  of  the  body,  makes  it  more  probable 

Uiat  the  "  discharge  "  is  from  the  cerebral  cf^rtex.     The  convulsion  is 

preceded  by  tingling  in  the  who!e  of  tliat  side.     That  the  nerve-celb 

tbottid  **  disc  barge  "  when  the  blood-supply  is  arrested,  is  a  fact  of 

fSTf  great  physiological  interest  as  an  indication  of  the  reserve  of 

force  that  must  be  stored  np  in  tbe  nerve-cells,  and  of  the  probability 

that  sadden  over-action  is  due  to  diminution  of  resistance  to  action, 

and  not  to  an  increase  in  the  force- gene  rating  function  of  tbe  cell 

Lstent  energy  may   be   liberated,   but   new   force   can   scarcely  be 

pfodnced^  under  the  influence  of  sudden  anesniia.     The  disturbance  of 

retptration«  its  sighing  chamcier,  &o,f  are  ascribed  to  the  derange* 

ment  of  the  respiratory  centre  in  the  medulla,  but  we  cannot  be  sure 

that  this  is  alwuys  the  case.     Such  breathing  has  been  observed  to 

foUow  obstruction  of  the  carotids.     It  must  be  remembered  that  our 

eoDsei^iuKnesa  of  dyspnoea,  due  to  disturbance  of  the  respiratory 
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centre,  umst  be  produced  through  related  cerebral  centres,  and  tb&t 
the  reBpbratory  functions  mnst  be  widely  represented  in  the  hemi- 
spheree,  so  that  tbej  eaaitj  miuiifest  emotional  disturbance* 

The  permaDent  impainnent  of  cerebral  nutrition  may  be  coin|jatt4 
with  the  amaurosis  which  results  from  acute  anosmia  when  no  chas^ 
in  the  retina  cau  be  percelTed.  Analogy  suggests  a  permanent  shock 
to  the  oer7e-eIemt!nts  and  their  nutrition. 

DiAojrosis.— The  diagnosis  is  not  difficult.  It  rests  on  the  recog- 
nition, in  a  given  case»  of  the  causes  of  cerebral  ansemia,  and  on  the 
?j[clii6ioD  of  graver  maladies,  such  aa  organic  cerebral  disease.  Witd 
the  tatter>  it  should  be  remembered,  ansemia  of  the  brain»  local  or 
gene  ml  I  often  co- exists.  Some  symptoms  of  hypei-eemia  of  the  brain 
dosel?  resemble  those  of  anemia.  A  common  pathological  state  ol 
imperfect  blood-renewal  within  the  capillaries  probably  exists  in  both 
oonditions.  ^M 

Pkqqnobib. — The  severity  of  the  symptoms,  and  the  extent  to 
which  the  cause  of  the  ansBmia  is  amenable  to  treatment^  and  is  of 
transient  character,  must  detenuine  the  prognosis.  As  a  rule  this  is 
favorable  when  there  is  no  organic  disease  of  hearty  vessels,  or  brain« 
In  the  so  called  "  pei-mcious  anBBmia**  the  prognosis  is,  of  course,  far 
more  grave,  Hydrocephaloid  symptoms  in  infants,  if  met  by  prompt 
and  suitable  treatment,  are  usually  recovered  from,  « 

TESi.TM£i7T. — The  treatment  necessarily  varies  in  the  several  forms 
of  the  affection,  but  it  is  in  the  main  causal  The  beneficial  effect  of 
the  recumbent  posture  in  affording  immediate  relief  to  the  syroptomSp 
and  obviating  permanent  damage  to  the  cerebral  nutrition,  muiit  be 
always  remembered.  In  acute  aneBmia  from  loss  of  blood,  the  head 
should  be  kept  oonlintiousl}'  Jew,  stimulants  freely  administered,  and 
dB  a  penultimate  resort,  bandages^  applied  to  the  limbs  from  below 
upwards,  may  increase  the  proportionate  supply  of  blood  to  the  brain. 
H  this  fails,  transfusion  must  be  had  recourse  to.  In  chronic  an£emia, 
sudden  change  of  posture  should  be  carefully  avoided,  and  ferruginous 
tonies  are  needed.  The  foiiu  of  iron,  I  believe,  matters  much  less  than 
is  usiually  supposed.  When  the  corpuscles  are  few^  arsenic  should  be 
given  with  it.  In  severe  cases,  absolute  physical  rest  is  often  advan* 
tageous,  but  this  depends  on  the  form  of  the  anaemia.  When  the 
hsBmoglobiu  is  reduced  out  of  proportion  to  the  corpuscles,  physical 
rest  is  of  the  greatest  importance,  greater  even  than  fresh  air.  Cor* 
puscles  are  oxygen -carriers  in  proportion  to  the  hemoglobin  they 
contain.  All  muscular  exertion  u^es  up  the  oxygen,  and  the  proto* 
plasmio  tissues  suffer  in  their  nutrition,  and  are  incapacitated  for  tha 
essential  functions  of  digestion,  circulation^  <&o.  The  beneficial  effect 
of  absolute  rest  in  bed  in  these  eases  is  often  most  strHdng.  If, 
on  the  other  hand,  the  corpuscles  are  rich  in  homoglobin  (and  in 
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AD»niia  tbcT  m&y  eoDtaiu  50  per  cent,  more  Immoglobm 
tltm  aornmO  gotitle  exercise  maj  be  permitted,  because  the  oxygen* 
cimtn  IkftTd  tbcir  fuU  futictioiial  cap:icitj»  and  the  nutrition  of  the 
litffMi  does  not  suffer ;  if  some  of  the  oxygen  is  used  in  exercise,  the 
ispply  ta  the  tissuoa  is  not  impaired  as  it  is  when  every  ciirpuscle 
ecKat^DS  far  less  than  the  normal  amouut  of  hsemoglobin. 

In  the  cerebral  anaemia  of  syncope^  the  recnmbent  posture*  stimn* 
IlDtl  to  iiie  skio,  cold  water,  faradisation,  sinapisms,  and  ammonia 
0tbtittial  mucous  membrane,  assist  the  recovery  of  cardiac  action 
md  IIm  return  of  consciousness.  In  all  cases,  carefully  reg^ulatc^d  food 
od iiiffiulanta  are  needed ;  beef  tea  should  be  given  in  small  quanti- 
ties  it  frequent  interralB, 

Tht  group  of  symptoms  called  *' hTdrocepbaloid  **  r*^quires  similar 
timtinent*  Its  diagnosis  is  of  the  first  importance,  because  a  routine 
tmtment  for  meningitis  would  kill  tbe  patient.  Warmth  to  the 
wuhob  of  the  body  and  head  is  of  importance.  Attempts  pre* 
nitorely  to  rouse  tbe  child  to  consciousness  are  unadvisable^  but 
vheo  a  distinct  improrement  has  occurred  in  the  general  state,  and 
if^ieciiilly  in  the  pulse,  some  mental  activity  probably  favours  the 
ifttim  of  a  normal  state  of  the  cerebral  circulation* 

Ifllbe  more  pronounced  mental  symptoms  that  result  from  anssmia, 
fpiilei  areof  serrice  in  adults,  either  opium  by  the  mouth  or  morphia 
vler  tbe  ekin.  In  states  of  depression  the  dose  ehoiild  be  email 
jtA  frequent,  ^   gr,  of   morphia  three  or  four  times  a  day.     In 

^itement  a  larger  dose  (^  gr.)  may  be  given  for  its  soporific  effect^ 
litnali  doses  should  be  avoided.  Small  doses  of  nitro-glycenue 
'  ibo  be  given  in  the  method  recommended  for  migraine,  when 
«sielail  symptoms  are  very  marked* 


HTPEK.EHIA  OP  THE   BfeAIM. 


[  Of  all  regions  of  cerebral  pathology,  that  of  congestion  of  the  brain 
I  the  most  obscure.  We  have  very  little  pn?cise  knowledge 
:  it.  and,  as  is  often  the  case,  thearj  has  flourished  in  propor* 
I  to  the  deficiency  of  fact.  It  was  long  thought  that  tbe  state  of 
I  of  tbe  brain  after  death  corresponds  with  their  condition 
life,  and  posU mortem  distension  was  accepted  as  proof  that 
'  pxeeeding  cerebral  symptoms  were  due  to  congestion.  Henoet  iui 
ive  symptomatology  was  elaborated  and  built  up  on  an  erro- 
foundation,  and  it  has  to  some  extent  survived  its  evidence. 
^iactwas  unobserved  or  ignored  that  a  similar  condition  of  tbe 
\  equallj  common  when  there  are  no  cerebral  symptoms  during 
e,  and  depends  chiefly  on  the  mode  of  death.  Moreover,  congestion 
[organs  seems  to  afford  so  satisfactory  an  explanation  of  derangement 
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of  tlieir  fanctionSf  tli&t  the  temptation  to  assign  tbe  oondltion  U 
the  cause  of  fljinptoms  bas  often  been  irresistible.  Eren  atatiitici 
have  been  amassed,  tbe  value  of  wbich  maj  bo  estimated  from  ib 
fact  that  in  one  modem  text- book  the  history  of  cerebral  congestioi 
haa  been  maoifeBtlj  written  from  caseu  of  pure  hjpo€hondria«ia.  Qi 
the  other  hand,  partly  by  a  reaction  from  thifl,  some  hare  douhtad 
even  tbe  posaibilitj  of  tbe  conditioD,  The  truth  lies  between  tbe  two 
extremeBp  but  its  precise  position  is  Btill  undetermitied,  and  there  ii 
room  for  wide  difference  of  opiuion.  even  among  those  who  strivB  to 
keep  their  minds  nnbiasaed.  It  is  certain,  however,  that  the  cases  1% 
which  symptoms  of  deviate  character  and  considerable  degree  cau  be 
reasotiably  ascribed  to  this  cause  are  far  from  frequent* 

The  essential  pathological  condition  of  hjpereeuna  of  the  brain  it  ' 
an  increase  in  the  amount  of  blood  within  its  capillaries*     This  maj 
occur  because  there  is  too  much  blood  in  tbe  arteries  or  too  mach  in 
the  voitiB  ;  in  the  former  case  too  mnc'h  bluod  enters  tbe  capillaries^  in 
the  latter  too  little  leaves  tht^m  ;  in  either  case  tbe j  are  over- distended. 
The  two  conditions  diflfer  in  tbeir  causes,  nature,  and  effected  the  one  j 
is  active,  the  other  passive  congestion.     In  the  one  case,  the  supply  of  fl 
arterial  blood  to  the  capillaries  is  excessive  j  in  the  otber,  it  is  de^eiexit     ' 
because  tbe  circulation  in  them  is  hindered.     Hence,   the  state  of 
passive  congestion,  in  which  the  braiu  is  under- supplied  with  arterial 
blood,  approacbes  that  of  antemia ;  in  both  aueemia  and  passive  con* 
geation  there  is  auoxsemla,  but  in  passive  congestion  the  capillariea 
contain  blood  that  possesses  an  undue  amount  of  carbonic  acid  and 
other  products  of  metabolism — an  importunt  difference  from  pui>i 
ausemia. 

It  was  at  one  time  thought  that  the  blood  in  tbe  brain  could  not 
▼ary  in  amount  because  the  cranio- vertebral  cavity  is  a  closed  space, 
and  this  opinion  is  still  occasionally  put  forward,^  But  the  mobility 
of  the  eerebro-ijpinal  fluid  (which  occupies  not  only  the  intermem- 
branous  space  and  the  ventricles,  but  also  tbe  iymphatic  spaces  around 
the  vessels)  permits  the  vascular  distejjsion  to  vary.  If  the  cavity 
were  hermetically  closed,  the  variation  could  be  only  relative,  not 
absolute.  But  tbe  numerous  foramina  of  tbe  cranium  and  vertebral 
canal  are  occupied  by  less  resi&tent  structures^  wbich  no  doubt  mmy 
yield  in  some  degree.  Moreover,  the  large  surface  veios  of  the  spiual 
cord,  and  still  more  the  enormous  pleius  outside  the  spinal  dara 
mater,  doubtless  constitute  an  important  means  of  adaptation.  The 
less  blood  these  contain,  the  more  cere bro- spinal  fluid  can  be  ta  the 
spmal  canal,  uud  tbe  more  blood  can  be  in  the  cerebral  vessels,  Porther, 
the  processes  of  secretion  and  absorption  of  tbe  cerebro-spinal  fluid* 
always  in  constant  operation,  must  be  influenced  by  the  degrwe  of 
pressure,  and  may  quickly  vary  with  it.  All  bough  the  conditiooe 
during  life  and  after  death  are  widely  different^  yet  we  may  reason* 
ably  regard  the  enormous  variations  in  the  total  amount  of  blood 
•  Sco  Moxon'i  Lccturce,  *  Lancet,*  l,  1881. 
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r*}  m  the  crmnio-Tertebral  canal  after  deatli  in  differeDt  cases*  and 

an«  in  ita  distribation  in  the  nerre-centres,  as  evidence  that 

le  Tariations  inaj  iMJCur  during  ]if e.   Some  are  pb jaialogical ; 

Id,  before  the  foiitaiic41e9  are  closed,  and  in  the  adult,  when 

.e  of  the  akuU  is  removed  hj  injiirv^  it  ia  seeu  that  the  brain 

aU«  sTuchrououbly  with  the  heart,  and  that  its  diateuaion  alao 

.^^ai  with  tbe  reapiratorj  moTementa  of  the  thorax. 

noLOOT.— The  causea  that  produce  actiye  and  passire  congestion 
.  videly  difTerent,  and  require  separate  consideration.  Some  acton 
-L  iirmiii  alone,  others  on  many  Tiscera  or  even  on  the  whole  vascular 
iTii«m ;  some  are  transient,  others  are  permanent, 

Congeilum* — (1)  Oper-aciion  of  the  heart,  without  corresponding 
•a  of  the  arteries,  ia  one  importaut  cause.     Whatever  in* 
'    'CM  the  force  of  the  heart,  and  at  the  same  time  interposes  no 
-  Mcle  to  the  flow  of  blood  into  the  capillaij  system,  ia  a  cause  of 
^Aiid  distension  of  the  cerebral  vessels.     Excited  action  is  more  f re- 
ive than  hypertrophy,  because  the  common  cause  of 
^    ^    i!i  an  obstruction  between  tbe  heart  and  the  capillaneB. 
It  may    occur,   however,   from    the    hypertrophy   that    ia   due    to 
lortie  regrirgitation,  when  obstruction  ia  slight  or  absent;  in  tbia 
^    eosdition  brain  power  ia  often  distinctly  above  the  average*     (2)  A 
kriaddeQ  contraction  of  the  arterioles  elsewhere — as,  for  instance,  in  the 
ViHtB,  from  exposure  to  cold  or  during  a  rigor^ — may  cause  transient 
fTOr*fillingof  tbe  cerebral  Teasels  togetber  with  those  of  other  viscera. 
(S)  Dilatation   of  the  arteriole?,  and  consequently  an  increase  of 
lh9  blood-supply,  may  be  produced  by  certain  toxic  agents,  especially 
bj  mtrite  of  amyl,  nitro-glycerine,  and  alcohol.     The  throbbing  and 
livadache  produced  by  mtrite  of   amyl  seems  in  itself  to  prove  the 
potifl»ilitj  of  active  oongestion  of  tbe  brain.     Moi-phia  causea  iin»t 
afBtHtflion  and  then  dilatation.     Some  of  the^e  agents  also  quicken 
die  Mtion  of  the  heart,  and  may  thus  further  intTease  the  blood- 
mpipljm     Emotion  may  have  the  same  influence,  although  tbe  evidence 
ol  thim  is  inconclusive.*    In  some  diseases  a  similar  mechanism  gives 
nae  to  ooiigestion.     In  exophtbalmic  goitre,  for  in$tance»  vascular 
ffiatAtion  is  tLSsociated  witLi  eardiac  over-aetiou.     In  otber  peculiar 
rtaiaa  of  the  nervous  system,  especially  in  young  neurotic  persona, 
diigiilar  conditions  occur,  sometimes  periodically,  in  wbich  tbere  are 
of  Taao- motor  paralysis  of  tbe  cerebral  vessels,  without  other 
tb&Q  the  |)eculiar  neuri>{>atbic  dispusition,  and  tbe  tendency  to 
■Qch  disturbance  is  sometimes  distinctly  inherited.     (4)  Active  con* 
|e«ti<m  oecura  also  as  the  first  stage  of  inflammation,  and  similar  acute 
^m|^t0lli8  are  occasionally  met  with,  especially  in  children,  which  may 
death.    Traces  of  congestion  are  founds  but  no  evidence  of 


^  napslBfttion  ol  the  brain,  ob«erved  In  persons  who  Have  lost  a  pi«ce  of  tbs 
vmnU  bontk  ia  i^itl  to  be  Increased  by  both  Ititellectuftt  work  &nd  emotion  (Mo«MV 
«  Bttk  Um±,  dei  Linoci,*  Roluk,  18SC»). 
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actu&l  iDflammatioD.  The  immediate  canac  of  the  cooditioil  is  often 
obscure;  exceesiv©  brain -work,  or  exposure  to  cold,  has  been  auppoied 
to  produce  it  in  some  cases.  There  ia  do  juatification,  howeTer^  for 
referriug  all  euddeu  cerebral  symptomB  in  children  to  congestion.  Con- 
Tulaiona,  for  instance,  were  ouce  thought  to  be  always  dne  to  this  cause, 
but  there  is  reason  to  believe  that  they  are  very  rarely  produced  by  it. 
(5)  IiLBoIatioti  is  probably  a  cause  of  active  cougestion,  which  may  or 
may  not  go  on  to  inflammation-  The  modem  theory,  which  regards 
the  Bo-callK*d  sun- stroke  as  really  heat-stroke,  the  result  of  the  CTsr* 
heating  of  the  body  and  not  of  the  action  of  the  sun  on  tJie  bead,  is 
probably  too  sweeping.  The  delinum  of  acute  febrile  diseases  was 
formerly  attributed  to  congestion  of  the  Lrain^  but  it  is  more  probii 
that  the  cerebral  disturbance  is  the  result  of  the  action  of  the  to: 
blood-state  on  the  cells  of  the  brain,  and  that  any  congestion  is  of 
secondary  origin*  (6)  Active  congestion  is  supposed  to  be  a  cause  of 
transient  general  cerebral  symptoms  in  adults,  especially  after  middle 
life  and  in  the  male  sex.  It  is  believed  to  be  frequent  in  those  of  a 
certain  build,  stout  men  with  thick  necks  and  florid  faces,  and  to  be 
favoured  by  alcoholic  excess,  and  by  the  condition  termed  '*  plethora," 
which,  perhaps,  consists  in  an  increase  in  the  total  quantity  of  blood 
in  the  s^slem.  The  symptoms  come  on  suddenly,  and  pass  away  in  a 
manner  that  renders  it  difficult  to  ascribe  tbeiu  to  an  organic  lesion,  aud 
in  rare  cases  the  absence  of  such  lesion  has  beeu  demonstrated.  Thej 
are  said  sometimes  to  follow  the  suppression  of  an  bitbitual  dischargCt 
e8|)ecia11y  hsemorrhagiCp  as  that  from  piles,  or  the  cat&menia  in 
women. 

Partial  active  congestion  cccnra  in  connection  with  tumours  and 
other  organic  lesions  of  the  braiu,  and  also  wheti  au  artery  is  oh- 
structed,  and  the  adjacent  branches  of  tbe  main  Teasel  receive  too 
much  blood.  It  is  possible  that  pai  tial  congestion  occurs  as  a  primary 
condition,  especially  in  certain  parts  of  the  brain,  in  which  limited 
ixkflammatiou  is  occasionally  met  with ;  but  such  inflammation  (as  of 
the  grey  matter  of  the  ocular  nerves,  p.  19S)  is  rare,  and  congestion 
must  be  still  more  rare.  Acute  congestion  of  the  medulla  oblon* 
gata  has  been  su|.»posed  to  be  au  occasional  cause  of  sudden  deiith  in 
young  children,  but  if  this  agency  in  really  at  work  in  these  cases  its 
origin  is  altogether  unknown, 

Fasiive  con^edion  is  always  produced  mechanically  by  some  obstruc- 
tion to  the  return  of  blood,  it  occurs  in  heart  disease  which  causes 
over-flUing  of  the  venous  system,  although  the  head  suiters  less  than 
parts  that  are  below  the  level  of  the  heart  It  is  produced  also  by 
pressure  on  the  superior  vena  cava,  or  on  the  innominate  veins*  or  on 
the  veins  of  the  neck,  by  tumours,  &o.  The  obstmction  to  the  flow  of 
blood  through  the  lunga  occasioned  by  the  act  of  coughing,  playing  wind 
instruments,  and  by  other  severe  muscular  efforts  with  closed  glottis, 
is  a  frequent  cause.  Slight  congestion  is  often  produced  by  wearing 
tight  collars,  and  is  shown  by  hcitdache  which  ceases  when  thepressox^ 
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ii  rtUtved.  In  death  hj  suffocation  such  congestion  occurs  is  rerj 
totoose  degree.  The  borisontal  posture  probablj  suffices  to  produce 
worn  degree  of  congestion »  the  venous  blood  losing  the  aid  that 
i^mTitalion  giyes  to  its  retura,  and  recumbency  may  intensify  t!ie  m- 
fluaooe  of  other  causes.  Partial  passive  congestion  also  results  from 
jmmuPd  CO,  or  thrombosis  in,  one  of  the  cerebral  veins  or  slausea. 

PasmozoqicaIm  AiTATOMT. — In  the  strict  sense  of  the  word,  there  is 
•dueely  any  patbological  anatomy  of  congestion  of  the  bnun.  Simple 
ietiTe  oongestiou  disappears  after  death  in  every  ot gan.  No  trace  can 
bteeen,  for  instance,  of  the  congested  areola  around  a  pusttile  in  the 
ikio*  Only  the  vascular  difitensioQ  of  actual  inflammation  persists, 
liMe&ed  in  degree.  The  lesson  of  general  pathology  is,  therefore,  that 
vfaenerer  we  find  after  death  diHtensiooof  tlie  minute  vessels,  without 
ciiforgetnent  of  the  veins,  the  condition  must  be  regarded  as  one  of 
consieucing  inflammation,  and  not  of  mere  congestioo.  Nor  is  the 
€ue  oiberwise  with  passive  congestion.  Intense  passive  congestion 
oedtFi  daring  death  from  suffocation,  and  ^et  the  brain  may  be  found 
m^Okie  after  death  (Ackermann,  Jolly).  But  intense  venous  disten- 
•ton  ooeiire  after  death  in  thoBe  parts  towards  which  gravitation 
drava  the  blood,  and  hence  in  the  posterior  half  of  the  Lead»  when 
tbit  is  not  nused  after  death.  T^e  influence  of  gravitation  may 
keep  the  blood  in  the  vessels  of  congested  parts,  but  it  is  never 
possible  to  distinguish  the  in^ncnce  of  the  ante-mortem  distension  io 
tlie  i^resenoe  of  the  more  powerful  post-mortem  eflfect.  If  mechanical 
Mmgestion  has  occurred,  not  merely  during  the  act  of  death,  but  for 
many  hours  or  days  previously,  and  gravitation  keeps  up  the  engorge- 
t  after  deatb,  the  distension  o£  the  veins  and  capillaries  is  very 
itenee;  the  colour  of  the  grey  substance  is  dark  from  the  more 
d&nt  capillaries  in  it,  und  even  the  arteries  may  contain  a  good 
of  blood.  But  if  the  body  is  so  placed  after  death  tbat  the  blood 
gravitate  from  the  bead  into  the  relaxed  vessels  elsewhere»  no 
>unt  of  simple  mechanical  congestion  during  life  can  be  traced 
live  hours  after  death.  It  is  said,  when  long  continued*  to  render 
the  veins  unduly  tortuous,  hut  it  is  doubtful  whether  syflScient  allow* 
ance  has  been  made  for  the  degree  of  tortuosity  that  may  be  present 
under  normal  conditions,  and  for  the  influence  of  senile  changes  iu 
the  wall  of  tbe  vessels.  A  slight  degree  of  effusion  into  the  ventricles 
probably  results  from  passive  congestion,  but  it  is  doubtful  whether 
Ihii  ii  eTer  sufficient  to  cause  flattening  of  the  convolotions,  and  still 
mofe  doubtful  is  the  occurrence  of  such  swelling  of  the  whole  brain  as 
io  cftose  such  flattening,  or  of  any  general  **  hyperirof^hy  "  or  atrophy 
whioh  have  been  said  to  occur.  It  is  probable,  however,  that  the 
•paces  around  the  vessels,  which  arise  by  a  dilattitign  of  the  peri- 
vsacular  sheathti,  are  increased  by  mechanical  congestion^  although 
here  again,  apart  from  congesiion,  the  variations  met  with  are  so 
mud  the  size  of  these  spaces  is  often  so  considerable,  that  the 
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in Ou en 06  of  congestioD  upon  tkem  cannot  b^  regarded  M  pfOTed* 
Eree  in  joang  persona  tbelr  size  is  sometimes  remarkable. 

Micro  SCO  pica  I  examination  sliows  tbe  capillaries  to  be  undiilj  laige 
in  pasaiye  congestion,  and  it  is  probable  tbat  sjstatDiitic  measurement 
would  show  that,  after  ibis  state  has  been  long  contintied,  tbelr 
are  rage  size  becomes  larger  tban  in  simple  post-mortem  engorge- 
ment, Buigings  of  tbe  capillaries  have  been  occasi'onallj  leta. 
After  aspbyxial  modes  of  death  it  la  common  to  find  tbat  mi  ante 
vessels  here  and  there  bave  given  way,  so  tbat  the  lymphatic  sbeaik 
is  illed  with  blood.  Blood -pigment  in  tbe  sheaths  has  been  foun^ 
ta  cases  of  slighteF  long- continued  congestion  (Bantian).  Lattlfi 
minute  microscopio  biemorrbagea  into  tbe  cerebral  substance  maj 
fonnd^  almost  constantly,  in  these  eases. 

Wbile  tbe  pathological  anatomy  of  congestion  is  tbu9  to  a  considef^^ 
itble  extent  negative,  it  is  important  to  remember  tbe  fact  tbat  thii 
affords  no  reason  for  doubting  the  occnrrenee  of  the  conditiojL  ^ 


4 
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Symptoms. — Th^  introductory  remarks  show  how  great  is  the  diffi- 
culty of  determining  the  symptoms  of  cerebral  congestion,  and  how 
much  caution  is  desirable  in  acoeptn^g  the  statements  that  bave  been 
made,  founded  for  the  most  part  on  an  elaborate  symptomatology 
that  was  form  a  1  at  ed  by  And  laK    , 

Fasiim  Cmigestion. — The  symptoms  produced  by  passive  congestion 
are  much  more  marked  wbeQ  this  is  occasional,  than  when  it  is  con* 
stant,  uniform,  and  gradually  produced.  This  is  only  one  inBtanoe  of 
the  remarkable  tolerance  of  the  brain  to  pressure  if  slowly  developed. 
A  slight  degree  of  mechanical  congestion  causes  dull  headache,  chiefly 
froBtali  sometimes  throlibing,  and  sometimes  accompanied  by  vague 
discomfoiii,  described  by  some  patients  as  a  '*  confused  feeling,"  by 
others  as  a  ^'  sense  of  fulness/'  This  congestive  headache  is  often 
produced  by  coughing.  I  have  known  a  patient  suffering  from 
phthisis  to  seek  relief,  not  on  account  of  the  cough,  but  on  account  of 
headache  which  was  solely  due  to  the  cough.  When  inteuse,  it  may 
cause  Easbeij  of  light  in  the  eyes,  or  noises  in  the  ears.  Blighifl 
general  convulsion  may  even  result,  usually  consistiug  only  of  donie™ 
spasm,  with  or  without  loss  of  consciousness.  An  elderly  man,  with 
chronic  broucbititi  and  emphysema,  had  severe  paroxysms  of  cougbitig, 
and  at  the  hfigbt  of  each,  when  hia  face  was  dusky,  there  was  a  brr 
general  clonic  spasm,  without  loss  of  consciousness.  Occasionally  the 
convulsion  is  oiore  distinctl?  epileptoid  in  ita  character,  or  there  may 
be  loss  of  consciousne&s  without  convulsion.  Persistent  mechanical 
congestion  may  cause  also  somuolence,  mental  duloess,  disturbed 
sleep,  or  even  nocturnal  delirium.  Vague  giddiness  is  often  com- 
plained of,  but  there  is  seldom  distinct  vertigo.  Tingling  in  the 
limbs  and  general  muscular  inactivity  have  been  ascribed  to  thtfl 
cause,  but  it  is  doubtful  whtthtT  unilateral  symptoms  ever  occur. 

With  these  symptoms  arf^  commonly  associated  tbe  signs  of  general 
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eepbarte  HjpenBmift,  m  targid  face,  and  congested  conjunctiva,  often 
liib  Titctd  teoFetion.  Thej  are  increased  by  constipation,  by  stoop- 
ing, by  the  recumbent  posture  with  tbe  bead  low»  by  tight  clotbea 
ibont  tbe  neck,  by  flexion  of  the  neck,  and  by  all  muscular  effort. 

AcHve  Congestion, — The  symptoms  of  active  congestion  are  much 
iDore  Tariable  and  much  less  certain.  Simple  excitement  of  the 
beitrt'i  action,  such  as  results  fri^m  emotion,  or  from  nitrite  of  amy], 
fin  oanse  throbbing  and  pain  in  the  head,  but  in  pi^rsi stent  over- 
ictioa  of  the  hearty  as  in  exophthalmic  goitre  or  aortic  regurgitation 
with  hypertrophy,  cerebral  symptoms  are  slight  or  abseut,  perhaps 
beabuse  the  derangement  is  gradijally  induced* 

The  cases  in  which  definite  and  considerable  disturbance  can  be 
fefeired,  with  most  probability,  to  actiye  congestiou,  are  those  io 
iliidr  there  are  recurring  paroxysms  of  headache,  delirium,  and  some- 
tioM  lever,  preceded  by  ihrobbins;  of  tbe  vessels,  and  sometimes  by 
irideniug  of  the  face — symptoms  of  transient  character  and  uniforoi 
itennence.  Thus,  in  a  case  related  by  Notbnagel,*a  man  aged  fiily- 
tttdi  had  suffered  from  such  attacks  at  intervals  of  a  few  weeks  or 
■Miths  since  the  age  of  fourteen.  At  first  there  was  only  a  sense  of 
MfUM,  heat,  and  pain  in  the  head,  always  relieved  by  bleeding  at  the 
BOMi  Afterwards  each  attack  began  with  beating  of  the  heart,  beat 
of  bead,  spots  before  the  eyes,  and  noises  in  the  ears  ;  these  symptoms 
were  followed  by  mental  excitement  and  irritability^  screams  and 
tetrs.  bat  no  actual  delusions.  This  coudition  would  last  a  few  hours 
or  a  few  days,  but  was  always  at  onoe  cut  short  by  venefleciion.  In 
the  intervals  he  was  perfectly  well. 

Brief  attacks  of  headache  with  delirium  may  be  attended  with  fever 

lod  special  heat  of  head,  and  have  been  regarded  as  a  febnle  form  of 

ftfebral  congestion.     Whatever  difficulty  there  may  be  in  aceepting 

titis  explanation  of  such  cases,  it  is  at  present  very  difficult  to  find  any 

other,  especially  when  tbe  attacks  are  brief  and  recur.     Well-marked 

iostaaees  are  occasionally  seen  in  children.     Thus  a  clever,  precocious 

1  of  six  had  been  liable,  since  tbe  age  of  two,  to  attacks  of  the  fol* 

^wing    character,   recurring  at   intervals  of   three  to  nine  months. 

Bn^  was  severe  left-sided  headache,  prostration,  and  ekvation  of 

aperature,  rt-achiog  sometimes  103^,  great  heat  of  head,  occasionally 

Jiriuxa,  and  often   nausea,  but  no   vomiting.     Each   attack   com- 

"neiDced  suddenly  and  lasted  a  few  hours  ;  tben  the  child  went  to  sleep 

iod  woke  up  perfectly  well.     There  is  some  reason  to  think  that  such 

Attacks  in  ebildho(»d  may  pass  into  n  on -febrile  migraine  at  a  later 

period*     Whether  they  are  to  l»e  ascribed  to  a  primary  vaso* motor 

diaturbance  or  to  a  *'  nerve  storm/*  the  opinion  tbat  an  active  cerebral 

oongestion  takes  at  least  a  secondary  p^irt  in  the  morbid  process  may 

fsasonablj  be  maitttained  and  cannot  be  disproved.    In  some  cases  of 

augraine  there  is  evidence  of  active  hyperemia  of  the  head  and  face 

dunng  part  of  the  attack,  but  it  is  probable  that  this  is  of  secondary 

*  *  Zi«iitg«eQ'«  Cyclopaediti,'  Bd,  xl,  1,  2  AuH.,  p.  4!;^. 
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origiD,  sinoe  tlie  attacks  ia  which  it  is  most  marked  begin  with  pallof 
oulj.     The  brief  attacks  of  conia«  pjrreiia»  beat  of  head,  and  other 
cere1>ral  sjmptoms,  which  occur  daring  the  course  of  general  paraljeii 
of  the  insane,  are  common Ij  regarded  as  of  congesti?6  natui^,  beoaus 
they  pass  away  completely. 

Acute  symptoms  of  brain  digtorbance  in  children,  resembling  thoo 
of  meningitis — head&ehe,  delirium^  or  somtioLence.,  vomiting,  atrabis 
mus,  inequality  of  pnpiT,  various  contractions  and  paralysea,  and 
prominent  fontauelle— are  sometimes  rapidly  fatal  without  any  po«fc»l 
mortem  evidence  of  active  iuflammation.    As  already  stated,  if  com 
gestion  of  the  brain  is  the  cause*  it  U  probably  that  which  constitutet] 
the  first  stage  of  meningitis. 

The  most  common  serere  attacks  that  are  ascribed  to  cerebral  god«| 
gestion  are  those  which  occur  in  the  second  half  of  life,  and  an 
attended  with  sadden  loss  of  consciousness  (the  so-called '*  conge stivt* 
apoplexy  *'),  and  sometimes  by  transient  hemiplegia,  passing  away  in 
the  course  of  a  few  days.  The  congestive  nature  of  many  of  theaa 
cases  is  more  than  doubtful,  and  few  physicians  would  now  car«  ti] 
insist  on  the  laboured  description  and  classification  of  the  sympitoma] 
which  were  current  twenty  years  ago.  We  know  that  an  actual  lesion  j 
may  occur  in  many  parts  of  the  brain,  a  small  heamorrhage,  or  a  spol  j 
of  softening,  and  may  cause  only  general  cerebral  symptoms,  or  local] 
symptoms  of  indirect  origin  and  very  brief  duration.  We  know,  toQ|I 
that  vascular  obstruction  may  occur  and  cause  no  lasting  symptom%] 
because  there  may  be  aufiicient  anastomoses  to  permit  of  an  adequate i 
collateral  circalation.  It  is  in  these  cases  that  the  facility  and  reassuib  I 
iug  character  of  the  diagnosia  of  *' congestion  of  the  brain*'  often | 
tempts  the  physician  to  an  opinion  wbii^h  is,  if  not  erroneous,  at  leaslj 
unwarranted.  But  when  the  attack  is  brief,  passes  away  oompletelyp] 
is  attended  wit  h  the  signs  of  what  is  termed  "  plethora,"  and,  especially | 
when  it  recurs  more  than  once,  still  without  enduring  symptoms,  thf] 
diagnosis  of  cerebral  congLStion  is  at  least  permissible,  and  itiscedaia] 
that,  in  many  cases  of  the  kind,  no  lesion  has  been  found  after  deatlll 
to  account  for  the  symptoms.  It  is  commonly  held,  and  must  \m\ 
admitted  as  possible,  that  cerebri  congestion  may  cause  these  6yni<»| 
ptoms,  even  whan  there  are  no  signs  of  plethora  or  of  hypero^mia  otj 
the  external  vessels  of  the  head,  and  no  pallor  of  the  face,  but  stiUl 
greater  caution  should  be  exercised  in  making  the  diagnosis  in  suchf 
a  stiite.  As  an  instance  of  the  condition  in  which  the  diagnosiaj 
seemed  justifiable,  I  may  mention  the  case  of  a  stout,  full-blooded] 
man,  about  fitty-five,  with  a  large  strongly  acting  heart  and  somtJ 
arterial  degeneration,  who,  during  the  preceding  year,  had  had  several  J 
attacks  of  left-^ided  weakness,  each  lasting  only  a  few  hours;  the  firs|| 
was  attended  with  loss  of  consciousness.  The  day  before  I  saw  hiiftJ 
he  complained  of  lingling  in  both  hands,  and  a  few  hours  latefj 
vomited,  went  to  bed,  and  passed  a  stool  into  tbe  bed ;  then  he  go 
up  and  got  into  bed  again.     His  temperature  was  found  to  be  102^jj 
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kdl<l  #h&t  ha  waa  to1d»aud  answeroii  qaestions,  but  with  impetfeci 
tfticulAtiofu  Buriti:^  the  next  twentjr-foar  boura  be  did  not  speak, 
but  WM  reotlesv,  tossing  about  in  beJ,  sweating  profusely,  with  a  Ml 
of  t^DDpermtore  to  100  5^«  Hia  pulse  was  80,  fulJi  but  not  bard,  face 
ilaihed,  pupils  ratber  small.  He  Trnderstood  imperfectlj  what  was 
Hid  to  him.  Tbero  waa  no  evidenoe  of  loss  of  power  or  senBation. 
Ilii  iT^CDptoina  all  passed  away  in  tbe  course  of  a  few  days  without 
tint  fligbteat  indication  of  a  local  cerebral  lest  on «  In  connection 
ritb  tbe  abacnca  of  signa  of  cepbalio  congestion,  we  should  remember 
ihit  tbe  vaacular  state  of  the  face  and  brain  may  not  correspond. 

Tbcre  ia  much  difficulty  iu  reconciling  hemiplcgic  symptoms  with 
the  idea  of  congestion  aa  their  cause.  In  tbe  vaso-motor  inertia  of  the 
old,  the  occurrence  of  active  congestion  of  any  part  ia  not  easy  to 
gnddfitand,  but  it  is  even  le^s  easy  to  understand  that  one  hemisphera 
odbt  bmin  alone  should  auffer.  It  is  possible,  howeror,  that  an  ex- 
phoatioii  may  be  found  in  partial  arterial  degeneratiou,  which  may 
datefmiQe  the  greater  or  lesa  disturbance  of  one  part  of  the  brain. 

A^^convulsiTe  form"  of  cerebral  congestiou  has  been  described^  in 
which  aerere  epileptiform  conYulsions  are  the  only  symptom.  But 
the  relation  of  these  to  cerebral  congestion  is  very  doubtful  Formerly, 
II  ibeady  mentioned p  almost  all  convulsions  in  young  children  were 
■leribed  to  auch  congestion*  and  the  use  of  the  hot  bath  is  due  to  a 
ivltiTalof  the  opinion ;  but  it  ia  certain  that  simple  conTuLionB  from 
thli  cauae  are,  to  say  tbe  least,  extremely  rare,  and  the  benedLial  effeit 
of  the  method  of  treatment  may  not  have  a  simple  significance. 

It  ia  doubtful  whether  any  form  of  cerebral  congestion  is  attended 
bf  t^oognisable  changes  in  the  circulation  within  the  eye,  unless  the 
whde  head  aharea  the  morbid  Btateu 


ItxaairosiB.— The  most  important  principles  of  dtagnoaia  haTe  been 

dy  incidentally  mentioned.     Tbe  chief  points,  disregard  of  which 

the  groflsest  errors  of  diagnosis,  are  two :  (I)  Persistent  focal 

onia,  auch  as  hemiplegio  weakness,  howerer  slight^  exclude  mere 

aiion«     (2)  Cephalic  aensations^  whether  Tague  or  definite  in 

Br,  are  alone  of  no  diagnostic  value.    Such  sensations  are 

iy  common  in  bypochondriacal  patients,  who  often  suffer  much 

various  feelings  of  fulness,  tightness,  heat,  burning,  and  especi* 

iliy  from  a  sensation  of  pressure  on  some  part  of  tbe  bead,  generally 

r  vertex  or  occiput.     These  sensations  are  intensiEed  by  annoyance 

by  brain  work,  and  are  vastly  increased  by  attention.     They 

^l«  purely  nervous  sensations,  pseudo*neuralgic  in  nature,  and  there 

ii  not  the  ahghtest  justification  for  attributing  them  to  congestion  of 

tbe  hnuii*    And  yet  such  patients,  if  they  consult  many  doctors,  aa 

^^ey  usually  do,  are  sure  to  be  told  by  some  that  their  symptoms  are 

^Hm  to  ooogeation  of  the  brain,  or  even  (with  a  precision  that  ia  evi* 

^^MiOe  only  of  profound  ignorance  or  of  actual  charlatanry)  to  "con- 

of  the  base  of  the  brain/*  a  condition  that  probably  never 
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ezUts  but  In  a  paiboIogicAl  imaginatioii.  The  most  importatit  diag«l 
DOfitic  indication  ia  the  increase  of  the  BjmptozQ9  hj  iufluences  that  I 
increase  the  amount  of  blood  in  the  head,  and  their  diminution  hf  j 
their  opposite  influences. 

FBOONOflis. — The  danger  to  life  in  cerebral  congestion  is  in^catedi 
onljr  ^J  the  intensity  of  the  symptoms.  When  these  are  Teiy  Mfei^J 
and  actual  coma  is  present,  there  may  be  danger,  but  in  most 
tbe  symptoms  pass  away  completely.  They  are,  however»  prone  Ul] 
recur,  and  henee  the  future  is  UDcertatn,  and  depends  chiefiy  on  the  | 
extent  to  which  the  cause  can  be  discovered  and  its  influence  prevented*  1 

Tssi^TiOENT. — In  pa»nve  eongeatian  the  only  efFectiTe  treatment  la  ] 
the  remoYal  of  the  cause  of  the  mechanical  ohstruction.     Many  causes  I 
are  tmfortnnately  for  the  most  j>art  beyond  our  control,  but  cough  j 
CBH  be  moderated;  the  heart,  if  necessary^  strengthened  by  digitalis}  j 
and  in  all  cafies  many  intensifying  influences  can  be  lessened.     Effort 
should  be  avoided ;  the  clothes  should  be  loose  about  the  neck ;  the 
patient  should  sleep  with  the  bead  well  raised  and  the  shoulders  also 
raised,  so  as  to  avoid  any  flexion  of  the  neck. 

In  active  congestion  a  similar  attention  to  posture,  ^Ct  ii  desirable^] 
so  as  to  obviate  any  hindrance  to  the  escape  of  the  blood  from  the  { 
over-fllled  capillaries.  lu  other  respects  the  treatment  must  be  varied  i 
according  to  the  individual  condition*  Its  immediate  object  is  to  ^ 
lessen  the  amount  of  l«lood  in  the  cerebral  arteries,  and  tb«^re  are 
three  modes  in  which  this  may  be  attempted :  (1)  by  lessening  the 
total  volume  of  the  blood  j  (2)  by  obtaining  the  dilatation  of  vessels  ^ 
elsewhere,  and  so  drawing  the  blood  from  the  head  ;  (3)  by  causing  ] 
tbe  dilated  cerebral  arteries  to  contract.  Some  of  the 
employed  act  in  more  than  one  way. 

The  most  direct  mode  of  lessening  the  volume  of  the  blood, 
section,  la  applicable  only  to  the  plethoric  form  of  congestion,  in  which 
the  face  is  red  and  turgid,  and  the  pulse  is  full.     The  relief  Ibat  it  j 
affords  is  immediate  and  great.    If  the  propriety  of  venesection  ii 
doubtful,  leeches  may  be  applied,  and  in  children  this  method  alone  ' 
IS  permissible.     The  leeches  should  be  applied  over  the  mastoid  pro- 
cess, because  there  is  a  couimunication  between  the  cutaneous  and 
intra-cranial  vessels  through  tbe  mastoid  veins.     Thus  we  may  follow  j 
th^  Ludication   that   is  given   by   nose-bleed ing,  whii:h  often   givei  j 
striking  relief  to  cerebral  congestion  and  has  a  more  direct  infiuencd 
on  the  cerebral  circulation  than  any  other  heemorrhage,  although  the 
induction  of  nose- bleeding  is  impracticable,  on  account  of  the  difficulty 
of  controlling  the  flow  of  blood      Section  and  subsequent  ligature  of] 
tbe  temporal  artery  has  been  recommended. 

Purgation  and  diuresis  both  act  by  diminishing  the  volume  of  the  \ 
blood,  and  the  former  at  least  acta  also  by  increasing  the  amount  of 
blood  in  the  capacious  intestinal  vessels,  while  both  alter  the  oonsti* 


mVEflMMik, 


383 


tutioQ  of  th6  blood  bj  removiiig  from  it  effete  prodticta.  Tlie  degree 
of  pQTgation  muflt  depend  on  the  strength  of  the  patient,  but  in  aU 
eatei  it  ib  important  that  the  bowels  should  be  o[»ened,  freelj  or 
geotlj.  Conatipalioa  causes  in  some  waj  cephalic  discomfort^  bead- 
:'  e,  Ac,  and  intensifies  the  sjrmptonis  of  cerebral  congestion,  A 
.^...10  purge  is  the  moat  effective,  with  or  without  a  preceding 
mercuriaL  The  saline  should  not  be  too  much  diluted,  and  thus  a 
maximum  osmotic  actioo  maj  be  obtained.  Both  the  liquid  evacua- 
iiooSf  and  the  thirst  which  fullows  the  actio  a  of  the  purgatitre,  a£Ford 
proof  of  the  remoTal  of  liquid  from  the  blood.  Diuretics  arc  also 
distinctljr  usefuL  A  full  dose  of  nitrons  ether  and  spirit  of  juniper 
maj  be  giren  everjr  three  or  four  hours.  Diaphoretics  are  of  doubtful 
vmltt«,  unless  the  aymptoms  follow  exposure  to  cold — a  questionable 
cause.  Except  pilocarpiue,  which  baa  not  jet  been  tried  in  this  affec- 
tiOD«  41  hot-air  bath  is  the  only  e^Pectual  diaphoretlCi  and  this,  hj  raising 
tti0  temperature  of  the  whole  bod/,  maj  hare  a  prejudida]  action- 
Blood  maf  be  drawn  to  the  limbs  bj  immersing  them  in  warm 
water  and  keeping  them  dependent  Eveo  in  health,  faintness  may 
be  produced  bj  the  long  immersion  of  the  feet  in  hot  water.  *•  Junod's 
boot,'*  in  which  the  air  is  partially  exhausted  around  a  limb,  w«is 
formerly  employed  with  this  object,  but  has  fallen  into  almost  entire 
disuse.  General  coostiiction  of  the  limbs  by  a  baudage^  wound 
lad  from  aboTd  downwarda,  so  as  to  compress  the  surface  veins  but 
.  ihe  deeper  arteries,  has  a  similar  effect 

The  third  object  of  treatment  is  to  obtiia  contrrtction  of  the  arteries 
tba  brain.    It  is  unfortunately  never  possible  to  ascertain  to  what 
ibii  object  is  attained,  and  we  can  only  adopt  those  measures 
seem  most  likely  to  secure  it.     One  of  these  is  the  application  of 
Did  to  the  bead.     This  should  be  continuous,  by  ice  or  an  irrigation* 
I  cap.    A  mustard  plaster  to  the  neck  is  also  probably  of  service. 
application  of  mustard  pla^iters  to  the  limbs  is  of  doubiful  value ; 
» is  possible  that^  as  some  think,  they  may  cause  a  reflex  contraction 
I  cerebral  arteries,  but  their  supposed  **  derivative  **  influeuce,  in 
ftwing  blood  to  the  surface,  must  be  infinitesimal  unless  the  appli* 
cation  is  made  over  a  very  large  area*    It  is  uncertain,  also,  how  far 
sthological  dilatation  of  the  vessels  of  one  part  can  be  influenced  by 
Ergot,  for  iustance,  probably  would  have  less  influence  on  the 
sis  that  are  in  a  morbid  state  than  on  those  elsewhere,  aud  it 
thus  increase  the  congestion.     Digitalis  may  be  beneficial, 
dec  it  causes  contraction  of  the  arterioles ;  it  is  most  important  to 
the  circulation  as  steady  and  nniform  as  possible,  and  to 
Qodue  frequency  of  the  action  of  the  heart.    Por  these  ends 
srfect  tranquillity  of  mind  and  body  should  be  secured*    Alcohol  and 
:>rphia  should  be  avoided,  and  insomnia  or  restlessness  treated  with 
umide  or  other  gentle  sedativai* 
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CEEEBEAL  HEMORRHAGE. 


HiBmorrhage  may  occur  into  tbe  eubstanee  of  the  brain,  or  feto 
c&TitieB  witbin  it,  or  into  tbe  mr-mbrauea.  The  term  •*  cerebral  bfimor- 
rhage"  is  BometimesuBed  ae  a  general  debi  gnat  ion  for  all  iDtru*craiiial 
extrayaBationa ;  eometimes  it  is  applied  only  to  bflemorrbage  into  tb§ 
aubfitanco  of  tbe  braiu  (including  tbe  cerebellum,  pons,  and  medulla), 
aad  is  distinguiabed  from  **  meningeal  btBmorrbage,'*  in  which  the 
extraTaeation  is  into  tbe  membranes* 
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Etiology. ^^Heemorrbage  is  always  due  to  the  rupture  of  a  resseL 
Tbe  rupture  may  be  tbe  rt^sult  of  injury,  or  may  occur  "  iii>ontaneoualy/* 
i.  0.  as  a  result  solely  of  internal  causes.    Tbe  vessel  tbat  bursts  it 
usuully  an  artery,  very  rarely  a  vein.     Capillaries  may  also  rupture,  _ 
but  oxdy  mictute  extravasations  result.  ■ 

Tbe  causation  of  cerebral  brnmorrbage  includes  three  subjects :  (1) 
the  immediate  patbological  conditions  tbat  lead  to  the  rupture;  (2) 
the  influeuces  tbat  bring  about  this  pathological  conditiou  ;  and  (3) 
those  tbat  actually  burst  tbe  vessel.  Tbese  may  be  dtstinguisbed  84 
the  patbological,  remote,  and  exciting  causes. 

Pathological  Catuei. — Putting  aside  traumatic  influences,  tlie  forte 
that  ruptures  an  artery  is  tbe  pressure  of  tlie  blood  within  it.  But  as 
long  as  the  walls  of  an  aiiery  are  in  a  healthy  state,  they  very  rarely 
give  way,  however  great  may  be  tbe  pressure  to  which  they  are 
exposed.  Healthy  veins  may  give  way  under  extreme  pressure,  as  in 
death  by  suffocation  ;  but  arteries  do  so  seldom,  pebaps  never.  When 
an  artery  ruptures,  it  is  because  the  wall  is  so  changed  aa  to  be 
weakened;  it  may  give  way  without  any  abnormal  degree  of  pressure, 
but  more  readily  if  the  pressure  is  increased.  Tbe  two  factors^  weak* 
ening  of  wall  and  increase  of  blood-pressure,  often  coincide,  because 
increased  pressure  leads  to  degeneration  of  tbe  wall.  Tbe  state  of 
the  wall  is  the  more  important  of  tbe  two  elifments,  and  may  4;aua# 
rupture  when  the  blood-pressure  is  normal.  * 

When  the  wall  of  an  artery  is  weakened,  it  yields  before  tbe  blood-' 
pressure  and  becomes  bulged.  Ey  the  extension  it  is  thinned,  and  thus 
is  further  weakened,  until  it  gives  way.  The  bulging  constitutes 
an  aneurism.  The  large  arteries  at  the  base  or  on  tbe  surf  ace  of 
tbe  brain  are  occasionally  thus  dilated  and  tbus  burst,  but  such 
aneurisms  also  constitute  **  tumours,"  and  are  considered  at  another 
page,  Tbe  vessels  that  give  way  in  the  common  form  of  oerebr&l 
hsBmorrbage  are  of  much  smaller  sizei  and  are  in  the  substance  of 
the  brain.  In  these  arteries,  also,  bulging  precedes  bursting,  and  the 
rupture  is  of  tbe  wall  of  a  minute  aneurism.  Sucb  **  miliaij  anen* 
risms  "  as  they  are  termed,  are  therefore  always  to  be  found  incases  cf^ 
**  spontaneous"  cerebral  bBemorrbage,  Their  constancy  was  proved  by 
Charcot  and  Bouchard,  wbo  found  them  in  each  of  seventy- seven  con- 
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FiO.  110.— Outline  of  mJliarj  atietimms  from  tlie 
bmin  in  a  ctm  of  LuemoTrUiigu  j  miigiiiiiid*  (After 
Etchborat.) 


tira  catet.    They  are  to  be  discovered  by  washing^  away  the 
ftubitance  uader  water,  and  careftiUy  pickiDg  out  the  tiny 
'■Bswd-Uke  Tesiels  that  remain.     On  these,  little  red  grains  are  seen, 
wUch  A  low  magnif  jing  power  shows  to  be  miniite  aueunams  (Fig. 
US).    Their    size    varies 
fmni  y^  to  ^  of  au  inch. 
Aj  many  aa   a  hundred 
biTd   been    foiiud    ia    a 
gle  brain.  They  are  met 
wilh    almost    exclusively 
in  the  aecond  half  of  life, 
oA,  altbougb  once  found 
m  I  patient  only  twenty 
jr&r»  old,    they    are    as 

*jire  under  forty  as  is  cere- 
lutl  bauiorrhage.    Tbeir 
frequOD^  after  forty  in* 
ereiaei  np  to  at  least  moilerate  old  age.      The  order  of  frequency 
witli  which  they  are  found  in  diff*.Tent  jiarts  of  the  brain  is,  accord- 
iflg  to  Charcot  and  Bouchard,  central  ganglia,  cortex,  pone,  cere- 
bellmn,   centrum  ovale,   middle   cerebellar   peduncle,   cms   cerebri, 
Miinlla  oblongata — an  order  which  is  not  far  from  that  of  htemor- 
riuga     In  the  aneurisms,  the  muscular  coat  of  the  vessel  has 
diaifrpeared,  the  adventitia  and  intima  are  united.    The  change  is 
i&id  to  commenoe  by  the  production  of  new  tissue  elements  in  the 
outer  coa^  (Charcot  and  Bouchard)  or  in  the  itiner  coat  (Zenker),  and 
ii  called  "  arteritis  "   (periarteritis  or  endarteritis),  but  the  evidence 
of  itl inflammatory  nature  seems  insufficient  to  justify  the  term.     No 
doabt  the  effective  element  in  the  change  is  the  loss  of  the  coi^tractile 
ebuiic  elements  in  the  coat ;  in  consequence  of  this  it  yields  more 
onone  to  the  pressure  of  the  blood,  aoiy  new  tissue  elenieuts  that 
Cofttied  being  extensible  and  inelastic 
The  common  change  in  the  large  Tessels  termed  *' atheroma  *' has 
\j  an  indirect  connection  with  heemorrhage.     Atheroma  does  not 
the  small  vesi^els  within  the  brain,  and  although  it  renders  the 
1  of  the  Tessel  inelastic,  it  also  renders  it  thicker  and  less  disten- 
than  normal.     Both  the  niiHary  aueuristiin  and  atheroma  are 
,e  changes,  and  often  co-exist,  but  each  may  be  found  without  the 
;*  atheroma  often  exists  in  high  degree  without  haemorrhage,  and 
latter  may  occur  when  the  vessels  of  the  base  are  perfectly  health j. 
il  has  suggested  that  atheroma  of  the  larger  vessels  may 
the  production  of  miliary  aneurisms  by  increiiSLng  the  force 
toddenness  of  the  puLse-wave  that  reaches  the  smaller  arteries, 
larger  vessels  no  longer  yielding  to  the  pressure. 
iary  aneurisms  are  far  more  frequent  in  the  brain  than  else- 

Cbareot  and  Bouchard  found  fttheroms  ftb«eiii  in  one  qiuirter  of  the  cuei  of 
aDeorifixiA, 
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where,  first  because  the  external  support  of  the  cerebral  arteries 
slight  in  coQsequence  of  the  wasting  of  the  brain  tissue  arouud  them; 
secondlj,  because  tbe  strain  to  which  the  vessels  are  exposed  is  greater 
than  in  other  arteries  of  the  same  size,  in  consequence  of  tJi^ir  on^ia 
directlj  from  large  trunks,  tbe  pressure  elsewhere  being  more  gradu- 
ally lessened  hj  more  grailnal  brancbmg;  lastly,  because  the  abaenoe 
of  anastomoses  in  many  parts  (as  the  central  ganglia)  deprives  tbe 
Teasels  of  any  relief  to  the  pressure,  and  tbe  pulse- wave  not  only 
distends  but  also  elongates  them,  and  renders  thein  more  tortuous 
(Mendel)*  These  conditions  will  facilitate  not  only  tbe  production 
of  aneurisms,  but  also  their  rupture, 

Jiemote  Causeg, — HeiedUary  prediaposiiion  is  sometimes  very  marked^ 
and  doubtless  coosiBts  in  a  teadeney  to  the  occurrence  of  the  Tascul&r 
change  and  of  such  dise4ise  as  tbat  of  the  kidneys,  which  lead  to  the 
artt.'riiil  changes.  The  influence  of  heredity  is  shown  not  only  by  the 
frequency  oi  tbe  occurrence  of  cerebral  baemorrbage  in  some  famUiet, 
but  by  the  entire  freedom  of  other  families  through  many  long^liTed 
generations. 

Sex — Males  suffer  more  frequently  than  females,  although  the 
difference  is  less  than  is  commonly  asserted,  Gintrac's  figures  of  681 
cases^  (excluding  meningeal  haemorrhage)  yield  a  percentage  of  male^ 
56-6,  females  43'4. 

^ye.— Cerebral  baemorrbage  is  essentially  a  disease  of  the  degenera- 
tive period  of  life  ;  at  least  four  fifths  of  the  cases  occur  after  forty 
years  of  age,  and  its  fiequeney  increases  as  life  advances.  But  it  is 
met  with  occasionally  in  earlier  Efe,  even  in  childhood  and  mfd.ncy.t 
The  most  extensive  statistics  available  on  this  point  are  those  of 
Giutrac,t  although  these,  coneisting  of  published  cases,  are  less  satis- 
fttctory  than  a  consecutive  series  would  be,  and  it  is  probable  tbat  the 
frequency  of  the  disease  in  early  life  is  over-represented.  The  first 
column  of  the  following  table  gives  Gintrac's  figures  of  the  distribu* 
tion  of  #53  eases  be  has  collected,  and  in  the  second  I  bave  reduced 
tbcse  to  a  percentage.  Tbese  two  columns  thus  show  the  relative  fre* 
quency  in  each  deciide  of  life.  But  since  the  number  of  persuns  living 
dimmisbes  in  each  successiTe  decade,  such  figures,  as  Sir  George 
Burrows  long  ago  insisted*  convey  an  erroneous  idea  of  the  liability  to 
tbe  disease.  The  third  column  of  the  table  is  therefore  computed  by 
the  help  of  Farr*8  Life  Table^  No.  3,  and  shows  the  number  of  cases 

*  'Maladies  de  rappareil  iii?Tveux>*  1869,  tome  li,  p,  480. 

f  Hajinorrliagei  into  the  subat&nce  of  the  brain,  minute  and  maudve.  liav«  occoned 
in  young  cbUdreu  during  the  pnrox  jama  of  whoopiog^congh.  An  in^tiiiicc  it  recorded 
bj  MiirfhalU  '  Glasgow  Med*  Jonrimlp*  1SS5,  p.  24.  It  u  probuble  that  the  rupture 
ia  generally  of  a  vein.  Many  casea  of  alleged  cerebral  haemorrhage  in  early  life  have 
been  caue*  of  extravasalion  into  the  suhatanco  of  a  soft  glioma— al way •  probably 
when  optic  neuritii  bai  been  foand  aoOD  alter  the  onset  of  tbe  aymptoma  of 
betnofrhage, 

t  Iroc.  cit.,  lahlo  on  p.  491,  with  the  exclntloD  of  tbe  caiee  of  primmry  meniugeid 
mud  ipinal  bnmcyrrbage. 


I 

1 


OEEEBRAL   HJCMOEEHIGE. 


887 


«f  oereUrml  luBmoirbage  in  an  tqtial  ntimber  of  individuals  in  each 
d«cide  of  life,  called  lOOQdk  It  thus  shows  the  relative  liubilUtf  in 
mfik  decade.  Of  the  real  value  of  *  we  have  no  means  of  juJging. 
la  tbt  last  column  I  ha?e  reduced  the  series  to  a  percentage,  so  that 
thfldatire  Uabilitj  to  the  disease  at  each  age  mav  be  mareconTenientlj 
eM^MUPed  with  ita  relatif^e  frequency.  Thus  it  is  seen  that  while  the 
doeiie  ti  aotnally  less  frequent  between  seventj  and  eighty  than 
betweea  lixtj  and  8e?eaty,  the  liability  to  it  ii  greater  in  the  later 
tlun  in  the  earlier  decade.  From  the  second  column  it  appears  as  if 
IIm  diJease  were  only  one  tenth  as  frequent  between  eighty  and 
omstj  as  between  fifty  and  sixty,  but  the  third  and  fourth  columns 
ibow  that  the  liability  to  it  ia  the  same  in  these  two  decadea.  It 
ttiy  perhaps  be  questioned  whether  the  number  of  cases  between 
figlity  and  ninety  are  sufficient  to  jastify  the  conclusion  to  which  they 
fdin^  that  the  liability  is  much  less  between  eighty  and  ninety  than 
ktPaea  terenty  and  eighty^  i  e.  that  in  the  very  old  cerebral  bssmor- 
ikigt  beoometf  less  prevalent.  But  I  think  it  probable  that  the 
Wloiion  is  correct,  and  that  the  condition  of  tissues  which  permits 
'- Hi  attainment  of  extreme  old  age  is  one  in  which  there  is  lesB  tendency 
to  the  occurrence  of  the  arterial  changes  that  lead  to  cerebral  hsemor- 
rbigs. 
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Kaof  euwia 

Fen?enUK«  el  otMa 

LitbiUtT,  member 
of  caset  tn   tO0(1» 
Mrftotu  UriDf  ill 

Fere«ntafe  of 
tbbLlitj  in  eub 

I— 10 

11-20 
21—30 
M— 40 
41—50 
51—60 
61—70 

71— ao 

81—90 

15 

20 

38 

71 

97 

129 

159 

112 

12 

2*8 
81 

60 
10-8 
160 
19-8 
24*4 
17*3 

18 

1-8 

8 

6 
12 
19 
81 
62 
72 
82 

•8 

18 

28 

62 

8-8 
185 
22-4 
32*4 
14 

i 

*  It  may  be  wflQ  io  explain  fortlier  the  mutiner  in  wbfob  the  fi^urci  of  the  third 
AilBiitB  are  obtained.  From  F&rr*i  Life  Table,  No,  8,  the  popolatioa  m&intaiiied  In 
nob  dsmda  by  10,000  annual  birth  §  was  irat  atoertaitrcd  (the  <Jecade8  being,  of 
maiap  reckoned  a€ei>rdmg  to  the  first  oolamn,  1— 10, 11^20,  ^e).  The  Bgurot  ia 
the  third  oolomo  for  each  decade  ire  the  numbera  that  bear  the  lame  relatioQ  to 
1000  aa  the  nnmber  of  cnaca  in  thia  decade  (drat  column]  bean  to  the  nomher  of 
p«nooi  liring  of  that  age  in  a  populntioD  in  wliicb  there  are  annnally  lOjOOO  birthi. 
Tha  vamber  1000  ia  arbitrary.  1  mighl  have  been  talc  en  Initead,  bnt  1000  innit 
bi  mwch  nearcir  the  actual  ntimber  thau  1  would  be.  The  nnccrtain  number  to  b« 
idded  to  1000  ia  repfeaented  by  #,  which  mny  be  more  or  leaa  than  1«  The  actual 
imber  (i  #'  the  real  value  of  m)  could  not  be  knoim  uukea  there  were  a  poit^iuort«m 
tttmhiation  io  everj  perion  djing  in  a  large  aud  Icuown  population.  For  the  lalca 
of  BBplicitj,  the  actual  population  at  each  decade  lias  not  been  gi?en»  but  on« 
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A  certain  plijiical  conformation  is  popularly  associated  witli  a 
liai'ilitj  to  **  apoplexj  ** — a  short  thick  neck*  high  shotilders,  florid 
faca;  hot  it  ia  doubtful  whether  tliis  condition  has  any  relation  to 
cerebral  hfiemorrhage;  most  of  the  subjects  are  thin  and  spare,  tml 
present  almost  the  reverse  of  the  characteristio  *•  apoplectic  build." 

Cerebral  hiemorrhage  is  said  to  be  more  frequent  in  temperate  tluo 
in  tropical  climates,  in  winter  than  in  summer,  and  it  is  probably  mor« 
COTumoti  in  civilised  than  in  savage  rac^s. 

Thua  the  degenerative  tendency  incidental  to  adyauced  life  is,  m 
the  majority  of  cases,  the  moat  powerful  element  in  the  production  of 
cerebral  haemorrhage.  But  this  influence  is  augmented  by  cerUiu 
morbid  states  which  increase  this  tendency.  The  most  important  of 
these  are  chronic  alcohoh'sm,  goat,  and  renal  disease,  esjieoially  the 
common  senile  form,  granvilar  disease  of  the  kidney,  Charcot  foniid 
kidney  disease  in  one  third  of  his  cases  of  cerebral  hflemorrhage,  and 
this  is  probably  about  the  true  proportion,*  Whatever  be  the  nature 
of  fibroid  disease  of  the  kidney,  whether  the  affection  is  primarily 
local  or  generali  the  minute  vessels  always  suffer;  and  they  sufier 
likewise,  although  to  a  less  extent,  in  other  forms  of  kidney  disease^ 
unquestionably  primary.  The  strain  on  the  vessels  from  the  hyper* 
trophy  of  the  heart,  whether  it  helps  to  produce  the  degeneration  or 
not,  must  increase  the  tendency  to  dilation  and  rupture,  Brigbt's 
disease  is  one  of  the  chief  causes  of  miliary  aneurisms  and  cerebral 
hflemoiThage  in  persona  between  thirty  and  forty.  I  have  elsewhere 
descriljed  and  ^gured  a  ease  of  Brigbt^s  disease  in  a  woman  aged 
thirty-six*  in  whose  retina  several  miliary  aneurisms  could  be  setfu 
with  the  ophthalmoscope,  and  who  died  a  few  days  later  with  all  the 
symptoms  of  a  sadden  cerebral  hsemorrhage.t 

Aneurisms  of  the  larger  arteries  are  frequently  due  to  the  two  othit 
ioAtanoe  mtiy  mako  tbe  pritieiplo  of  tke  table  clearer.  I»  n  popul&tioti  in  which 
there  are  10,fXK}  anntiul  btrtlis,  the  number  of  persoiis  lirin^  between  71  and  80  will 
be  (liccording'  to  tire  Life  Table)  1547,  The  nnmber  of  the  de^iths  frotn  cerebral 
bfcmorrba^'e  in  tbja  period  (of  the  cases  colJecti»d)  ii  112.  Suppo«ing  that  Dotnber 
of  di^Atht  from  tbi?!  cause  to  occur  among  1547  personi  living  at  that  period,  tha 
mixnber  of  case^  in  1000  will  be  72^  and  sr  ■■  1.  But  as  we  do  not  know  the  exact 
number  of  persona,  it  it  tenned  lOOOx.  la  any  case,  the  figures  represent  tti«  reW 
ti¥e  liability  througliout  life,  bo  far  as  the  cases  collected  by  Gititrac  are  rcpre«etita« 
the.  Tbey  are  doubtless  not  exactly  representatiTe;  as  before  stated,  the  «ar1y 
deaths  are  probably  in  undue  proportion,  because  such  criies  are  more  likelj  to  be 
puhliBhed.  But,  with  this  exception,  there  ^eems  no  reason  why  they  should  tiot 
fairly  represent  the  relation  of  the  disease  to  age^  and  tbey  have  the  advantage  ever 
R^istrars'  reports  that  ench  case  ts  unquestionably  one  of  hDemorrhage,  since  in 
every  case  collected  there  was  a  post- mortem  eiiamination. 

^  It  has  been  attempted  to  depreciate  the  inHuence  of  renal  disease  In  the  prx)- 
duction  of  cerebral  htemorrhage,  by  demonstmting  the  rarity  of  the  latter  in  a  lertes 
of  renal  cases.  But  later  adult  life  is  essential  for  the  occurrence  of  the  Tascalar 
consequences^  and  nothing  is  proTed  by  a  series  of  cag^s  taken  at  all  agem. 

f  •  Medical  Ophthalnioacopy/  pU  xii,  fig.  1  (case  42,  p.  S26,  of  the  2nd  eil.)^ 
In  albuminuric  retiDitis  capilkry  ectaacs  ure  ¥eiy  common  (ibid»,  fig.  68};  but  it  is 
Iiure  to  meet  with  aneuriaoia  on  the  visible  arteriet. 


of  disease  of  the  waU,  Bjpliilitio  disease  and  embolic 
^trttfitif  (cee  "  Intra^cranial  Aneurisms*'),  and  hemorrhage  reeulU 
from  ib«ir  rupture.  It  is  not  jet  known  whether  these  processes  also 
^ait  miliary  aneurisms.  I  have  once  seen  exteosiTe  hsemorrhage 
iato  the  brain  of  a  bojr  aged  eighty  with  inherited  Bvphllis  and 
TaiCTil&r  disease,  without  anj  risible  EDeurism,  The  hceiiiorrbage  had 
ippsrentlj  eommeuced  in  the  right  lenticular  nucleus,  or  outside  it, 
ind  bad  burst  into  the  ventricles.  The  syphilitic  disease  was  chieflj 
in  the  Tertebral  and  cerebellar  ai-teriee.  1  do  not  kntm  of  any  similar 
(iitiiL  a  subject  of  acquired  syphilis,  but  it  is  certain  that  the  small 
irtories  within  the  cerebral  substance  are  occasionally  affected  by 
Mpbilitic  changes,  and  it  is  possible  that  some  cases  of  iutra-cerebraJ 
bwnorrhage  in  early  adult  life  may  have  this  origin.  Aneurism 
teiults  Irom  embolism,  especially  when  incomplete,  and  the  plug  is 

fboma  teat  of  itiflammatiou  of  septic  cbaraL-ter.  Th^  altered  wa])« 
Hill  fxpoaed  to  the  pressure  of  the  blood,  yields  before  it.  It  may 
Atfhapt  also  be  caused  by  the  rapid  disintegration  of  the  embolus^  the 
imgineiits  of  which  are  driven  o»  into  the  tiiinute  arteries.  The  maiu 
trunk  is  scimetimes  perTious  wheu  there  is  embolic  softening  ia  its 
irm,  quickly  fataL* 
Lwtly,  in  certain  general  diseases  there  is  a  tendency  to  bleeding, 
iliich  may  cause  intra-ctrebral  liuemorrhage.  Tlius  it  may  occur  in 
pUTfiura,  scurvy,  3->eniiciou8  atiEemia,  and  ospeciaMy  iu  leucocytlMBmia, 
IB  ffbich  it  is  a  common  caune  of  death,  and  the  extravasations  are  often 
multiple.  Its  mechanism  is  probably  an  acute  degeneration  in  the 
mils  of  the  vessels.  In  leucoeytbteuiia  it  has  been  thought  to  be  due 
toobitruction  of  the  vessels  by  accumolationa  of  white  cor|>uscle8,  but 
il  ii  Dot  easy  to  see  how  this  mechanism  wunld  be  efTective.  In  these 
diffftses  we  do  not  know  whether  the  vt'ssels  rupture  directlyt  or 
wlieiber  they  £t6t  dilate  into  ^miliary  aneuriiims. 

EKiiing  Cauies, — Ttje  actual  ru]>ture  sometimes  occurs  during  some 

l^mporary  increase  in  the  blood-pressure  from  muscular  effortj  such 

straining  at  8tool»  lifting  a  heavy  weight,  during  coitus,  vomiting, 

violent  cough  (as  whooping-cough),  or  from  eicited  action  of  the 

consequent  on    emotion.      But    often    the   vessel   gives   way 

the  circulation  is  tranquil,  even  during  sleep.     The  cerebral 

Tle9  are  supposed  to  be  contracted  during  sleep,  but  it  should  be 

em  be  red  that  in  the  recumbtfut  posture  the  iirfiuence  of  gravita- 

on  the  return  of  blood  from  the  brain  ia  less  than  in  the  upright 


•  A  remv'ltablts  cast?  i«  JcacrM-eU  liy  Cliikrlewood  Turner  (*  Trans.  Putli,  Soc,,'  1892), 
ift  which  e]iU'nsive  ombolic  floftctiiiig  in  tho  eentrul  ganglia  of  one  hicIb,  from 
lljiliurf  inii  of  the  middlu  cereWiil}  wm  followed,  four  days  Ititer^  by  hiL'inorrlijige  in 
tht  mmi^  put  of  the  other  liembpbere.  The  heart  wus  tlie  »vab  of  nlccrativo  endo- 
EmboHsm  hii«  also  been  tbe  appnrent  c&n§e  of  bEDiiiorrhnge  durijQg  ootiva- 
I  from  idkrlet  fever  (Dejerlne),  and  it  bai  eYeii  ken  known  to  reauli  (in  lh« 
tie  Utftl^iuui,  buTaliiig  into  the  ventricle)  from  eehiuococcul  embolijixi  of  tho 
^trr'.nt  cifLLnd  (Dabnhardt,  *  Nenr.  Cent,/  18JJ0* 


CEREBEAL    BiEMOERHAGE. 


891 


Frimonf  vtn/rtVitlar  hs^morrhage  ib  met  with  in  rare  eases,  ooe  or 

>of  the  veBtricIes  being  filled  with  blood  without  any,  or  with 
Fiiklj  lecoiidarT,  leaions  of  their  walls.  The  blood  usually  comes  from 
(ka  TSMels  of  the  choroid  plexuses,  or  of  the  velum  iaterpositum, 
nrfj  from  a  vein  in  the  wall  of  the  ventricle.  Probably  the haemor- 
rblge  uf  due  in  most  eases  to  the  rupture  of  miliary  aneurism  a,  which 
kiti  been  found  in  the  choroid  plexus,  and  it  is  for  the  most  part 
Ttlated  to  the  same  general  conditions  as  intra-cerebral  hoemorrhEige. 
But  it  occsisionally  results  also  from  severe  mechanical  congestion,  as 
imltffmpted  hanging,  from  coavulsioni*,  or  after  a  severe  concussion, 
lOBietiTnes  at  an  interval  of  a  few  days  or  one  or  two  weeks.*  In 
nrecftses  it  proceeds  from  a  large  auenrism  that  has  perforated  the 
feBtricle,or  from  avascular  growth. or  occurs  in  hffimonhagic  diathesis, 
IS  pttrpum  or  leuoocythsemia.  Like  meningeal  haemorrhage^  it  is 
lebtiTely  more  frequent  in  early  life  than  \s  the  ordinary  form,  occur- 
riujf  even  in  childhood  and  infancy,  both  during  birth  and  in  the 
esrly  months  of  life.  Of  ninety -four  cases  collected  by  Sauiiders,t 
ocie  tenth  occurred  in  the  first  year  of  life,  and  one  fifth  were  under 
twenty,  about  a  quarter  under  thirty,  and  one  third  under  forty.  It 
ii  r&tber  more  frequent  in  males  than  in  females  at  all  ages  except 
thirtj  to  forty,  when  females  preponderate,  in  consequence  of  the 
influence  of  child-bearing,  and  the  mechanism  of  eoovulsioiis  occur- 
ring during  the  pregnant  and  puerperal  states. 

frammUie  hmmorrhage»  the  result  of  blows  and  falls  on  the  head, 
waj  occur  at  any  age,  and  is  independent  of  aiierial  degeneration.  It 
11  Dkost  common  in  the  meninges,  extra-dural  as  the  result  of  rupture 
of  imeningeal  artery  or  a  sinus,  or  subdural  or  subarachnoid  in  con- 
ittptnoe  of  rupture  of  a  vessel  of  the  pia  mater,  often  as  part  of 
mpeificial  laceration  of  the  brain.  Oecaaionallv  it  occurs  wttliin  the 
oej»bnd  substance,  and  may  then  be  multiple  ;  e.  g.  an  extravasation  in 
tliepons  may  co-exist  with  one  or  more  extravasations  into  the  hemi- 
•pheres.    Traumatic  ventricular  haemorrhage  is  rare. 


pATHOLoaiCAii  Anatomt, — In  the  majority  of  cases  there  is  only 
one  recent  heemorrhage  in  the  brain ;  occaaiooally  there  are  two  or 
©ore,  of  which  one  is  much  larger  than  the  other  and  has  given  rise 
to  the  symptoms.     In  some  constitutional  diseases  with  a  tendency  to 
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iuct  uud  fourlb  ventricle  nith  iucb  force  as  to  injure  tbft  Uoing  meuibmae  anil 
MiUx  diseaM  of  \U  veini  (iJoOinger,  1891), 

t  III  a  careful  itudy  of  thli  form,  publisbed  In  the  'American  Journal  of  Med. 
tSaenc^'  voU  Ixxui,  ItiSl,  pp.  85,  337. 
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posture,  wliile  tlie  blood  from  tbe  lower  limbs  return*  more  readUj, 
and  thuB  the  preBSure  in  the  arteries  must  be  incr*  tiaed. 

In  eKtreme  mecbanical  congestion,  Bych  as  attends  all  aspbjxial 
modes  of  death,  small  exiravasations  are  usually  produced^  apmt 
from  Tascalar  disease^  They  do  oot  comniouly  exceed  a  mostard  leeJ 
in  size,  and  Btill  more  minute  hsemorrhages  may  often  be  £ouod»  with 
the  microscope,  scattered  through  the  cerebral  eubstance,  and  m^ 
cially  numerous  in  the  j^ons  and  medulla*  Often  the  hiemorrbagt  it 
only  into  the  peAvascular  sheath,  which  becomes  distended  with  blood. 

Meningeal  Swrnorrhage. — Blood  may  be  extrayasated  (IJ  outside 
die  dura  mater,  8e|>arating  it  from  the  bone  (extra-dural  bsemor- 
'huge);  (2)  beneath  the  dura  mater,  into  what  wtis  regarded  as  tba 
lac  of  the  arachnoid  when  it  waa  thought  that  a  parietal  layer  of  the 
\rachnoid  lined  the  dura  mater  (Qubdural  hiem«srrhage)  ;  and  (3) 
beneath  the  arachnoid,  between  it  and  the  pia  mater  (subarachnoid 
hamorrhage).  The  blood  may  come  from  the  arteries  or  veins  or 
sinuses  of  the  dura  mater,  or  from  the  vessels  of  the  pia  mater.  The 
chief  causes  are  as  follows : —  (1)  Injury  that  causes  fracture  of  the 
skull  or  laceration  of  the  pia  mater.  Extensiye  haemorrhage  is 
usually  from  the  meningeal  arteries  or  sinuses.  The  blood  may  be 
outside  or  beneath  the  dura  mater,  (2)  Aneurisms  of  the  lajrger 
arteries  of  the  base  or  surface.  (3)  The  escape  of  blood  from  an 
intra- cerebral  bsemorrhage  in  the  ways  to  be  presently  described,  (4) 
Meningeal  haemorrhage  occurs,  apart  from  visible  aneurisms,  under 
the  same  conditions  (age,  chronic  kidney  disease,  &c.)  as  hacmorrha[^ 
elsewhere  in  the  brain.  It  is  also  met  with  in  some  chronic  diseases 
with  hBemorrhagic  tendency,  as  purpura,  lencocythaemia,  and  th# 
malarial  cachexia.  The  mechanism  of  ita  production  in  these  ci 
ii  not  known,  but  ia  probably  the  same  as  that  which  causes  inti 
cerebral  hemorrhage  in  the  same  conditions.  (5)  It  occurs  in  the 
form  termed  **hfiBmatoma"  already  described,  eapeciaUy  in  the 
insane ;  the  blood  probably  comes  from  a  meningeal  vein.  (6) 
During  birth  it  may  result  from  the  compression  of  the  skull,  espe- 
cially in  cases  in  which  the  head  is  born  last.  The  blood  comes  from 
the  vessels  of  the  pia  mater  or  veins  of  the  dura  mater,  or  even  from 
the  superior  longitudinal  sinus.  These  cases  are  separately  described. 
(7)  It  is  probably  sometimes  excited  by  exertion  in  a  heated  room, 
without  any  traceable  predisposing  cause* 

Subarachnoid  hsemorrhage  is  equally  frequent  in  the  two  sexes,  but 
the  subdural  form  is  three  times  as  frequent  in  males  as  in  females 
(Giritrac).  Taking  all  forms  together,  meningeal  hsemorrhage  is  far 
more  frequent  lx)th  in  youth  and  in  the  middle  period  of  life  than 
intra-ctrebral  heemoirhage.  About  one  tenth  of  the  patients  do  not 
exceed  twenty  years  of  age,  and  nearly  half  the  casea  occur  in  the 
first  forty  years  of  life,* 

•  Q'mtruc'a  colleetioa  of  165  cmiet  (of  which  onlj  twelvA  were  tmumatlc)  exhiHfca 
the  following  dittfibtitbQ : 
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Primary  mntricuUr  hsBmoiThage  is  met  with  in  rare  cases,  ODe  ar 

pon  of  the  rentrlcles  being  filled  with  blood  witliout  any,  or  with 
ofilf  l^condarr,  lesions  of  their  walls.  The  blood  us uallj  comes  from 
tb  Teasels  of  the  choroid  plexuses,  or  of  the  velum  interposilum, 
liteljr  from  a  vein  in  the  wall  of  the  ventricle,  Frobablj  the hsBinor- 
rhage  ia  due  in  most  cases  to  the  rupture  of  miliary  atienrisms,  which 
Isvt  been  found  in  the  choroid  plexus,  and  it  is  for  the  most  part 
rtbtad  to  the  same  general  conditions  as  intra-cerebral  heamorrhage. 
But  it  occiisionallj  results  also  from  severe  mechanical  congestion,  as 
in ittempted  hanging,  from  convulsions,  or  after  a  severe  concussion, 
•Ottiliines  at  an  interval  of  a  few  days  or  one  or  two  wet  ks.^  In 
lire  e^ses  it  proceeds  from  a  large  aneurism  that  has  perforated  the 
T^Dlfirle.or  from  avascular  growtb»or  occurs  in  hBeuiorrhagic  diathesis, 
II  purpura  or  leuoocythaBmia.  Like  meningeal  hcemurrhage,  it  is 
rdAliTely  more  frequent  in  early  life  than  is  the  ordinary  form,  occur- 
ring even  in  childhood  and  infancy,  both  during  birth  and  in  the 
eirly  months  of  life.  Of  ninety -four  cases  collected  by  Sauiiders,t 
oae  tenth  occurred  in  the  6rst  year  of  life,  and  one  fifth  were  under 
tvcotj,  about  a  quarter  under  thirty,  and  one  third  under  forty*  It 
b  mtfaer  more  frequent  in  males  than  in  females  at  all  ages  except 
Ihirtj  to  forty,  when  females  preponderate,  in  consequence  of  the 
iiJuenoe  of  child-beai'ing,  and  the  mechanism  of  convulsions  occur- 
nng  during  the  pregnant  and  puerperal  states* 

IVattiiialie  hsffmorrhaQBt  the  reavXi  of  blows  and  falls  on  the  head, 
■Ej  ooour  at  any  age,  and  is  independent  of  arterial  degeneration.  It 
ii  most  common  in  the  meninges,  extra*dural  as  the  result  of  rupture 
of  I  meningeal  artery  or  a  sirius»  or  subdural  or  subarachnoid  in  con- 
NqoSDce  of  rupture  of  a  vessel  of  the  pia  mater,  often  as  part  of 
npuficial  laceration  of  the  brain.  Occasionally  it  occurs  wit  bin  the 
ttnbfal  substance,  and  may  then  be  multiple  ;  a.  ^,  an  extrarasatiou  in 
^viktpOQB  may  co-exist  with  one  or  more  extravasations  into  the  hemi- 
^bbeies.    Traumatic  ventricular  beemorrhage  is  rare, 

^m  TATROhoatCAS*  Anjltomt. — In  the  majority  of  cases  there  is  only 
Hpie  recant  heemorrhage  in  the  brain ;  occasionally  there  are  two  or 
^more,  of  which  one  is  much  larger  than  the  other  and  has  given  rise 
IQ  the  symptoms.  In  some  constitutional  diseases  with  a  tendency  to 
^VjiTo^  eiJMtinm§d, 
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t  In  a  cuvfnl  itady  of  tbli  form,  published  in  Ibe  'AmeHcan  Journtl  of  Mcd» 
ScieaGQ,'  voU  Ixxzii,  1831,  pp,  85,  337. 
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bfiBmorrliBge  the  brain  may  coDtaiD  mauj  extmTasations*     In  Uu«(». 
cjthsBmia  more  than  Mtj  Bomll  hEBniorrbages  Have  be«a  found*    %a 
size  of  the  extravasation  varies  from  that  of  a  nut  to  tbikt  of  tb 
closed  fist.     It  may  even  huve  torn  up  the  greater  part  of  one  hemi- 
sphere,  may  have  distended  all  the  ventricles,  and  have  accumukieil 
at  the  base.     The  two  hemispberes  are  affected  with  equal  frequency. 
Of  the  several  parts  of  the  brain,  the  central  ganglia  are  the  mt>it 
frequent  seat  of  bBsmorrbage;  about  half  the  total  number  of  ertra- 
vasations  commence  in  the  corpus  striatum  or  its  neighbourhood. 
The  clot  often  extends  into  tbe  optic  thalamus,  but  does  not  often 
begin  in   it.     Next  in  frequency  in  haemorrhage  into  tbe  centrum 
ovale,  then   successively  tbe  cortex,  the  pons,  and  the  cerebellom. 
The  frequency  of  bs&morrbage  in  the  cerebrum  is  twenty  times  greater 
that   in   tbe  cerebellum,     Htemorrbage  into  the  medulla  oblongata 
and  cms  cerebri  is  rare,  although  the  latter  may  be  invaded  from 
above,  and  stil]  more  so  is  au  extravasatioti  into  the  corpus  caUosunu^ 

Within  the  cerebral  substance  the  blood  occupies  a  caTity  formed 
by  laceration  of  the  brain-tissue ;  rarely,  when  very  small,  by  men 
separating  the  fibres.  Tbe  blood  is  clotted,  and  reddish  black 
colour  i  fragments  of  brain -tissue  are  mingled  with  it.  The  con^ 
taining  cavity  is  often  very  irregular  in  shape  ;  its  walls  are  uneven, 
present  projecting  shreds  of  laceiuted  brain-snbstance,  and  are  blood* 
stained  and  softened— at  first  by  imbibition  of  serum,  and  later  by 
inflammation.  Small  extravasations  are  sometimes  seen  in  the 
neighbourhood  of  a  larger  clot.  The  extravasated  blood  exerts 
pressure ;  the  convolutions  are  flattened ;  the  falx  is  bulged  to  the 
opposite  side,  and  tbe  reet  of  tbe  heini^^phere  is  aniemtc.  The  e^used 
blood  may  tear  its  way  into  tbe  kteral  ventricle ;  it  then  epeedilj 
diatecds  both  lateral  ventricles  and  the  third  and  fourth  ventricles, 
and  escapes  by  tbe  openings  at  the  lower  extremity  of  the  fourth 
ventncle»  central  and  lateral,  into  tbe  subarachnoid  space.  Or  the 
blood  may  tear  its  way  to  the  surface  of  tbe  convexity,  infiltrate  the 
pia  mater,  and  pass  into  the  subarachnoid  cavity,  often  by  a  very 
small  opening.  It  has  beeo  known  to  force  its  way  out  of  the  de- 
see  riding  t-omu  of  tbe  lateral  ventricles  bj  the  transverse  fi&sure.  The 
artery  from  which  tbe  blood  has  escaped  can  oflen  not  be  detected 
unless  it  is  an  aneurism  of  some  size,  a ud  even  this  may  be  di&eull  to 
discover.  The  miliary  aneurisms  can  often  be  found,  but  not  always 
that  which  has  ruptured. 

After  a  time  tbe  extravasated  blood  undergoes  changes.  The  clot 
shrinks,  and  gradually  becomes,  first  chocolate,  then  brown,  and  ulti- 
mately a  reddish  yellow ;  and  it  then  contains  chiefly  fat-globules, 
pigment  and  other  granules,  and  haamatoidin  crystals.  The  rapidity 
with  which  it  undergoes  this  change  is  uncertain,  and  certainly  varies. 
It  is  said  tbat  tbe  distinctive  blood-colour  has  discip[>eared  as  early  a4 
the  twentieth  day ;  but  it  usually  persists  for  a  much  longer  time. 
*  ihl^  '  Vircbow'i  Arcbir/  xcyH,  329,  m  a  case  of  oen^bro-flpiaal  momngitii. 
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llMwbile  the  walla  of  the  caritf  undergo  changea.  The  iDEamnia- 
tioQ,  iQ  nre  cases  eicessire  and  purnleut,  is  usually  cotiservativo,  and 
Icttdj  to  the  forination  of  eoDnective  tissue.  A  firm  wall  is  thua 
^feloped,  the  iuQer  surface  becomes  smooth,  and  a  cyst  results ;  some^ 
tifuei  it  U  seen  in  thirty  or  forty  days,  but  usually  only  in  the  course 
of  some  months.  It  is  said  that  cc^uiieetive  tissue  may  extend  tnjvosn 
iticsfityt  *iid  that  in  rare  cases,  the  fluid  being  absorbed,  the  cyst 
filli  mi^y  unite  and  a  cicatriiE  result,  but  this  is  much  mon 
tygpasaiij  due  to  softening. 

Sranmatio  ha&oiorrhage  occum  into  and  from  a  lacerated  portion  of 
bnnitand  is  most  frequent  on  the  surface,  especiiilly  on  the  conveiity 
af  etch  couTolution.  It  is  most  frequent  in  regions  much  exposed  to 
Bijuiy,  direct  or  by  ''coutre-coup,"  as  tbe  convexity,  or  the  temporo- 
i|to)oid&l  lobe*  on  the  under  surfuce  of  tlie  frontal  lobe.  Traumatic 
r  Trutricular  hiemorrbage  is  said  to  result  occasionally  from  rupture  of 
L  iimali  vein  on  the  surface  of  the  corpus  striatum  (Prescott  Hcwctt), 
^^|r,  at  a  later  period,  by  the  process  already  described. 
^m  Soft  tuiuours  (especially  gliomata)  are  sometimes  the  seat  of 
^■<lHlorrhage  wbich  has  been  often  mistaken  for  a  priiuary  extravasa- 
^Bik^&p  but  is  distinguished  sometimes  by  the  seat  beiug  one  in  which 
^Tpnmary  heBmorrbage  is  rare;  and  especially  by  the  presence  of  some 
idjaoent  gelatinou8*looking  substaoce,  which  has  characteristic  micro* 
•oopio  features. 

Other  organs  are  seldom  healthy;  they  usually  present  (1)  the 

duiiges  which  indicate  the  predisposing  causes,  of  which  disease  of 

tilt  Iddners  and  hypertrophy  of  the  heart  are  the  most  frequent,  or 

(3)  slterations  consequent  on   the  cerebri  lesion.     The  lungs  are 

loaded  with  serum  and  mucus*     Occasionally  intense  congestions^  and 

f>L*D  bfiemorrhages,  are  found  in  the  stomacb,  &c.     General  conges- 

m  may  be  due  to  the  mode  of  death,  but  in  other  cases  tbe  limited 

ol  tbe  congOittion  and  its  intensity  render  it  probable  that  it  is 

derangement  of  the  yaso- motor  oervea* 

^10  relation  of  hiemorrbages  in  various  situations  to  the  vascular 

ply  has  been  caretully  traced  by  Duvet.*    Certain  arteries  give 

y  more  frequently  than  others,  and  this  enables  us  to  undersrtand 

position  of  the  extra vasation*    The  arrangement  of  the  arteries  is 

jiarnbed  at  p.  60. 

Corpui  Striatutn. — Tbe  hsBmorrbagea  into  the  corpus  striatum  may 

divided  into  three  series^an tenor,  middle,  and  posterior.     The 

are  situated  in  the  bead  of  the  caudate  nucleus*  and  are  due 

rupture  of  tbe  branches  that  come  from  tbe  anterior  cerebral 

They  are  usually  small,  but  often  bre^ik  through  into  the 

literal  ventricle.     The  middle  group  comprebends  those  produced  by 

the  rupture  of  the  lenticular  and  lenticulo-striate  branches  of  the 

middle  cerebral,  and  are  the  most  frequent  of  all  cerebral  heBmor- 

rhages.     These  vessels  may  rupture  anywbere  in  tbeir  course,  outside 

Arch,  do  Phyilologio/  1874,  p.  664, 
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the  lenticular  nucleus,  witlim  it,  or  in  the  caudate  nucleus.    Tlw 
extravasation  a  ootsicle  the  nucleus  are  restrained  extenmlly  by  tb 
grej  cortex  of  the  insula  and  ita  subjacent  layer  of  white  gubstanoe; 
they  may  tear  up  or  displace  inwards  the  central  ganglia.    Blood 
witliiu  the  ganglia  often  extends  upwards  and  outwards  in  the  nMn 
centrum  ovale,  and   may   attain  a  Yery   large  size.     The  poHmm 
hffimorrhagea  are  due  to  the  rupture  of  the  lenticuJo-optic  arterietof 
the  middle  cerebral,  which  pass  through  the  lenticular  nucleas  into 
the  aDterior  part  of  the  optic  thalamus.     The  extravasation  usually 
commences  in  the  thalamus,  or  between  it  and  the  corpus  stnatim, 
and  the  blood  is  apt  to  escape  between  the  two   into   the   lateral 
ventricle.     They  often  damage  the  posterior  (sensory)  part   of  ikt 
internal  capsule.      The  small  arteries  to  the  inner  portion  of  th« 
thulauius,  \vhich  pass  from  the  posterior  cerebral,  or  posterior  com. 
municating»  somelimcs  give  way  and  cause  small  extrayasations  nasi 
the  surface  (internal  thalamic  haemorrhages )*  which  are  very  prone  to 
rupture  into  the  Yentricle.     The  bmnches  of  the  posterior  cerebral  ta 
the  hinder  part  of  the  thalamus  may  give  rise  to  extra vaaations  io 
this   situation    (posterior  thalamic  hsemorrhage)^  which  may  either 
ruptyre  into  the  lateral  ventricle  or  may  extend  down  into  the  cnia 
and  even  into  the  pons. 

Centrum  Ovale.  —  Large  hiemorrhagea  usually  spread  into  the 
centrum  ovale  from  the  carpus  etriatum.  The  vessels  in  the  white 
substance  itself  are  smtdl,  and  give  rise  only  to  small  hsemorrhagea, 
rarely  larger  than  a  walnut^  and  often  oral,  with  the  long  axis  in  the 
direction  of  the  fibres.  Larger  extravasatious  are  sometimes  found 
in  the  white  substance  of  the  occipital  lobe.  These  are  due  to  the 
rupture  of  branches  of  the  calcarine  division  of  the  postenor  cei^bral 
artery. 

Cortex — Heemorrhages  limited  to  the  cortex  may  occur  in  almost 
any  position,  but  they  are  rare  and  are  usually  small,  although  thev 
sometimes  exteiKl  ioto  the  white  substance,  and  attain  in  it  a  larger 
size.  This  occurs  chiefly  when  the  membranes  hare  been  thickened 
by  chronic  inflammation,  ^^ 

Crura  CerehrL — Hseraorrhagea  into  either  the  corpus  striatum  d^M 
optic  thalamus  may  extend  down  into  the  cms.     1'hose  which  com- 
mence  in  the  cru3  are  usually  small,  and  oval  in  form.     They  may 
descend  into  the  pons,  but  do  not  pass  up  into  the  central  ganglia. 
They  may  be  situated  in  the  inner  part  of  the  crus,  or  in  the  ouU^H 
pail:  beneath  the  corpora  geniculata,  or  in  the  upper  part  beneath  thi^^ 
corpora  quad  ri  gem  in  a. 

Fans, — Hoeniorrhages  ore  most  frequent  near  the  middle  Une^ 
from  the  rupture  of  the  median  branches  of  the  basilar ;  and  the 
raphe  usually  prevents  their  extension  to  the  other  side.  The  extrava- 
sation often  has  a  spherical  shape»  and  may  be  kept  frcan  the  fourth 
▼entricle  only  by  a  thin  layer  of  tissue  (Fig.  117),  which  may  give 
way,  and  the  blood  may  escape  into  the  cavity.      Sometimes   small 
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_  narrliiigea  extend  in  a  transTerse  directioD,  auJ  these  are  due  to 
ih^  rnj^lure  of  the  small  lateral  bmuclieB  of  ibe  median  arteriea, 
Hptnorrbages  in  tbe  lateral  portions  of  the  pooa,  rmm  rupture  of  the 
ndictahir  arteries,  are  rare.  The  vessel  that  most  frequently  gives 
wi?  ii  the  branch  to  the  root  of 
ibe  fifth  fierve. 

OwbellMm.— Largro  hffimor- 
ihagiet  are  most  frequently  due 
to  the  rupture  o£  a  branch  tLat 
tba  lupertor  cerebellar  artery 
givw  to  the  dentate  nucleus. 
A  ffmall  extravasation  may  oc* 

Ki  interior  of  the  dentate 
arising  from  a  branch 
same   artery,     Htemor- 
io  the  inner  and  hinder 

f^rt  of    the    hemisphere    may 

occur  from  rupture  of  a  branch 

of  the  posterior  cerebral.     Ex. 

trmTasations  near  the  fourth  ven- 
tricle readily  burst  into  it.  The 
eorlex  of  the  cerebelhim  offers  much  less  resistance  to  hemorrhage 
than  does  the  grey  matter  of  the  cerebral  <!on volutions.  The  superior 
i&d  inferior  cerebellar  peduncles  are  rarely  the  seat  of  hsemorrhage, 
Mt  an  extravasation  sometimes  occurs  in  the  middle  cerebellar 
PUnncle,  and,  more  frequently^  a  heBinorrhage  in  one  half  of  the 
pons  may  extend  a  short  distance  into  the  peduncle^  passing  in  the 
direction  of  its  fibres. 

In  ventricular  Juemorrhage,  whether  primary  or  secondary  (by  rup- 
ture of  an  extravasation  in  the  substance  of  the  braiti),  the  blood  fills 
all  the  Tenlricles  in  a  third  of  the  cases.  If  slowly  effused,  it  may 
occupy  only  one  lateral  ventricle^  and  such  limitation  is  met  with  in 
about  one  quarter  of  the  cases  of  each  variety.  It  occupies  both  lateral 
Tentriclefl  alone  (not  extending  to  the  third  and  fourth),  more  fre- 
quently in  primary  than  in  secondary  haamorrhage.  It  is  rarely  con- 
fined to  the  fourth,  still  more  rarely  to  the  third*  The  blood  is  usual ly 
eoagnlated,  and  if  small  in  amount  the  clot  may  correspond  in  form  to 
the  ventricular  cavity.  If  the  blood  is  slowly  effused,  the  distension 
of  tho  lateral  ventricles  may  be  less  than  that  of  the  third  and  fourth ; 
in  the  latter  the  accumulation  of  Wood  is  aided  by  the  influence  of 
gravitation  in  the  recumbent  posture.  In  primary  heamorrhage  the 
^Mm  of  the  ventricles  may  be  intact,  the  choroid  plexuses  are  ansemic 
Bm  pressure,  and  it  may  be  difficult  to  discover  the  source  of  the 
ffiood.  Superficial  lacerations  of  the  wall  of  the  distended  ventricle 
may  be  of  secondary  origin,  slb  is  shown  by  the  fact  that  there  are 
many  of  similar  aspect.  Sometimes  it  is  difficult  to  say  whether  lace- 
y  is  the  source  of  the  ha^morrhoge  or  is  produced  by  it.     Occa- 
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•loDallj  there  are  also  separate  extravasations  into  the  substance  of  ^ 
the  brain;  or  a  meningeitl  bsemorrbage  may  co-existt  even  when  thai 
ventricular  extravasation  is  small. 

The  appearaacea  in  meningeal  hsBmorrhag$  differ  according  to  Iti] 
seat  and  amount.  There  ia  a  layer  of  blood  either  upon  the  arachnoid  j 
or  ia  the  subarachnoid  ^puce,  aometimea  in  both.  The  blood  accumop] 
latt's  £rst  in  the  sulci  and  depressions,  and  is  generally  most  abund&nti 
at,  and  sometimes  confined  to,  the  base.  If  considerable  in  quantitj] 
OTer  the  convexity,  the  convolutions  may  he  distinctly  flattened*  JTusli 
as,  in  Tentricular  hemorrhage,  blood  may  escape  from  the  fourth] 
ventrirle  into  the  meninges,  so  in  extensive  meningeal  hsemorrhagtJ 
blood  may  pass  into  the  fourth  ventricle,  and  a  little  may  even  find  itil 
way  into  the  Literal  ve utricles.  Tbe  blood  may  also  pass  down  int 
the  spinal  canal,  whether  the  meningeal  hsBmorrhage  ifl  primary,  or  itl 
due  to  the  escape  of  blood  from  the  Tentriclea.  It  often  distends  tht| 
shi^aths  of  the  optic  nerves. 

Symptoms. — The  occurrence  of  cerebral  hasmorrhage  is  indicated  bfi 
symptoms  of  two  classes,  the  one  general  and  transient,  the  other  local 
and  more  or  less  permanent.     Both  seta  of  symptoms  are  usually 
present,  but  either  may  be  so  slight  as  to  be  inconspicuous.     In  addi- 
tion, the  onset  may  be  |) receded  by  what  are  termed  premonitory  sy 
ptorns,  and  followed  by  symptoms  outside  the  cerebral  function%| 
alterations  of  pulse,  temperature,  urine,  &o. 

The  premonitory  symptoms,  so  called,  are  on  the  whole  rare.  The 
consist  of  headache,  slight  rertigo,  weakness  or  tingling  in  the  limt 
slight  mental  changes,  or  slight  affection  of  speech.  These  sympton 
uiaj  bt*  continuous  or  paroxysmal,  coming  on  suddenly,  and  pd%sing^ 
away  after  a  few  hours  or  days.  It  is  doubtful  ho^  far  it  is  correct 
ttj  speak  of  them  aa  prodromata  of  hsemorrhage.  The  miliary  aneu- 
risms,  however  numerous,  cause  no  symptoms  until  they  hurst*  Ths 
more  severe  antecedent  symptoms  are  sometimes  duo  to  the  occur- 
rence of  actual  email  hoBniorrhagea,  or  to  the  commencement  of  a 
htemorrha^'e  that  is  at  first  slight  and  afterwards  suddenly  becomes 
considerable,*  Slighter  **  prodromata"  may  be  due  to  the  atheroma 
that  often  co*exists  with  miliary  aneurisms,  and  they  are  the  result  of 
interference  with  the  blood-supply  to  certain  parts  of  tbe  brain. 
Tliey  thus  indicate  merely  an  associated  condition.  Hence  they  are 
far  less  frequent  before  attacks  of  haemorrhage  than  before  attacks  of 
thrombotic  softening,  and  they  are  similar  in  the  two  cases. 

0£  the  general  cerehrat  symptoms  the  most  common  is  loss  of 
consciousneas ;    of  the  local   symptoms,   hemiplegia.      The  loss  of 

*  Tluit  ft  yoong  mtkn,  who  hul  vTiffered  from  leftd-poisoning,  wu  Att4cked  with 
MYere  p^iii  in  the  right  Bide  of  the  head,  and  after  this  h&d  oontinned  for  ten  cUyi* 
left  hemiplegia  tiiridcidy  came  on,  witlioub  Ion  of  conscioutnesi.  He  tabacqtieQtly 
dicdf  and  a  htcmorrba^c  wni  found  In  the  right  bemiipbere,  which  had  danngeil  tha 
whole  thick De«a  or  the  internal  CHpaulOt  but  had  apparently  occurred  in  two  staget 
(Hardy,  'Gaa.  mM.  d«  Parii,'  June  II,  1880). 
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€OD8d<nune88  nsnallj  comes  on  luddenlj,  aod  constitutes  the  most 
common  fonn  of  "apoplexy/*  The  patient  may  fall  eendeleas, 
^ithont  my  subjective  symptom.  More  commonly  giddineas,  pain 
in  the  bead,  weakness  in  one  side,  or  dif&culty  in  speakiDg,  is  the  first 
indication  of  the  attack;  and  in  the  course  of  a  few  mmutes^  or 
longer,  the  patient  becomes  unconscioas,  and  seems  to  go  to  sleep, 
but  it  ia  a  sleep  from  which  he  cannot  be  roused,  the  sleep  of 
*•  coma/'  Occasionalfy  the  obscuration  of  consciousDeas  is  incom* 
plete ;  the  patient  can  be  partially  roused,  can  be  made  to  answer  a 
question,  put  out  his  tongue,  Ac,  but  lapses  agdin  into  the  comatose 
state.  In  slighter  cases  be  may  only  setim  confused  or  "dull/* 
Rarely  there  is  not  eTeu  this  interference  with  the  cerebral  functionSp 
and  only  the  sudden  onset  of  tbe  local  symptoms  announces  the  occur* 
rence  of  tbe  haamorrhage. 

La  the  most  severe  cases  the  symptoms  of  apoplexy^  as  descril^ed 
in  m  previous  page,  are  present  in  the  most  intense  degree.  Tlie 
muscles  are  relaxed  and  flaccid,  urine  and  feeces  escapa,  reflex  action 
is  abolished,  not  only  in  the  limbs,  but  in  the  coujmictiva  and  iris. 
JEren  tbe  knee-jerk  is  lost  by  irritative  inliibition  of  the  spinal  centres. 
If  tiie  beating  of  the  heart  and  the  movements  of  breathing  indicate 
be  continuance  of  Ufe,  while  tbe  irregularity  of  the  former,  and  the 
lalioured  character  and  stertor  of  the  latter,  show  how  frail  is  the 
tenure  by  which  life  is  held.  In  this  state  the  patient  may  die  a  few 
hours  after  the  onset,  but  death  occurs  so  rapidly  only  when  the 
haemorrhage  is  into  the  pons  or  medulla,  or  distends  the  fourth 
re  utricle,  so  as  to  interfere  with  the  vital  centres,  cardiac  or  respi- 
Tat«:)ry,  In  very  rare  cases  death  has  occurred  within  an  hour,  once  in 
as  short  a  time  as  five  minutes  (Abercrombie),  Often  the  coma, 
although  complete,  is  less  deep;  the  iris  still  acts  to  light,  liquid 
placed  in  the  mouth  may  still  be  swallowed.  It  is  common  for  the 
museles  of  one  side  only  to  be  flaccid,  and  on  the  other  muscular  toue 
remains  and  the  raised  arm  falls  less  suddenly.  When  the  irritation 
is  insufficient  to  abolish  the  action  of  the  centres  on  which  the  knee- 
rk,  Ac.,  depend,  it  maj  arrest  the  controlling  influence,  so  that  there 
;  an  early  excess  of  this  irritability,  and  an  early  foot-clonus  can  be 

lined  during  the  flrst  day  or  two.* 

Tbe  aspect  of  the  face  presents  great  variation  a.     It  may  be  flushed 

.  tu^gid,  or  pale  and  pinched.     Tbe  surface  of  the  body  is  usually 

i^with  perspiration.     The  pulse  is  generally  at  first  slow,  often 

and  incompressible,  sometimes  quick.     Eespiration,  besides  its 

ir  and  stertor,  may  have  the  Cbeyne- Strikes  rhythm,  always  of 

omen-      The  urine  may  be  at  first   abundant,  of  low  specific 

gmrity*  and  acid  in  reaction.     Ooeasiooalty  albumen  is  present  for  m 

few  hours  after  the  onset  wheu  there  is  no  kidney  disease. 

A  convulsion  may  usher  in  the  attack,  but  is  not  common  unless 

*  Tb0  eAeci  of  Ujia  difTeit^DOfl  In  degree  U  teen  alto  after  so  ipopt^etic  flt»  Kud  ia 
i  of  chlorolorm  and  ether. 
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the  liiemorrliage  is  in  the  cortex,  although  hromorrhage  into  fb 
corpya  striutum  or  elsewhere  now  and  then  causea  a  general  conrul. 
hion.  Yomiting  occasionally  occurs,  more  froquentlj  when  tb« 
haemorrhage  i&  into  th©  cereht^llom  than  when  it  ia  in  other  pard  of 
the  brain.  Its  occurrence  ia  probably  inHnenced  in  part  by  the  ooodi. 
lion  of  the  stomach  ;  if  a  meal  ha^  been  taken  shortly  before  the  oiutt, 
tbe  process  of  digeBtion  may  be  arrostedp  and  the  contents  of 
stomach  may  be  vomited. 

The  temperature  usually  falls  within  an  hour  after  tbe  onset, 
may  be  only  97*^  or  96^ ;  it  may  even  reach  94"4°  in  tbe  rectum.*  In 
cases  fatal  duriug  the  first  twelve  hours,  tbe  fall  may  continue  until 
death.  In  other  cases  the  temperature  may  become  normal  at  tbe 
ettd  of  the  £rst  day,  and  remain  so  in  tdight  casei,  or  rise,  iu  mora 
seeera  forms,  to  two,  three,  or  four  degrees  above  the  noroul 
(Bourneville).  But  there  is  one  apparent  exception  to  the  rule  of 
initial  depression.  In  cases  of  haemorrhage  into  the  pons  or  mednllt, 
the  temperature  may  rise  above  the  normal  withiu  an  hour  of  the 
onset,  aud  during  the  next  hour  may  attain  a  height  of  104^  or  106*i 
aud  the  rise  may  go  on  until  death.  It  may  also  rise  above  the  normal 
when  the  haamorrbage  is  into  the  grey  matter  of  the  central  ganglia* 
as  Hale  White  has  shown,  by  experiment  and  observatiocf 

The  duration  of  the  apoplectic  state  varies  much  in  casea  that 
recover  from  it.  At  the  end  of  from  half  an  hour  to  six  hours  redex 
action  returns  in  the  limbs,  tbe  patient  gives  some  signs  of  returuing 
cousciousness,  aud  moves  those  parts  that  are  not  paralysed*  I>iffioalty 
of  swallowing  and  impairment  of  articulation  may  exist  for  a  day  or 
two.  Dull  general  headache  is  usually  felt  as  coubciouiiness  returns, 
and  there  is  occasionally  some  delirium* 

Even  during  the  state  of  apoplexy  some  indications  of  a  unilateral 
ledon  may  be  present;  reEox  action,  If  lost,  returns  on  one  side  only  j 
on  the  other  it  remains  absent  in  the  foot,  cremasterp  or  abdomen : 
the  muscular  totie  is  di^erent  in  the  two  arms»  as  already  mentioned^ 
and  sometimes  tbe  affected  side  becomes  rigid.  The  head  and  eyes 
may  be  directed  to  one  side  in  *' conjugate  deviation,"  usually  from 
the  side  on  which  tbe  limbs  ajre  altected,  sometimes  towards  it,  accord- 
log  to  the  laws  already  stated  (p.  7B},  As  the  general  cerebral 
symptoms  lessen,  the  local  symptoms,  persisting,  become  more  pro- 
minent. The  return  of  movement  in  the  unaffected  limbs  defines  the 
paralysis,  which  is  usually  hemiplegia  Wbea  tbe  loss  of  conscious- 
ness is  slight  or  absent,  the  loss  of  power  is  conspicuous  from  the 
first,  and  the  subjective  symptoms*  already  described  as  occasionally 
attending  the  onset  of  apoplexy,  rise  into  greater  prominenoe. 
The  attack  often  occurs  during  sleep.     The  patient  is  either  found 

*  In  ft  e«ie  of  extent! re  ventricuUr  busiiiQrrbiiiE^e,  due  to  the  raptor  of  an  antn. 
riim,  recorded  by  Ba^tlan  (' Trans,  Clin.  Soc./  IS83,  p.  18). 

t  A  gmduft]  rite  to  lOT'S**  duiiug  the  two  duyt  life  endured,  occurred  io  m  c*te 
of  htDUiorrhage  iuto  the  lentieuUi'  uucleu*,  observed  bj  F&Bteor  ('  Laooet,'  1689). 
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ODConfciotis  in  the  mornings  or  wakes  unaware  of  what  has  h;i(>pen6d« 
ind  odI/  discorera  his  paralysis  when  he  attempta  to  Btani  The 
ftAteof  sleep  has  been  thouglit  to  favour  the  occurrence  of  hsamor- 
rhlgSjbut  it  18  not  proTod  that  the  number  of  cases  occurring  during 
aleapia  larger  than  corresponds  to  the  proportion  of  eiisteuce  spent 
in  tbst  oondition. 

I  la  sU  except  the  sUgLtest  cases,  there  occurs,  two  or  three  days 
ifter  ihti  onset,  slight  general  febrile  disturbance,  due  to  inilamiiia* 
xtaj  cbotigea  i  bout  the  cerebral  lesion.  There  may  be  mertfly  head* 
ttike,  loss  of  appetite,  quickening  (sometimes  slowing)  of  the  pulse^ 
asd  ft  lise  of  temperature  of  one  or  two  degrees,  lasting  a  few  dajs. 
Id  otbsr  cases  the  rise  of  tc^mperu,ture  is  ^n-eater,  consciousness  maj 
Is  dolled  or  eren  again  }oat,  or  tbere  may  be  some  delirium.  If  eon- 
iekrasD€ss  has  not  been  regained,  the  coma  deepens^  there  is  a  teudencj 
to  dooghiDg  and  yesication  of  the  skin,  swallowing  is  im possible, 
isneai  aeenmulates  in  the  chest,  and  the  patient  usually  dies.  During 
^•tage  of  inflammatory  reaction,  rigidity  ("early  rigidity'*)  often 
difelops  in  the  paralysed  limbs.  The  urine  becomes  less  abundant^ 
ud  may  lose  its  acidity. 

Before   the    initial    coma  has  passed  away  it  may  be  suddenly 

tepdaed*  or  consciousness,  after  being  regained,  may  be  ^gain  i^uddenly 

lofti  m  ooDsequence  of  the  extra yasation  bursting  into  the  yentricles. 

nsivraptoms  of  this  occurrence  are  described  further  on. 

I  iithe  general  cerebral  symptoms  subside,  onl/  those  remain  that 

indue  to  the  local  effect  of  the  lesion,  and  consist  in  the  loss  of  .the 

(mictions  subserved  by  the  structures  destroyed.     Since  the  hiemor- 

rbige  is  usually  in  one  side  of  the  brain,  the  t>er^i8ting  symptoms  are 

ooiDmonly  unilateral  in  distribution.     But  the  unilateral  symptoms 

thii  can  be  at  first  recognised  are  mueh  wider  in  extent  than  those 

that  ultimately  remain.     There  may  be  at  firiit  an  apparent  loss  of 

/oBctian  of  almost  all  parts  of  one  hemtsphere,  and  even  of  the  whole 

Uftis.    There  is  not  only  loss  of  motor  power,  but  there  is  often  loss 

^uf  fmnbilityp  and  this  in  cases  in  which  the  ultimate  loss  is  purely 

^Hoior.     Indications  of  heuiianopia  may  often  l^  found  in  the  early 

^■Kftge ;  if  the  finger  is  brought  suddenly  before  the  eye,  first  from  one 

^■Ide  and  then  from  the  other,  it  will  be  fouad  that  the  eyelids  blink 

^ftben  the  finger  comes  from  the  un paralysed  side,  and  not  when  it 

fomes  from  the  affected  side.     The  early  conjugate  deyiation  of  the 

hea*i  and  eyes,  already  mentioned,  is  sometimes  a  symptom  of  the  same 

isharaoter.     These  wide  initial  symptoms  show  that  the  interference 

with  the  ftinction  of  the  hemisphere  extends  at  first  far  beyond  the 

hmiU  of  the  destruction  wrought  by  the  hiBmorrhage.     The  effect  is 

probably  partly  due  to  the  inQuence  of  the  pressure  on  the  adjacent 

fterte^elements,  partly  to  amemia  [produced  by  that  pressure,  partly  to 

inhibitiOD  by  the  irritatiye  infiuenc^  of  the  acute  lesion*     These  sjm* 

ptoms  gradually  lessen;  some,  such  as  the  hemianopia»  usually  pass 

jiway  in  a  few  days,  others  in  a  few  weeks,  until  there  remain  only 
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those  tb&t  are  the  direct  effect  of  tlie  deatmction ;  these  perBist  lot 
months,  and»  uiile^a  the  loss  is  of  such  a  character  that  it  can  b» 
supplemented  by  the  aettou  of  the  other  hemisphere,  they  contiont 
for  the  rest  of  life,      Tlie   pressure  is,  of  course,  greatest  on  tht 
structures    nearest  to   the   haemorrhage,   and    the   symptoms    thotj 
produced  last  longer  thau  do  those  that  result  from  the  sligbi 
pressare  on  distant  parts.      The  symptoms  produced  by  these  tw< 
mechanisms   hare  been  distinguished  as  *•  direct"  and  **  indirect**' 
sjmptoms.*     But  the  two  are  the  same  in  character,  and  can  only 
distinguished  in  praotice  by  the  gradual  disapj^earauce  of  the  o; 
and  the  persistence  oE  the  other. 

In  some  cases  there  is  a  slight  increase  of  the  local  symptomi< 
during  the  period  of  **intliimmatory  reaction/'  due,  no  doubts  to  t 
damage  to  adjacent  structures  by  the  inflammation  around  the  lesioii^i 

Chrome  Stage,— ^ThB  enduring  symptoms,  which  persist  aft^  tl 
initial  stage  is  over,  are  due  to  the  local  mterferenoe  with  the  fun<y>^ 
tions  o!  the  damaged  part  of  the  brain,  and  are  dt^termiued  by 
situatioo  of  the  lesion.     Persistent  general  cerebral  symptoms,  sad 
for  instance,  as  are  so  conspicuous  in  cases  of  tiunour,  are  for  tl 
most  part  absent  in  hsemorch^fe.     Headache  is  trifliug ;  optic  neuritia 
is  practically  unknown,     ConTulsiona  are  rare.     Some  mental  change 
may  be  present,  slight  or  considerable,  and  evidenced  chiefly  by  defec- 
tive memory,  irritability,  and  emotional  instabilityi  but  is  less  thania 
atheromatous  softening. 

Local  symptoms,  persistent  in  most  cases,  are  absent  when  th< 
lesion  is  so  placed  aa  to  spare  the  structures  concerned  directly  in' 
motion,  sensation,  &c. 

The  most  common  symptom  is  motor  hemiplegia,  because  hiemor- 
rhage  is  most  frequent  in  the  region  of  the  corpus  striatum  and 
internal  capsule,  and  the  auteriijr  part  of  the  hinder  line  containing 
the  fibres  of  the  motor  path  rarely  escapes  lacemtion  or  compressioiu  _.^^ 
When  due  to  damage  to  the  motor  centres  or  path  the  hemiplegiilHH 
gives  the  characters  already  described,  and  is  attended  with  rigidity/^| 
excess  of  wrist-  and  knee- jerk,  and  with  the  foot- clonus  that  indicates 
secondary  degeneration  in  the  pyramidal  fibres.  Hemiamesthe^ia  is  less 
common,  because  hoamorrhage  is  frequent  near  the  posterior  pMl  of 
the  capsule,  in  which  the  seusory  tract  is  contained.  But  it  is  not 
uncommon  to  have  some  blunting  of  sensibility,  espfcially  on  the 
extremities  of  the  liuibs  on  the  hemiplegic  side,  Increaaed  sensitive- 
ness to  pain  is  sometimes  present,  and  may  oo-exist  with  tactile 
anaesthesia,  and  be  accompanied  by  spontaneous  pains,  but  these  are 
less  common  than  in  cerebral  softening.  Trophic  disturbances  in  the 
hemiplegic  side  vary  in  frequency  and  degree ;  there  may  be  persistent 

*  A  not  Yerj  li&ppj  distinction,  iiiie«  the  presturv  cSectM  are  as  maeb  tb«  dirert 
effect!  of  tbe  hsEDOrrliagti  at  is  the  lacer&tlon.  Onlj  th<e  itiUibitory  ■ymptomi  tre, 
itrictly  f peaking,  indirect,  bat  tbeM  oanBot  be  iepar»ted  pmeticAlly  from  tbote  tbst 
u«  dog  to  preg^ure. 
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ioa  of  temperature,  the  muscutar  wastingp  and  tbe  joint  iuflam- 

[iDntion  described  in  the  chapter   on  hemiplegia.     Tbe   atrophy   of 

'  XU  mnsclea  rariea  in  degree  in  different  ca^es,  but  it  is  moderate, 

lad  ii  not  attended  with  anj  considerable  chaoge  In  electrical  excita- 

iMf,  or  anj  destnictive  degeneration  of  the  ganglion«cell8  of  the 

The  ffniptoms  produced  in  each  locality  are  far  the  most  part 
tliowtkit  have  beeo  described  in  the  chapter  on  **  Localiaation,"  but  a 
JfV  Additional  factSi  relatiug  eaj^ecialljr  to  boemorrhage^  may  be  here 
onkiooed. 

(Jbrfds. — Hflemorrhage  into  the  substance  of  the  cortex  is  verj  rare» 
i  Int  occurs  aometimes  from  aneurisms  about  which  there  is  sufficient 
nm&tory  tbicketiing  to  prevent  external  rupture.  TLig  may  be 
pfodooed  when  embolism  is  the  cause  of  the  aneurism,  and  the  in- 
fljusination  in  the  wall  of  the  arterr  spreads  to  the  tissues  over  it. 
Tiie  onset  is  often  attended  by  convulsions,  which  begin  locally »  and 
mxj  he  one* tided  if  tbe  motor  area  is  affected.  Subsequent  para- 
I  Ifiismay  affect  only  part  of  one  side,  Hismorrhage  into  the  centrum 
«Tal6  eauset  symptoms  similar  to  those  due  to  a  cortilal  lesion  in 
ihn  oorreaponding  situation^  but  without  symptoms  of  irritation  of 
fqosl  degree,  unless  the  lesion  is  just  beneath  the  motor  cortex,  when, 
((ir  some  rsMon,  irritatioD  symptomB  (convulsions  and  rigidity)  may 
knfere  and  laating  (Mills). 

Otui  CerSri. — A  limited  extravasation  may  cause  tbe  characteristic 
oronedpaUy  of  third  nerves  and  limbs;  but  often  tbe  hiemorrhage 
beyond  the  limits  of  the  cms,  either  upwards  into  the  foot  of 
tkfi  internal  capsule   (and  tben  causes  well-marked  bemiantesthesia 
well  as  hemiplegia)  or  downwards  iato  the  pons,  and  may  then 
^jm  both  third  nerfes,  and  the  iiuiba  on  both  sides.    The  corpora 
nina  are  never  the  seat  of  limited  hEemorrhage. 
Varolii, — Initial  loss   of  conscioosnesa  may   be  present  or 
It,  just  as  in  hasmorrhage  elsewhere.     Initial  convulslona  are 
Qially  frequent,  rarely  unilateral,  but  usually  general  j  sometimes 
the  legs  only,  a  symptom  almost  unknown  from  disease  in 
parts.    The  convulsion  is  often  irregular  in  type,  sometimes 
Ionic,  or  tonic  varied  witb  occasional  clonic  jerkings.     The  paralysis  is 
bilateralp  but  a  smiiU  bsmorrhage  may  cause  hemiplegia  from 
ftrat.     Bilateral  palsy  may  affect  mainly  the  legs  or  the  arms, 
often  accompanies  it,  and  may  even  preponderate.     The 
pils  are  often  strongly  contracted,  so  as  to  suggest  opium  poison- 
J,  or  they  may  be  diluted  and  motionless, — the  difference  depend- 
on  the  irritation  or  paralysis  of  the  nuclei  of  the  third  nerves. 
» deviation  of  the  head  and  eyes  from  the  side  of  a  unilateral  lesion 
i oeOLaionally  observed  (see  pp.  318  and  186).  Kespiration  often  suffers 
rly,  and  may  present  irregularities,  sometimes  ulmost  convulsive  in 
'  oh&racier.     Vomiting  is  frequent.     The  temperature  often  risea 
'mpidly  to  a  hyperpyrexia!  degree.     Death  is  usually  more  speedy 
roL.  If.  2G 
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tlian  m  liBeaiori'liage  into  the  cerebrum  ;  it  Las  occurred    in  sefeo 
minutes.* 

Medulla  Obhngata. — A  considerable  bceniorrbage  causes  death  very 
quickly,  and  even  inetantaneouslj.  It  is  doubtful  whetlier  cohtuI. 
slona  occur  when  tlie  extraTasation  is  conBned  to  the  medulla.  Tbe 
patient  rarely  survives  the  actual  onset ;  if  he  does,  the  sjmptoms  tint 
persist  resemble  those  of  bulbar  paralysis,  but  this  is  extremely  rar«i 
sudden  apoplectiform  bulbar  paralysis  is  due,  in  the  vast  majority  of 
cases,  to  soften iug  from  vascular  occlusion,  not  to  bsemorrhage. 

Cerebeltum, — ^Loss  of  consciousuess  is  as  common  as  in  hiBxuorrhafs 
elsewhere,  and  presents  the  same  variatious  in  its  degree.  There  ii 
ofteu  no  initial  paralysis ;  sometimes  there  is  hemiplegia,  due  to 
pressure,  and  it  may  be  on  the  same  side  as  the  hsBmorrhage,  or  on 
the  opposite  side,  according  as  tbe  pressure  is  exerted  ou  the  pons  or 
on  tbe  medulla.  Tbe  absence  of  hemiplegia  is  more  significant  than 
its  presence.  The  pressure  may  also  cause  various  paralyses  in  the 
parts  supplied  by  the  cranial  nerves  that  arise  from  the  pons  aud 
medulLi.  The  state  of  the  pupils  varies  j  vision  is  unaffected.  Vomit- 
ing is  more  frequent  than  in  haemorrhage  elsewbere,  being  met  with 
in  half  the  cases,  and  it  is  also  more  often  persistent.  It  may  occur 
vritbout,  as  well  as  with,  loss  of  consciousness.  If  recovery  takes 
place,  the  pre.ssure-effects,  including  the  hemijjegia,  pass  away,  and 
the  only  lasting  symptom  is  cerebellar  unsteadiness^  which  persists  in 
some,  but  not  in  all  the  cases.  Heemorrhage  into  the  cerebellum  often 
bursts  into  tbe  fourth  ventricle,  causing  fatal  depression  of  tbe  func- 
tions of  tbe  medulla.  Wben  the  middle  cerebellar  peduncle  is  tbe 
seat  of  hsemorrliage,  the  chanicteristio  symptoms,  forced  lateral  posi- 
tion of  the  head,  differeiice  in  height  of  the  eyes,  and  a  tendency  to  be 
on  one  side,  and  even  to  rotate,  h  usually  distinct,  even  sometimes  at  the 
onset  during  the  stage  of  apoplexy,  and  if  the  patient  is  consciont 
there  is  usually  intense  vertigo. 

Ventricular  Hf^morrhage, — Tbe  effusion  of  blood  into  the  vent  rides 
of  the  brain  is  indicated  by  severe  apoplectic  symjitoms,  the  origin  of 
wbich  is  easy  to  understand.  When,  as  in  the  majority  of  cases,  the 
rupture  is  into  one  lateral  ventricle,  the  blood  rapidly  distends  the 
other  also,  and  tbe  whole  cortex  is  compressed.  The  blood  soon  passe* 
into  tbe  third  and  fourth  ventricles,  and  compresses  the  important 
structures  tbat  lie  in  the  flour  of  the  latter.  In  tbe  rare  cases  in 
which  the  rupture  is  into  the  fourth  ventricle  tbe  pons  and  medulla 
bear  the  full  forte  of  its  pressure,  and  the  grave  symptoms  of  inter* 
ference  with  this  part  of  the  brain  are  conspicuous  from  the  firsts 
and  resemble  closely  those  produced  by  bfemorrhage  into  the  sub* 
stance  of  the  pons.  This  is  also  tbe  case  when  the  rupture  is  into 
the  lateral  ventricles,  and  occurs  slowly  ;  the  fourth  ventricle  may 
then  be  much  more  distended  than  the  lateral  ventricles  (see  j),  395). 

Hemorrhage  into  the  ventricles  is  sometimes  primary,  but  much 
•  Mickle,  *  British  Med.  Journal/  188l»  U,  161. 
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more  frequenUy  secondary  to  hsBmorrhage  into  tbe  cerebral  substaBce, 
from  wliidi  the  blood  tears  its  war  into  the  cavities.     In  the  former 
m9B  tbe  ierere  apoplexy  is  primary  j  in  the  latter  it  supervenes  on  the 
imiptoms  of  the  cerebral  beemorrhage  already  descnbed.   Tlie  primary 
ipoplexy  may  have  passed  away  or  have  lessened,  or  may  be  still  at 
its  height^  when  it  suddenly  returns  or  becom.es  deeper.     The  initial 
L  dt^Tiation  of  the  bead  and  eyes  ceases,  and  is  often  replaced  by  a  devia- 
I  lion  m  Ute  opposite  direction.     The  pulse  is  again  slowed,  and  may 
'  bU  to  50  or  40  beats  per  minute.     The  temperature  may  fall  to  97°  or 
M*.   Tbe  respiration  becomes  more  laboured  and  stertorous.    The 
reSsi  action  is  again  lost  in  the  limbs  and  eyes  ;  the  pupils  are  some- 
time! dilated,  sometimes  contracted  ;    rigidity  often  appears  in  the 
timbi  on  the  hemiplegic  side,  sometimes  in  those  on  the  other  side ; 
fktJt  may  be  oonvulHions,  sometimes  general,  sometimes  affecting  only 
thi  miparalysed  side.     Paroxysms  of  general  and  clonic  spasm,  with 
iligbt  opisthotonos,  have  been  observed.*      After  a  few  hours  the 
pulie  of  ten  becomes  more  frequent;  the  temperature  may  remain  low 
or  may  rise,  sometimes  to  104^  or  higher.     The  chest  becomes  filled 
with  riles,  occasionally  with  extreme  rapidity,  even  within  a  couple  of 
honii  of  the  onset;  the  face  becomes  livid,  respiration  is  increasingly 
difficult,  and  tbe  patient  dies  from  the  interference  with  breathing. 
In  many  cases  tbe  blood  escapes  from  the  fourth  ventricle  into  the 
subATachnoid  space  at  the  base  of  the  brain,  and  the  symptoms  may 
be  is  part  due  to  tbia. 

Primary  ventricular  hsBmorrhage  causes  symptoms  which  may,  from 
tbe  first*  closely  resemble  tbo&e  of  the  socondary  form,  but  more  fre- 
quently the  onset  resembles  that  of  bBeniorrhage  into  tbe  substance  of 
the  brain,  in  the  presence  at  first  of  unilateral  symptoms.     Prodromata 
us  nre,   but  headache  is  occasionally  met  with,  very  variable  in 
Msd  character,  and  duration.     The  onset  may  be— (1)  By  sudden 
tpoplexy,  deepening  rapidly ;  death  may  occur  in  a  few  hours.     (2)  By 
ipopkxy  with  hemiplegic  symptoms,  or  with  convulsions.     (3)  In  tbe 
reiy  rare  slow  beemorrhage,  hemiplegia  first  occurs  alone,  loss  of  con- 
«ciontnes8  only  supervening  after  a  few  hours.     Hemiplegia  occurs 
iQse  the  blood  is  effused  first  into  one  lateral  ventricle,  and  causes 
lysis  on  the  opposite  side  by  the  compression  of  the  motor  path 
centres.     When  the  effosion  is  rapid  and  both  lateral  ventricles 
iieklj  become  distended,  the  unilateral  symptoms  quickly  gi?e  place 
general  relaxation  of  the  muscles,  and  loss  of  all  reflex  action, 
iigidity  IS  often  met  with,  but  less  frequt^ntly  than  in  the  secondary 
I ;  it  is  usoally  bihiteral,  sometimes  one-aided,  and  occasionally 
involves  only  tbe  muscles  of  mastication :  it  mm  be  intermittent. 
GonTnlsions  are  also  frequent,  occurring  in  at  least  a  third  of  the 
Cisea,  sometimes  general,  sometimes  affecting  only  the  paralysed  side, 
era  part  of  it.     In  cases  of  slow  onsets  speech  is  often  lost  before 
MBKloiisness.     The  power  of  swallowing  usually  persists  until  the 
•  Bastinn, '  Trans.  Clin.  Soc.,'  1884,  p,  S8. 
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apoplexy  becomes  profound.  Tbe  temperature  resembles  that  of  other 
forms  of  cerebral  hsBmorrhage.  Tbe  malady  is  usuallj  fatal,  but  tt/ca* 
yeij  has  occurred^  aliown  by  old  and  altered  clot  in  the  latenl 
TeDtricles  ;  but  it  is  only  possible  when  the  boeiDarrhiige  is  bo  small  io 
quantity  that  the  sjmptoma  are  alight  and  equiyocal. 

Meningeal  Hmmorrha^e, — The  aymptoms  of  meniDgeal  hmmorrh&ge 
Tary  mucb  according  to  its  cause.  The  rupture  of  a  large  anearinn  at 
the  base  cansea  severe  apoplexy,  rapidly  deepening  to  lethal  intensitT. 
But  since  slight  hamorrhage  aometimes  occnra  before  tbe  final  rupture^ 
the  loss  of  consciousnesa  may  be  preceded  by  definite  prodromati, 
and  is  so  preceded  more  frequently  than  ia  intra-cerebral  bsemorrhaf^. 
These  prodromata  are  sever©  headache  (sometimes  occipital) «  giddi. 
nesa,  and  occasionally  vomiting.  The  attack  itself  is  attended  by 
par<i lysis  and  atony  of  the  limbs  on  both  aides,  and  sometimes  by  pal^ 
of  cranial  nerves  or  by  convulsions. 

WTien  the  haemorrhage  is  of  traumatic  origin,  the  effect  of  tbe  injury 
obscures  the  initial  symptoma.  In  these  and  other  cases  in  which  the 
escape  of  blood  is  gradual/the  patient  may  recover  consciousness  and 
continue  hia  occupation  for  some  hoars  or  even  for  a  day  or  two*  com- 
plaining only  of  headache,  and  then  gradually  become  somnolent  and 
pas  a  into  a  state  of  coma. 

lo  some  oasea  of  meningeal  haemorrhage,  convulsions  are  the  most 
prominent  ajmptom.  and  thoy  may  be  either  general  or  unilateral 
and  in  the  latter  case  may  commence  locally  in  the  face  or  arm,  q^^ 
by  donation  of  the  head.    Rigidity  of  limb  is  comparatively  rare,  £^| 
more  so  than  in  meniogitia.     In  some  cases  there  is  menttil  excitement 
or  delirinm,  in  others  there  is  mental  dulness*    The  state  of  the  pupi^^ 
ia  very  variable ;  they  may  be  contracted  or  dilated  or  unequa[^| 
Sometimea  headache  and  giddiness  are  accompanied  by  tingling  iji  the 
limbs  and  weakneas  on  one  or  both  sides.     Initial  apoplexy  may  be 
absentp  and  these  symptoms,  commencing  suddenly,  may  increase  until 
consciousness  suffers.    The  variation  presented  by  these  cases  h  thus 
very  great. 

In  some  cases,  in  young  adults,  the  occurrence  of  meningeal  hemor- 
rhage is  probably  indicated  by  intense  pain  in  the  head  at  one  8pot^_ 
soon  followed  by  coma  and  by  convulsions.    The  cases  are  remarkab^H 
as  occurring  without  other  exciting  cauae  than  exertion  in  a  hot  room^^ 
sometimes  after  a  meal.     The  patient  may  recover  partial  conacious- 
ness  in  a  day  or  two,  and  present  for  about  a  week  the  sjmptonis  of 
slight  meningitis,  but  considerable  mental  dulness  is  apt  to  ensue, 
and  to  continue  sometimes  for  months.     Or  in  this,  as  in  other  forms 
of  meningeal  bsBmorrhage,  the  patients  may  die  in  the  state  of  coma, 
after  a  few  hours;  sometimea  death  seems  due  to  the  violence  of  the 
convulsions.      Coma    occasionally  passes    away  and   recurs.      Tbe 
frequency   with  which  recovery  occurs  cannot  well   be  estiniated. 
The   meyingeal  Iwemorrhage   of  newly   born  children   is  separately 
described. 
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TAtuotoar. — While  the  rapture  of  the  veBsel  U  alwaja  the  result 

of  weakeoiDg  of  ita  wall,  and  of  the  pressure  of  blood  witliici  it,  the 

idnAl  coaditioDs  of  rupture  vary  considerablj.     The  variations  relate 

to  tlte  degree  of  blood-pressure — the  size  of  the  artery,  of  the  aneurism, 

ftQd  of  the  opening  in  it^ — the  freedom  of  exit  of  the  blood,  or  the 

hiudimnce  to  its  e^eape  by  clot  within  the  dilated  part,  and  the  resist- 

iDoe  in  the  tissue  into  which  the  blood  pasfiesi  which  is  less  in  th« 

grej  than  in  the  white  snbstame.     The  precise  conditions  in  any  indi- 

fidoaL  cum  can  rarely  be  traced,  but  ou  them  must  depend  the  size  of 

Uio  hemorrhage^  and  the  rapidity  with  which  the  blood  is  effused* 

Thsw  two  elements  chiefly  deternune  the  eymploms  that  attend  the 

ouet    No  doubt  the  occurrence  of  both  aneurism  and  hsBmorrhuge  is 

doe  largely  to  the  slightness  of  the  support  that  the  cerebral  tissue 

ifordi  to  its  vessels.     This  is  less  in  the  old  than  in  the  young,  on 

•«ount  of  the  larger  size  of  the  perivascular  spaces^  occupied  only  by 

m  tbile  liquid. 

It  ii  a  well-known  law  of  hydrostatics  that  if  a  liquid  passes  into  a 
toied  chamber  by  a  small  openings  the  ti^tal  pressure  within  the 
thiQiher  is  that  in  the  opening  niuUiplied  by  the  number  of  times  the 
ftfvsof  the  wall  of  the  chamber  exceeds  the  opening  in  size.  Tbua 
tk  total  pressure  within  the  aneurism  must  be  much  greater  than  in 
tbe  artery  from  which  it  springs,  and,  at  the  same  time,  the  wall  is 
vsikent'd.  After  rupture,  the  blood  in  the  cavity  f urmed  by  the  extra- 
TMation  will  be  influenced  in  the  same  way ;  and  although  the  actual 
condition  and  the  result  are  doubtless  modified,  the  general  law  must 
kid  good  in  some  degree.  We  are  thus  able  to  understand  how  so 
imiill  a  jet  of  blood  may  produce  a  cavity  in  the  brain  of  so  large  a  size. 
Doubtless  the  process  is  facilitated  by  the  softening  and  disintegration 
of  tJi0  adjacent  tissue.  On  the  other  hand,  the  transmission  of  the 
pietfore  must  be  modiEed  and  retarded  when  the  blood  begins  to 
CDsgoIata. 

!nie  most  common  aeat  of  hsemorrhage  is  the  region  of  the  corpuj 
ftnatnxii,  because  tlie  arteries  that  most  frequently  rupture  are  the 
bimcbes  that  come  off  at  right  angles  from  the  middle  cerebral,  in 
tie  fissure  of  Sylvius,  and  paBs  upwards  through  tho  lenticular  nucleus 
iod  the  internal  capsule  to  the  caudate  nucleus  and  optic  thalamus 
(iee  Fig.  44,  p.  62).  A  large  artery  which  passes  between  the  outer 
fait  of  the  lenticular  nucleus  and  the  external  capsule,  then  through 
the  former  to  the  internal  capsule,  is  so  frequently  the  source  of  the 
eitraTaaation  that  it  has  been  termed  by  Charcot  par  excellence  '*  the 
iTtery  of  cerebral  hemorrhage.**  A  small  hsemorrhage  from  it  simply 
leparates  the  external  capsule  from  the  lenticular  nucleus,  occupying 
i  narrow  fissure  thus  formed^  which  may  correspond  to  almost  the 
whole  outer  aspect  of  the  lenticular  nucleus,  but  a  large  h»morrhag6 
displaces  inwardii  aud  erodes  all  the  central  ganglia*  All  these 
banehes  of  the  middle  cerebral  pass  to  the  internal  capsule,  and  ai 
Ihii  lies  over  the  inner  upper  aspect  of  the  lenti€ular  nucleus,  it  rarely 
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escapes  damage — hj  pressure  if  tbe  bsamorrhage  is  BLnall,  by  Ueei«> 
lioQ  if  it  is  large,  lience  hemiplegia,  transient  or  permanent^  it  ao 
commoTi  a  symptom,  Tbe  braucbes  that  bave  a  posterior  course*  to 
the  biuder  part  of  the  capsule,  less  frequently  give  way,  and  heua 
lasting  heiuiaiifeBthesia  is  comparatiTely  rare.  Tbe  pressure  in  these 
vessela  baa  been  fouui)  to  be  Tittle  less  tbau  I  bat  io  the  carotid 
(Metidel), — it  ia  supposed  because  tbey  b&ye  no  anastomoses;  that  is 
tbe  arteries  of  the  cortex  is  far  lower, 

Tbe  utecbauisui  by  which  tbe  loss  of  consciousness  and  the  other 
symptoms  of  apoplexy  are  produced  has  beeu  previously  coueitkred 
(pp.  99  d  $eq,).  It  is  only  necessary  here  to  repeat  that  we  most  recog- 
nise a  double  mecbanism,  the  mechanical  effect  of  tbe  pressure  on  the 
cortex,  and  the  inhibition  of  ita  cells  ly  tbe  mechanical  irritatioo  of 
the  torn  nerve- fibres.  Both  of  tbese  effects  are  tbe  greater  tbe  more 
rapidly  the  blood  is  poured  out,  and  the  larger  its  amount;  while  ih6 
inhibitory  effect  is  doubtless  influenced  also  by  tbe  position  of  ib« 
lesion,  Injury  to  structures  (as  tbe  fibres  iu  the  pons)  that  have  aa 
extensive  cooDectiou  with  the  cortex  being  specially  effective* 

Thus  consciousness  is  preserved  at  tbe  onset,  only  when  the 
bfl&morrbage  ia  Bmall,  or  the  blood  escapes  very  slowly,  or  when  the 
extravasation  is  so  placed  that  tbe  irritation  bas  but  a  slight  influence 
on  tbe  cortex*  When  the  effusion  occurs  slowly  but  tbe  conditioni 
are  unfavorable  to  the  cessatbu  of  the  flow  of  blood,  consciou^neffl 
may  be  lost,  not  suddenly  at  tbe  onset,  but  gradually,  as  tbe  b8&^lo^ 
rbiige  attains  a  considerable  size,  giving  rise  to  tbe  *' ingraTescent 
apoplexy."  As  Broadbent  baa  pointed  out,  tbis  form  is  often  due  to 
rupture  of  the  aiir*ry  that  passes  outside  the  corpus  striatum,  although 
even  in  tbe  case  of  tbis  vesi^el  there  is  sudden  initial  apoplexy  much 
more  frequently.  The  difference  ia  probably  due  to  tbe  character  of 
the  rupture  in  the  wall,  whether  it  is  large  or  small*  Ingravescent 
apoplexy  may  also  occur  from  rupture  of  a  vein  (as  is  often  seen  in 
traumatic  bssmorrhage) ;  tbe  prest^ure  in  the  vein  is  low,  and  the 
blood  escapes  slowly.  It  may  even  result  from  the  rupture  af  a 
■urface  aneurism  into  the  brain  aubstancep  the  membranes  being 
thickened  and  resistent. 

Diagnosis. — The  diagnosis  of  the  nature  of  tbe  cerebral  lesion  bas 
to  be  made  under  two  conditions ;  fi^rst  during  the  initial  apoplexy, 
and  secondly  when  this  has  passed,  and  only  tbe  enduring  effects  of 
the  lesion  remain.  The  first  ia  incompambly  tbe  most  important, 
since  by  it  the  trt'atment  has  to  be  determined.  Unfortunately,  it  is 
often,  uf  all  the  diagnostic  problems  presented  to  the  pbysiciati,  al 
once  the  most  difficult  and  the  most  urgent. 

Tbe  first  question  in  diagnosis  ia  wbL-ther  an  attack  of  apoplexy  is 
of  cerebral  origin.  The  chief  points  in  the  differential  diagnosis  have 
been  considt^red  in  the  account  of  this  condition.  If  cerebral  sym- 
ptoms, such  aa  unilaleral  numbness  or  weakness,  have  preceded  the 
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k>ti  of  consciousQesi,  or  are  to  be  traced  in  it,  as  bj  ODe-sided  relaxa* 
tioil  of  limb  or  deTiatioa  of  the  heiid,  the  cerebral  nature  of  the  attack 
it  cleftT.  If  theae  are  ab&ent,  the  question  mtiat  be  determined  by  the 
QOmidaiutiona  mentioned  at  p.  lOS.  An  actually  sudden  onset  limits 
die  dia^oaiA  to  the  distinotiou  from  sjneope,  and  this  should  be  e&sj, 
II  iUe  otivet  waa  gradual^  or,  as  is  often  tbe  case,  its  character  cannot 
te  MMiiaiQed*  the  distinction  has  to  be  made  from  poisoning 
(liytrifclTy  bj  chloral,  opium,  and  alcohol)  and  from  uroBmia,  bj  the 
iodicatioas  already  described  in  the  section  on  apoplexy* 

The  distinction  from  the  apoplectiform  attacks  of  cerebral  conges- 

tkm,  from  those  of  general  paraly  is  of  the  insane,  and  from  the  so- 

ealled  •'  simple  apoplexy,"  in  which  there  is  no  sign  of  congestion  and 

^-  liter  death  no  lesion  of  tbe  brj.it],  is  more  difficult.     In  all  three,  local 

^fe  ijTDptouis  are  absent.    la  congestion  the  coma  is  rarely  profound  ; 

^m  Uti  loM  of  consciousness  is  often   imperfect,  and  iji  generally  brief. 

V  lbs  only  symptoms   are  general ;  there  is  no  lot-al  loss  of  power. 

Tbeie  have  usually   been  previous  attacks  of  the   same  character, 

trtnsient,  leaving  no  after  symptoms.     In  a  firit  attack,  or  without  a 

biitAiry*  the  diagnosis  may  be  impo^^sible.     In  general  paralysis  of  the 

itmne  ihe   preceding  symptoms  are  almost  always  sufficit^ntly  pro- 

I        wiioc^d  to  indicate  the  nature  of  the  apoplectiform  seizure.     Tbe 

H    ittick  lasta  only  a  few  hours,  and  the  patient  rapidly  recovers  his 

H    pniiaary   state.     They  are  more  readily  confused  with   attacks   of 

H    limple  congestion  than  with  hemorrhage. 

'  The  attacks  of  *•  simpb?  apoplexy  '*  thtit  occur  in  the  old,  mysterious 

ID  their  nature,  may  resemble  closely  the  apoplexy  of  cerebral 
liamorrhage,  and  it  is  doubtful  whelber  a  distinction  between  tbe  two 
ii  poftsible  in  practice.  The  so-called  ^*  serous  apoplexy  "  is  merely  a 
finely  of  this  form,  and  is  important  only  from  ignorance,  and  signi- 
iamt  chiefly  of  the  unobservi^^l  facta  that  are  close  at  hand. 

If  ihe  presence  or  history  of  local  symptoms  makes  it  certain,  or  the 
iotensity  of  tbe  general  symptoms  renders  it  in  high  degree  probable, 
that  the  attack  is  due  to  an  organic  cerebral  lesion,  the  chief  dta- 
gnottic  question  is  whether  the  lesion  is  bssmorrbage,  or  softening  from 
msoalar  occlusion.  If  the  patient  is  under  forty,  the  presence  of 
heart  disease,  or,  in  its  absence,  a  suspicion  of  syphilis,  renders  vascular 
occlusion  far  more  probable  than  hsamorrhage,  provided  the  apoplectic 
■ymptoms  are  of  moderate  severity.     But  tbese  causal  indications  do 

I  not  absolutely  exclude  haemorrbage,  even  in  early  adult  life  or  in 
ehildhood,  since  both  tbese  conditions  are  undoubted  causes  of 
aneurism  of  the  larger  cerebral  arteries.  The  rupture  of  an  aneurism 
is  probable  if,  under  such  circumstances,  the  apoplexy  is  intense  in 
degree  and  the  coma  rapidly  deepens.  In  a  case  of  beart  disease,  pre- 
Cieding  symptoms,  headache,  <Stc,,  increase  the  probability  of  aneurism. 
In  the  second  half  o!  life,  especially  after  forty-five,  when  miliary 
aneurisms  become  common,  neither  the  presence  of  heart  disease  nor 
a  history  of   syphilis   uifor<U  tbo  same  strong  presumption  agaiusfe 
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haeinarrliage  that  it  does  in  early  life,  and  their  significance 
ordiuati'.  Tlirombotic  softeDiog  from  atheroma  of  tbe  arteriea 
becomeB  common  pari  passu  wiLh  bBBniorrbage,  and  it  la  onlj  when 
the  ejiiiptoms  make  it  |,>mba,ble  that  the  lesiun  h  vascular  occlusion, 
and  not  yaseular  rupturt*,  that  the  heart  disease  or  sjphiliii  nifl^sA 
question  aa  to  the  cause  of  the  occlusion.  The  older  the  patient  ib€ 
less  weight  do  these  points  deserre ;  because  atheroma  iucreaaei  and 
typhilitic  disease  lessens  in  frequency  with  advancing  years,  while 
the  degenerative  valvular  diseiise  of  the  old  causes  emboliam  far  lest 
frequently  than  do  the  endocai'ditic  lesions  of  the  young. 

Between  thrombotic  softeuing  and  h&morrhage  the  diagnosis 
often  difficult.  The  distinction  is  of  great  importance,  because  tl 
treatment  suitable  to  the  two  conditions  is  very  different.  A  probabk 
diagnosis  can  be  made  only  by  comparing  the  several  symptoms^  cere- 
bral and  general,  and  balancing  their  indications.  Neither  age  oor 
sei  gives  help,  except  that  in  extreme  old  age,  over  eighty,  there  is  a 
probability  in  favour  of  softening  rather  than  haemorrhage.  The 
conformation  and  nutrition  of  the  patient  are  not  of  much  signifi- 
cance. The  most  important  indications  are  those  drawn  from  the 
std^te  of  the  heart  and  circulation,  the  presence  of  conditions  favouring 
the  bursting  of  an  artery,  especially  a  pulse  o£  high  tension,  and  a 
strongly  acting  hypertrophied  heart.  The  opposite  conditions  favour 
the  formation  uf  a  clot  in  a  d^enerated  vessel,  and  therefore  throm- 
botic softening;  so  also  does  considerable  degeneration.  Irregularity 
of  the  pulse  is  opposed  to  haemorrhage  if  combined  with  feelileness, 
but  is  unimportant  if  there  is  deep  coma  and  the  ptilse  is  strong. 
Considerable  degeneration  of  the  arteries  of  the  limbs  is  somewhat  in 
favour  of  softening,  as  Nothii«gel  bas  pointed  out.  In  Bright's 
disease,  espe(!ial]y  the  granular  kidney,  there  is  a  slight,  but  only  a 
slight,  probability  in  favour  of  bfiemorihage,  for  atheroma  and  soften- 
ing are  also  frequent  consequences*  Hsemorrbages  in  the  retina  in 
connection  with  albuminuric  retinitis  do  not  render  cerebral  hsBmor- 
rhage  more  probable  unless  they  are  large,  Yisible  aneurisms  in  the 
retinal  arteries  probably  do  constitute  strong  evidence  of  cerebral 
hsBmorrhage,  hut  they  are  very  rare.  If  the  attack  was  apparently 
induced  immediately  by  strong  mental  excitement  or  physical  exer- 
tion, the  fact  is  in  favour  of  haemorrhage;  if  by  prolonged  grief,  or 
the  exhaustion  after  physical  exertion,  it  is  in  favotir  of  softening. 

Prodromata  of  some  duration  in  the  form  of  numbness,  tingling,  or 
weakness  in  the  sido  afterwards  paralysed  are  in  favour  of  atheroma 
and  thromboses,  and  so  also  are  previous  headache  or  slight  attacks 
of  weakness  in  other  parts.  Local  convulsions  at  the  onset  of  the 
attack  are  also  in  favour  of  softening,  because  they  occur  chiefly  in 
cortical  disease^  where  softening  is  more  common  than  hsamorrliage ; 
a  general  convnlision  suggests  haemorrhage.  The  significance  of 
the  occurrence  of  loss  of  conseiousuess  at  the  onset  depends  on  other 
associated  conditions.     As  a  genejal  rule,  loss  of  consL-iousnesa  is 
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mare  frequent,  greater  in  degree,  longer  in  duration,  and  occurs  witk 
a  Bnialler  lesion,  in  hu?inr>rrlmge  tliaa  in  softening,  Ite  significance 
deptnds,  tlnrefore,  on  the  probable  size  of  the  lesion.  If  tbere  is 
reason  to  think  tbat  tbis  ia  small,  loss  of  consciousness  is  in  faTour 
of  hnmorrbage ;  if  it  is  probably  large,  the  absence  of  apoplexy  is 
strong  evidence  of  softening.  But  it  is  unfortunately  very  difficult 
to  jndge  of  the  ertent  of  the  lesion  in  the  early  stage.  Partial 
hemiplegia  is,  however,  almost  always  due  to  a  small  lesion,  and  the 
occurrence  of  initial  ai>oplejy  in  such  a  case  is  in  favour  of  hffimor- 
rhage.  Deep  and  prolonged  coma  is  always  in  favour  of  haemor- 
rhage, unless  tbe  general  indications  in  favour  of  tbrombosis  are  very 
strong  and  tbe  symptoms  bilateral,  sut^'gesting  thrombosis  in  both 
hemispheres.  A  considerable  initial  fall  of  temperature,  exceeding 
1**«  or  a  considerable  rise  within  a  few  hours,  is  in  favour  of 
bsmorrhage.  provided  the  symptoms  do  not  ndicate  obstruction  of 
the  basilar,  in  wblch  there  maybe  an  initial  fall  similar  to  tbat  of 
haemorrhage.  Hyperpyrexia,  with  evidence  of  a  lesion  of  tbe  pons, 
may  occur  in  either  condition,  but  there  is  then  seldom  sudden 
apoplexy  except  in  bsemorrbage*  Tbe  greater  the  secondary  inQam- 
matory  disturbance,  the  more  probable  is  softening,  especially  if  tbere 
are  also  secondary  couTulsions.  In  the  subsequent  chronic  stage  of 
hemiplegias  tbe  most  important  indications  are  that  mobile  spasm 
(athetosis,  post-hemiplegic  chorea,  Ac*)  and  recurring  convulsions 
iMginniog  in  the  paralysed  limb  are  strong  evidence  that  tbe  lesion 
was  softening,  and  not  htemorrhage.  But  in  this  stage  the  history 
and  the  state  of  the  beart  and  eirculation  also  usually  afford  trust- 
worthy guidance.  By  careful  attention  to  these  several  diagnostic 
indications,  and  observing  their  relative  weight,  and  comparing  the 
direction  of  their  signifieance,  the  cases  are  few  in  which  a  diagnosis 
of  adequate  probability  cannot  be  made.  It  will  often  be  found 
that  all  tbe  indi&itions  point  in  one  direction,  and.  even  if  not  strong, 
dcfliTe  weight  from  their  combination,  or  tbat  one  important  indlca^ 
don  is  decided  although  the  others  are  equivocal. 

The  diagnosis  of  secondary  ventricular  bsmorrbage  rests  on  the 
occurrence  of  a  second  apoplectic  seizure,  or  on  the  distinct  intensifi- 
cation of  primary  coma,  witb  tbe  extension  to  the  second  side  of  the 
muscular  relaxation  that  was  at  £rst  unilateral.  But  the  significance 
of  this  depends  on  the  initial  attack  having  the  character  of  hsemor* 
rbage.  Wben  tbere  is  thrombosis  in  an  artery  of  one  hemisphere,  the 
formation  of  another  clot  in  a  large  artery  on  the  opposite  side  may  be 
attended  with  exactly  the  same  symptoms  as  the  rupture  of  a  hiemor- 
rliage  into  the  ventricles ;  hence  tbe  occurrence  of  sncb  symptoms 
should  not  be  allowed  to  influence  a  diagnosis  of  tbrombosis  if  the 
evidence  of  tbis  was  distinct. 

The  diagnosis  of  a  primary  ventricular  haemorrhage  from  heemor- 
rhsge  into  the  substance  of  the  brain  is  rarely  possible.  There  is  no 
symptom  definitely  distinctive  from  hocmurrhage  into  tbe  subUance  of 
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tlie  bram  if  the  initial  fiymptoHis  are  on  one  side,  or  into  the  memngei 
if  thej  are  bilateml,  unless  it  be,  in  the  latter  case,  the  suddeimets  ind 
depth  of  coma. 

In  nieDuigeal  hemorrhage  the  diagnostic  problem  differs  according 
as  there  is  or  is  not  initial  sudden  apoplexy*  K  there  is,  the  dii- 
tlDCtioD  is  chiefly  from  ititra- cerebral  haemorrbage,  and  this  is  often 
impossible  from  the  symptoms  alone.  If  there  is  no  initial  loss  of 
conacioosneas,  the  ajmptomB  arechieQj  headache,  delirium,  and  ooa- 
vulsions,  and.  developing  gradually,  may  closely  resemble  those  of 
meningitis.  In  all  cases  an  important  element  in  diagnosis  is  ihs 
condition  under  which  the  disease  occurs.  In  the  young,  in  whom 
alone  the  difficulty  is  likely  to  occur,  meningeal  hadmorrhage  weq 
seldom  occurs  except  after  injury.  In  the  old,  in  whom  spoii- 
taneous  haemorrhage  may  be  met  with»  primary  meningitis  is  Teiy 
unlikely. 

PsooKOBis.-— Two  questions  always  present  them selTcsi  first,  tbi 
risk  of  death ;  secondly,  the  prospect  of  recoTery  from  the  resulting 
paralysis.  The  initial  danger  is  proportioned  to  the  intenaitj 
and  duration  of  the  coma.  If  it  has  not  begun  to  lessen  at  the  end 
of  twenty-four  hours  the  probability  is  against  recovery.  Most  cases 
die  in  which  there  is  marked  interference  with  respiration,  indicated 
by  its  sighitig  character,  Cheyne-Stokea  rhythm,  or  by  the  accumu- 
lation of  mucus  in  the  lungs.  Bilateral  symptoms  in  the  limbs  are 
also  of  very  grave  significance,  indicating^  as  they  usually  do,  either 
hsemorrhage  into  the  ventricles  or  into  the  pons.  The  lower  tha 
initial  temperature  the  graver  is  the  immediate  prognosis,  A  con- 
siderable ri.^e  of  temperature  within  a  few  hours  of  the  onset  is  also 
veiy  serious,  and  so  is  the  early  appearance  of  albumen  or  sugar  in 
the  urine.  If  the  initial  symptoms  were  severe,  or  the  patient  is  old 
or  feeble,  the  period  of  secouilary  inflammation  is  also  attended  with 
danger^  the  iudirations  of  which  are  considerable  fever,  delirium,  or 
a  tendeDCy  to  the  formation  of  sloyghs  and  bedsores.  Most  cases 
die  in  which  a  slough  appears  on  the  buttock  before  the  end  of  the 
first  week.  In  ventricular  hBBinorrhage  the  prognosis  is  almost 
certainly  fatal  In  the  few  cases  of  the  primary  form  that  reoorer, 
tLe  hcemurrhage  is  small  in  amount,  and  the  diagnosis  of  the  condi- 
tion as  a  rule  impossible.  In  meningeal  heBmorrhage  with  coma  the 
prognosis  is  exceedingly  grave  ;  but  if  consciousness  is  regained,  there 
is  a  fair  prospect  of  recovery,  especially  in  traumatic  cases,  even 
when  delirium  succeeds.  But  there  may  be  considerable  mental 
impairment  for  weeks,  or  even  for  months. 

The  prognosis  as  regards  the  paralysis  depends  on  whether  it  ia  due 
to  direct  destruction  of  the  nerve'elements  by  a  lesion  involving  the 
cooducting  path,  or  whether  it  is  due  to  indirect  damage  by  a  lesion 
adjacent  to  it.  It  is  usually  necessary  to  wait  for  a  diminution  in  the 
palsy  before  an  opinion  can  be  formed.     The  parts  in  which 
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•oine  return  of  movement  before  the  end  of  &  mouth  will  ]>rol)aT>ly 
iveoTer  Qfieful  power.  Paralysis  tbat  is  complota  at  the  end  of  three 
ooolhf  will  probably  remain  considerable  in  degree  for  the  rest  of  life» 
tEOfpt  in  Uiote  parts  in  which  the  other  hemispbore  can  compensate 
1I10  Ion.  Thus  some  power  always  returns  in  the  leg,  except,  often, 
the  fiexore  of  the  aokle,  and  it  is  usually  at  last  auffitjient  to  enable 
tlte  patient  to  stand  and  walk.  In  the  shoulder,  also,  there  may  be 
tteturn  of  power  when  tbe  hand  remains  paralysed.  The  development 
of  lata  rigidity  in  the  hajid  renders  recoirery  of  power  unhkely. 


EaSATMSNT. — Little  can  be  done  to  prevent  the  occurrence  of  cere- 
bral hemorrhage  when  miliary  aneurisms^  its  main  cause^  are  once 
formed.  Moreover,  the  degenerative  changes  incidental  to  age,  or  the 
resalt  of  an  inherited  tendency,  cannot  be  arrested »  and  perhaps  not 
ivai  retarded.  But  wben  the  conditions  likely  to  lead  to  arterial 
dilatatioii  can  be  recognised,  something  may  be  done  to  prevent  its 
occurrence  by  lessening  its  main  factor,  tbe  increased  strain  on  the 
nail  thiit  comes  from  arterial  tension,  and  cardiac  over-action,  constant 
«r  occasional.  A  tranquil  life,  as  free  as  may  be  from  severe  exertion 
d  body  or  excitement  of  the  mind,  with  nutritious  but  light  fuod, 
pFobably  has  some  tendency  to  effect  these  objects,  and  the  intra- 
arterial pressure  can  be  to  some  extent  influenced  by  occasiomil 
aline  aperients  and  diuretics,  and  by  the  avoidance  of  alcoholic 
ooeta  and  '*high  liTing.**  We  cannot  recognise  the  good  we  may 
ikm  effect,  which  is  probably  often  considerable,  if  the  patient's  life 
ii  under  our  control. 

In  the  attack  itself  the  aim  of  treatment  must  be  to  secure  the 
•mditions  that  favour  the  arrest  of  tbe  bleeding,  t.  e,  to  reduce  the 
Uood-pre^ure  within  the  artiriea,  especially  that  within  tbe  cerebral 
naiels,  and,  of  course,  to  avoid  the  conditions  likely  to  increase  the 
Jttmswre*  Physical  rest  is  of  the  utmost  iurportance.  Tbe  patient 
ilKmld  be  laid  down,  but  with  the  shoulders  and  head  well  raised. 
Ibe  dothea  about  tbe  neck  should  be  loosened^  and  flexion  of  the 
Deek  aToided.  so  as  to  prevent  the  hindrance  to  the  return  of  blood 
^m  the  head  that  compression  of  the  veins  would  cause.  AH  mus- 
cular effort  should  be  forbidden.  It  cannot  be  doubted  that,  in 
many  cases,  the  amount  of  haemorrhage  has  been  greatly  increased  by 
the  patient  walking  about  after  the  onset  of  the  attack.  Efen 
piflsive  movement  should  be  as  little  as  possible. 

Venesection  was  for  loog  regarded  aa  the  most  important  element 
m  treatment;  and  many  authorities  are  still  of  the  same  opinion, 
alibongh  the  disrepute  into  which  the  lancet  baa  fallen  leads  to 
besitiition  in  its  use.  Formerly  the  sutgeon  did  not  scruple,  in  any 
caae  of  apo[dexy.  to  cut  across  the  temporal  ai*tery,  to  obtain  a  free 
Bow  of  blood.  No  other  agent  reduces  so  quickly  and  so  considerably 
tbe  tension  of  the  blood,  and  |>atienta  occasionally  regiiin  consciousness 
while  the  blood  in  llQwing.     On  the  other  hand,  it  bits  been  objected 
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that  the  loss  of  blood  may  wealieu  the  heart's  action  to  a  degree  tkil 
would  mcrease  the  |}6nl  of  an  extensive  ho&morrhage  into  tbd  htuxL 
It  is  also  said  that,  in  most  cases  id  which  YenesecttoD  is emp]ojed«  no 
distinct  beneficial  inQucDce  can  he  traced.  But  the  abseoce  of 
immediate  evidence  of  its  utilitj  is  not  a  consideration  of  niQch 
weight,  since  the  arrest  of  the  bleeding  does  noU  at  tbe  momeot, 
lessen  anj  of  the  conditions  on  which  the  Iobs  of  consciousneii 
depends*    But  if  venesection  is  used,  it  ehould  be  with  discrimin&tioiL 

The  diagnoais  of  heemorrhage  should  be  reasonably  certain,  since  is 
throoiboeis  loss  of  blood  will  do  only  harm,  bj  weakening  the  haixt 
and  favoui-ing  the  extension  of  the  clot.  Tbis  effect,  to  be  desired  in 
hfiDmorrhagei  is  to  be  dreaded  io  softening.  The  indications  for 
venesection  are  a  regular,  strongly  acting  heart,  and  an  incomprestihle 
puke.  They  are  streDgthened  by  distinct  hypertrophy  of  the  heart* 
by  full  arteries,  strongly  pulbating  carotids,  and  a  turgid  face.  The 
contra- indications  are  softness  of  the  pulse,  irregularity  and  dilatioD 
of  the  heart  If  the  apoplexy  is  bo  deep  that  the  respiration  and 
heart  are  suffering,  it  is  very  doubtful  whether  venesection  can  do 
any  good.  When  it  is  indiesited,  the  sooner  the  blood  is  drawn  the 
better  A  large  opening  should  be  made  into  the  vein,  and  ten  or 
twelve  ounces  allowed  to  flow  as  quickly  as  p^jssible.  As  a  means  ol 
arresting  hffimorrbage  from  a  branch  of  tho  middle  cerebral,  compres- 
sion  of  the  common  carotid  io  the  neck  has  been  advocated  by  Spencer 
and  Horsley,*  on  the  ground  of  the  observed  effects,  in  monkeys,  of  % 
diminished  flow  of  blood*  Their  ohservatioDS  certainly  justify  a  trial 
of  the  meihod,  but  tbe  diagnosis  must  be  clear,  since  it  would 
oei'tainly  favour  an  extension  of  the  clot  in  thrombosis. 

An  important  element  is  free  purgation.  This  has  a  powerful 
influence  on  the  cerebral  circulalioD,  by  filling  tbe  capacious  reseels 
of  the  intestinal  canal.  It  should  always  be  employed,  but  its  slow* 
ne^iS  renders  it  an  inefficient  substitute  for  bleeding  if  the  »*yniplomi 
are  urgent  and  venesection  is  distinctly  indicated.  Croton  oil  or 
cilomel  is  the  most  convenient  agent.  With  the  same  objeol  • 
diuretic  should  be  given. 

To  promote  tbe  contraction  of  the  cerebral  vessels,  ice  may  he 
applied  to  tbe  head,  provided  the  patient  is  not  collapsed,  and  a  grain 
of  ergotine  may  be  injected  under  the  skin.  Mustard  plasters  to  the 
nape  of  the  neck  may  be  employed  for  the  same  purpose,  to  induce 
reflf X  contraction  of  tho  arteries,  if  the  patient's  condition  is  one  of 
pallor  and  collapse.  Tho  old  practice  of  applyinpf  them  to  the  soles 
and  calves  rests  on  an  iniellig"ible  basis,  since  even  from  these  distant 
parts  an  effect  may  be  produced  on  the  cerebral  yessels,  and  the  dila- 
tation of  the  vessels  of  the  surface  must  aid  in  attracting  the  blood 
from  the  brain. 

Alcohol  ehould  be  avoided  unless  the  patient's  eollapae  and  cardiac 
depression  are  eitreme.  If  a  mild  stimulaut  is  indicated^  ammonia 
•  •  Brit.  M©d.  Jouni  /  1889,  i. 
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VAT  be  gtTen,  It  U  rerj  deairabid  to  arrest  cooTiihiona  and  Yomitiiigf 
llQftQae  Ibet9  tend  to  increase  tbe  blceriing.  In  one  case,  a»  injection 
d  ihixtf  gyiioB  of  chloral  into  the  rectum  appeared  to  stop  the  eon- 


la  all  eaioi,  but  especiallj  if  the  ooma  is  prolonged,  or  the  aeoon* 
inj  pTresxa  considemble*  the  datiger  of  the  occurrence  of  bedBorea 
■til  be  bonM  in  mind,  and  abould  be  obr rated  as  far  as  possible  by 
fitr«me  cleanlinesB,  by  a  water-bed*  and  by  changing  the  position  of 
tbft  Unibt  from  tiaie  to  time,  so  as  to  prevent  long-continued  pressure 
Iftlheiline  spot.  Hot- water  bottiea  should  also  be  emplojed  with 
|mt  Q^re«  sinoe  a  degree  of  warmth  that  can  be  borne  with  impunity 
m  health  will  cause  a  blister  and  slough  in  early  hemiplegia. 

Is  the  alter- treatment  of  these  cases,  when  tbe  disturbance  of  the 
QDtil  hiae  paesed  away,  and  slowly  lessening  palsy  remaina,  it  £a 
iB^eitant,  with  the  riew  of  preventing  a  recurrence,  to  obserre  the 
^rslii  of  life  described  at  the  commencemeDt  of  this  section, 
^H  The  treatment  of  yentricular  and  meningeal  hsemorrhage  doea  not 
^■iier  from  that  of  the  iaim-oerebral  forin,  alt  bough  little  can  be 
^Kio^  lor  from  any  meaaarea  that  can  be  adopted. 

^xSwrriLi  MENurosAit  Kmmokksagw  (Oebebrax  Bibth  Palbt). 

Maoiiigeal  hemorrhage  ia  occasionally  produced  during  birth; 
tba  accompanying  damage  to  tbe  brain  may  cause  permanent  sym* 
,  wedtneas  of  the  limba  and  of  the  tmnk,  inco-ordination,  spon- 
y  moTemeuta,  oonv-ulsiona,  and  mental  defect.  The  t^ses  vary 
sacii  in  degree,  and  it  is  onlj  in  the  more  severe  forms  that  all  these 
Sffliytoma  are  present.  In  some  cases  the  legs  suffer  chiefly,  and  tbe 
eoaditbn  is  then  termed  **  congenital  spastic  paraplegia^"  a  malady 
thai  ktf  beetn  already  described  (vol.  i,  p.  441).  Wben  the  aponta* 
Oiovia  movementa  constitute  the  most  coiispicuoua  aymptom,  the  state 
ba  bean  described  aa  ''congenital  chorea/' 

Ike  fttlation  of  these  symptoms  to  injury  to  the  braio  during  birth 

na  enggeated  by  Dr.  Little,*  and  has  been  clearly  e^tablisbed  by  the 

I  of  an  American  physician.  Dr.  Sarah  McNuttf    The  fol* 

aooount  of  the  symptoms  is  based  on  an  extensi?e  series  of 

itiTe  caaea  that  ha?ecome  under  my  notice,  doubtful  ones,  and 

Acquired  lesions,  being  excluded.} 

The  hsamorrhage  that  injures  tbe  brain  ia  almost  always  due  to 

•  •  Nature  »nd  Treatment  of  Deforraitiea/  1853  ;  '  Otntetrical  Trans./  ia62. 

if  *  American  Jooroal  of  Obstetrici/  January,  1885,  and  the  '  Am,  Joarn.  of  Med. 

I,'  January,  1885.     See  alio  a  valaahie  paper  by  Dr,  H,  R*  Spencer,  *Obfttet. 

;  ToL  xxxiii,  and  Parrot,  •  Cliniqus  det  NotiTeau-n^/    These  caie*  have  also 

tea  eanf  ally  ttudied^  etpecially  m  their  later  stages,  and  in  conjianction  with  the 

•cqaired  «crebrml  palsies,  by  Osier  (*  Cerebml   Palsief  of  CbildreD,'  I8S9),  and  hj 

lieha  ('loom.  Kerr,  and  McnL  DU./  1890 1  'New  York  Meil  Jonm^/  1891). 

X  Laler  ohaenrations  fallj  infirm  the  eonclnsionB  I  stated  in  a  lecture  on  '*  Birth 
hiii«i,*;lAneet,' 1888. 
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special  difficulty  in  parturition.  In  some  cases  (about  m  fifth)  tb 
preseBtation  is  unnatural,  and  the  bead  is  born  last ;  in  such 
intense  mecbanical  congestion  accompanies  the  cotnpressioDp  and  tl)« 
occurrence  of  haemorrhage  is  easy  to  understand.  Bat  tlie  um% 
aymptoma  follow  cases  of  head  presentaticm^  when  the  hibour  hasb^ca 
long  and  difficult,  and  its  immediate  efEects  were  shown  by  ib« 
diiiculty  in  getting  the  cbild  to  liv^e,  or  by  distinct  symptoms  of  con- 
Tulsions,  rigidity,  immobility  of  some  part,  dysphagia,  &c.,  present 
from  birth  or  coming  on  witliia  a  few  days.  About  half  the  caaea 
are  firstborn,  bnt  in  almost  all  the  others  the  labour  was  speciallj 
difficult.  In  some  of  the  cases  the  forceps  was  used,  but  it  ii 
probable  that,  as  a  rule,  the  lesion  bas  been  the  result  not  of  the  lue 
of  the  instruments,  but  of  the  conditions  that  made  tbem  necessary. 
In  rare  cases  the  clumsy  us©  of  the  instrument  may  have  produced 
the  injury,  as  in  one  instance  in  which  a  permanent  indentation 
corresponded  to  tbe  centre  for  the  opposite  arm,  the  part  chiefly 
affected.  But  it  is  most  important  that  the  fact  should  be  clearly 
recognised  that  tbe  result  is  not  usually  due  to  the  iostrumental  aid, 
because  parents  are  oaly  too  ready  to  expand  even  a  question  to  an 
assertioo,  that  may  do  great  and  uu deserved  barm  to  the  proctitioner 
who  attended.  In  one  case»  a  fifth  labour^  the  forceps  was  not  used. 
although  it  bad  been  employed  in  each  of  the  preceding  labours,  and 
the  children  had  escaped  injury.  But  I  have  met  with  a  few  cases  in 
which  the  conditirm  was  characteristic,  but  tbe  labour  unusually  quick 
and  easy,  and  even  premature.  It  is  conceivable  that  the  rapid  birth  of 
a  skull  softer  than  normal  mayca.use  the  same  intra- cranial  damage  at 
the  opposite  conditions.  The  affection  seems  to  be  almost  as  frequent 
in  one  sex  as  in  the  other,  tbe  proportion  of  girls  to  boys  being  ss 
five  to  six. 

In  the  majority  of  cases  nothing  particular  is  noticed  Id  the  condi- 
tion of  the  cbild  during  the  first  few  days  or  weeks  of  life.  In  a  few, 
however,  conspicuous  symptoms  attract  attention.  There  maj 
be  an  evident  difficulty  in  swallowing;  one  arm  and  leg  are  not 
moved ;  sometimes  none  of  the  limbs  are  moved,  but  this  receives  I 
notice  than  does  one-sided  immobility.  Another  frequent  sympi 
is  convulsion,  general  or  unilateral,  and  often  accompanied  by  pei 
tent  rigidity  of  the  limbs,  and  with  inversion  of  the  thumbs.  Barely 
the  head  is  bent  bat-k.  The  convulsions  usually  ceaae  at  tbe  end 
week  or  two  after  birth  j  deglutition,  if  at  first  impaired,  remains  so 
in  some  degree,  and  there  maybe  a  conspicuous  difficulty  in  support- 
ing the  head,  which  falls  to  one  side  long  after  the  age  at  which 
infants  are  usually  able  to  support  it  But  these  symptoms  are  often 
disre^rarded,  and  very  often  it  is  not  until  the  child  is  four  or  five 
months  old  that  a  deficiency  of  movement  attracts  attention;  while 
in  others,  suspicion  is  only  excited  when  the  child  faiU  to  stand  and 
walk  at  the  age  at  which  it  should  begin  to  do  so.  Sometimes  the 
first  thing  that  is  noted  \h  strong  adductor  spasm  in  the  l^s;  in 
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•di#r  eaeee  it  ie  the  inabilltj  to  effect  ordered  moTements  witli  the 
hiads.  In  some  iusUnces  convulsions  are  the  most  prominent  sjm- 
,  and  the  difficult/  in  tbe  use  of  the  limbs  is  often  asciibed  to 


The  weakness,  spasm»  idco- ordination,  and  Bpontaneous  moTemonia 
VqaUj  iucreaae  during  the  first  two  years  of  life,  being  revealed  hy 
tbtf  itructural  and  functional  development  of  the  nenruuis  system. 
Thfir  distribution  varies,  but  all  four  limbs  are  affucted  in  about  two 
ihirda  of  the  cases  (twenty-two  out  of  thirty-sii),  and  the  trunk  and 
ntek  muaolea  are  also  conspicuously  involved  in  about  one  third  (eleven 
ttfiet).  In  a  small  proportion  the  limbs  of  one  side  only  are  alFeeted 
(lefea  cases),  and  in  rather  ff  wer  (six  cases)  the  legs  alone  suffer  in 
ooMideraUe  degree.  Yery  rarely  the  symptoms  are  couBcied  to  a 
•bgle  limb. 

In  the  arms  there  is  weakness  and  some  spasm,  which  varies  m 

elkftraoter,  but  is  greatest  towards  the  extremity  of  the  Itmb,  and 

ioterferes  with  Toluutary  movement.     The  elbow  is  generally  deied« 

<  :mes  extended.     The  wrist  is  at  times  bent  at  a  right  angle  to 

rearm,  at  other  times  it  is  over-extended.     The  persistent  strong 

fienoD  may  even  lead  to  sabluiatiun*     The  thumbs  are  inverted  or 

atriided^  sometimes  the  metacarpal  bone  is  extended  and  the  pha- 

Unges  flexed.     The  fingers  are  Hexed  at  the  metacarpo -phalangeal 

joiuts,  and  in  many  cases  they  are  over-extended  at  the  middle  joiat, 

▼inch  may  be  subluxated.     Often,  however,  the  fingtra  and  wrist  are 

in  constant  movement,  now  fl»'xed  aud  now  irregularly  extended.     The 

aavement  is  generally  slow»  like  the  post-hemiplegic  athetoid  spasm 

(f,  86) ;   sometimes  it  is  quick,  and  may  bear  considerable  resem- 

littos  to  the  movements  of  chorea.     In  slight  cases  the  amount  of 

ipim  is  triBiDg,  and  its  chief  e:Gfect  is  the  interference  with  voluntary 

aorenifEiit,  which  always  exists  in  some  degree.     The  ingers  are 

separated  and  moved  irregularly  in  an  attempt  to  take  hold  of  an 

object.     It  is  often  impossible  for  tbe  child  to  pick  up  an  objt-ct, 

iJiboagb  it  can  grasp  firmly  but  slowly,     lu  a  severe  case,  when  the 

isad  hmm  at  last  dosed,  it  may  be  very  diiBcult  for  tbe  child  to  relax 

tlie  grasp.     The  condition  of  the  legs  is  that  described  and  figured  at 

p. 446,  vol.  L     Any  attempt  to  move  them,  and  any  peripheral  im- 

prenicMit  excites  extensor  spasm,  which  renders  the  limbs  rigid,  the 

bed  being  drawn  up  and  the  toes  pointed  down.     There  is  commonly 

•oDke  pemstent  contract  ore  in  the  calf  muscles,  but  this  can  almost 

llwajs  be  completely  overcome  by  steady  pressure  oti  the  sole.     Often 

tb«  feet  are  slightly  inverted,  and  I  have  once  seen  such  extreme 

talipes  varus  that  each  foot  was  turned  in  and  fixed  at  a  right  angle 

tQ  ihe  leg,    Occasiotially  there  is  some  persistent  contraction  of  the 

flexors  of  the  koee.     There  is  often  also  spasm  in  the  adductors  of 

tlie  thighs,  which  may  be  sufficient  to  carry  one  leg  in  front  of  the 

other  on  an  attempt  to  stand  or  walk.     The  knee-jerk  is  excessive 

vhen  the  relaxation  of  the  spasm  permits  its  state  to  be  ascertaiued ; 
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a  fcot-elonos  can  aeldom  be  obtained*  Spontaneons  moTemeutt  af  tli 
toes  and  feet  may  oceasiooally  be  obserred,  and  there  are  sometiiiiei 
coDsiantlj  repeated  movements  of  flexion  and  extenfion  of  the  iruBk 
or  Hmba,  especially  wbeu  tlie  mind  btis  coffered.  In  Tery  rare  eaaei 
the  arms  suffer  more  than  the  legs.  The  limbs  that  aie  affected  &re 
generally  tbin,  but  tbera  ii  never  eitronie  muscular  wasting*  DlmiL* 
ished  length  of  limb  may  be  perceptible  when  the  affection  it  oo^ 
sidedt  but  if  both  sides  are  involved  no  difference  can  be  found. 

The  muscles  of  Ihe  ti-unk  are  sometimes  weakened,  so  that  the  duU 
bas  a  difficulty  in  sitting  up,  and,  if  allowed  to  do  so,  lateral  eunralum 
of  the  spine  may  be  produced*  Tbere  is  never  distinct  paralytii  of 
the  face,  but  sometimes  traces  of  spasm  may  be  observed  about  th« 
mouth.  Occasionally  difficulty  in  swallowing  and  defective  arUcaU* 
tioD  exist,  from  paralytic  weakness,  aud  sometimes  associated  with 
tremulous  difficulty  in  moving  the  tungue.  The  defective  articulation 
is  due,  in  many  cases»  to  another  freq^uent  symptom,  tnental  defeoL 
This  exiats  in  at  least  two  thirds  of  the  ciises,  from  a  doubtful  amount 
to  complete  idiocy,  with  permanent  inability  to  speak*  In  moit  of 
the  cases  in  which  mental  power  is  low,  the  affection  of  the  limbs  it 
considerable^  but  the  opposite  rule  does  not  hold  good ;  the  muscular 
affection  may  be  severe  and  general,  although  tlie  mind  is  nearly  or 
quite  normal.  The  difficulty  in  swallowing  or  menial  defect  or  both, 
often  cause  dribbling  of  saliva,  and  this  seems  sometimes  to  go  on  si 
a  sort  of  habit. 

I  have  once  seen  considerable  defect  of  sight  (associated  with  great 
mental  weakness)  ;  the  ophthalmoscopic  appearances  and  action  of 
the  pupils  were  normal.  Loss  of  sensation  in  the  skin  is  never  to 
be  found. 

The  affection  of  the  two  siiles  is  seldom  quite  equal,  and  the  two 
limbs  most  affected  are  always  on  the  same  side.  Occasionally,  at 
already  stated,  one  side  escapes,  and,  if  the  right  limbs  are  those 
involved,  the  child  is  left-handed.  When  the  legs  seem  to  be  alone 
affected,  slight  inco-ordi nation^  or  at  least  awkwardness  of  movement, 
may  generally  be  observed  in  one  arm  or  in  both  on  careful  exami* 
nation. 

Convulsive  attacks  occur  only  in  a  small  proportion  of  cases,  aod 
they  are  rather  more  frequent  when  the  affection  is  one-sided  than 
when  it  is  general.  They  seldom  date  from  birth  ;  initial  convulsions 
rarely  persist.  Subsequent  fits  begin  g*»nerally  during  the  second 
half  of  the  first  year,  sometimes  later ;  tbey  may  cease  after  lasting  for  a 
short  time,  or  may  recur*  The  occurrence  of  fits  bears  no  relation  to 
the  severity  of  the  limb  symptoms  ;  and,  indeed,  the  latter  may  be 
scarcely  recognisable  when  the  former  are  severe*  If  the  limb  sym- 
ptoms are  one-sided,  so  also,  as  a  rule,  are  the  convulsions.  In  a  case 
in  which  the  legs  only  were  affected,  and  the  leg  centre  alone  found 
damaged,  the  fits  began  in  the  great  toe  of  one  side  or  the  other.^ 
*  Ferguson,  'Arner*  Jodtq.  of  Obfltetrici/  18DL 
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The  iabiteqiient  coarse  of  these  cases  is  one  of  slow  improveoient, 
nkieh  t» greatest  when  age  enables  the  will  to  be  brougbt  to  bear  ou 
Ibe  deflect;  but  it  is  onlj  when  symptoms  are  slight  that  thej  approxi- 
VAtelj  disappear.  A  peculiar  oscillation  in  walking  is  apt  to  be 
livelofH^  and  for  a  long  time  the  patient  may  walk  on  the  ball  of  the 
fool,  the  toes  being  OTer-extended,  or  upon  the  toes  chiefly,  from  the 
teiEpee  eqttiuus.  The  knees  are  sometimes  imperfectly  extended  even 
\a  wmDdog*  and  there  may  be  f^rsistent  inversion  of  the  feet  These 
eooditioDS  may  lessen,  but  often  remain  in  some  degree,  so  that  a 
pemliBrily  0(f  gait  may  persist  thresh  life. 


Patholoot. — ^In  many  of  these  cases,  as  we  have  seen,  convulsions, 

n^dity^  and   paralysis  are  observed   immediately   after  blrtb.    If 

tMldr^i  die»  who  present  such  symptoma,  meningeal  hmmorrhage  ia 

kiariably  found.     The  extravasation  is  sometimes  over  the  convexity 

U  the  brdin,  sometimes  at  the  base.     In  the  former  situation  it  is 

pMsally  biLiteral,  and  is  most  considerable  over  the  central  region 

tad  towards   the   middle 

line    (Fig,    118)  ;    it    is 

fclliid  also  on  the  medial 

Mpsei  of  the  hemisphere 

{hg.  119}  ;    this  is   pro- 

kbly  due  to  the  effects  of 

lbs  overlapping    of    the 

dps  ol  the  sagittal   su- 
llies.    Sometimes,   how- 

erer,  it  exists   only  over 

ibe  posterior  part  of  the 

eoQfsdty.       Where    the 

iijsr  of  blood  is  thicker* 

tlM  0O&TolutioQs  are  much 

oNDpressedt  and  are  some* 

tioies  much  injured,  the 

enthral      tissue       being 

broken  up  and  infiltrated 
blood.  The  hiemor* 
r  at  the  base  is  chiefly 

[the  posterior  fossa  be- 
the  tentorium,  sur- 
ronndiDgthe  pons  medulla 
sod  eerebeUumt  and  it 
gnmUj  proceeds  from  a 
laosfAtion  in  the  cerebellar 
haoslsphere.  Dr.  McNutt 
found  that  the  basal  he- 
morrhage occurred  in  cases  of  head-presentation,  while  the  moil 
estravasation  over  the  oerebral   hemispheres  was  found  in 

l-roL,  u.  27 


Fio.  118, — Menlnge&l  hfemorrliiigo  diiriDg  birth. 
The  tbAdlng  r«protODU  the  extra vstauoa. 


Fxo.  119. — Medial  aspect  of  tbe  hemtipbere  i 
(After  McNutt.) 
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cases  of  foot-preaenlatioii.     It  i&  proliable,  however,  that  the  cortioi 
haemorrhage  also  oecure  in  cases  iu  which  the  head  is  born  first 

In  older  children,  wbo  present  the  symptoms  that  ha^o  besQ 
described,  the  lesion  found  is  atrophy  of  the  convolutions  in  a  certain 
region  of  tbe  brain,  generally  the  central  convolutions,  which  may  U 
small  and  indurat^^d,  and  lie  at  the  bottom  of  a  considerable  depretsicm 


Fio.  12a 


flQ.  UU 


Fl#*  120  left,  and  Fro.  121,  rl^ht  hemigpherefl  of  tbe  bmin  of  ^  ctuld^  the  tubj 
of  blUtcra]  birtb-palBj.     (Af  t«r  McNatt) 


1 


This  appearance  agrees  perfectly  with  the  condition  fonnd  in  early 
cases,  since  the  blood  will  be  slowly  removed,  and  ouly  the  dams^e  to 
the  corlex  of  the  brain  will  remain.  The  long-continued  compression 
of  the  convolutions  hinders  their  development  where  the  layer  of 
blood  is  thickest,  even  if  they  are  not  actually  damaged  b/  the 
compression,  and  a  state  of  atrophic  sclerosis  results  at  the  spot. 

These  conditions  explain,  to  a  large  extent,  the  symptoms  observed. 
The  facts  that  the  thickest  part  of  the  eitrayasation  is  often  at  the 
motor  region,  and  that  it  is  over  both  hemispheres,  explain  the  dis- 
tribution of  the  symptoms  in  the  limbs,  and  their  bilateral  character. 
It  must  sometimes  be  chiedy  on  one  side,  and  thus  unilateral  effects 
are  produced*  The  frequency  with  which  the  legs  are  involved  in 
considerable  dej^iee  is,  no  doubt,  due  to  the  position  of  the  leg 
centres  near  and  in  the  longitudinal  fissure,  atid  it  is  here  that  the 
extravasation  is  most  abundant.  Experiment  refers  to  the  same 
region  the  centres  for  the  trunk  muscles,  which  are  also  often  weak* 
ened,  while  the  extension  of  the  hffimorrhage  in  front  of  the  central 
convoltitions  may  explain  the  frequent  difficulty  in  supporting  the  head. 
The  persistence  of  some  nerve-cells  only  slightly  damaged  may  explain 
the  occurrence  of  the  convulsions,  and  perhaps  also  the  spontaneoas 
movements.  The  spasm  may  be  connected  in  part  with  the  arrested 
development  of  the  pyramidal  fibres,  which  are  fewer  than  normab  The 
spasm  in  the  legs  resembles,  in  its  main  features,  that  which  follows  a 
lesion  of  the  pyramidal  tracts  in  the  spinal  cord,  and  any  dilEerenoes 
are  no  doubt  due  to  the  occurrence  of  the  disease  during  the  stage  of 
development.  Whether  any  more  complex  mechanism  may  be  ooo- 
cerned  in  produeing  the  inco- ordination,  such  as  the  deficient  oontrol 
and  balance  of  other  cerebral  centres,  we  cannot  say.  The  extent  of 
tbe  damage  to  the  cortex  of  the  brain  is  a  sufficient  explanation  of  the 
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itat  defect  that  »ax>ften  eo-exists;  and  tba  fact  that  it  ia,  in  rare 
cbirfljr  orer  the  occipital  lobeB,  enables  us  to  understand  the 
inpfttraieDt  uf  sight  occasionalljr  obaerTed. 

We  ere  not  at  present  able  to  saj  what  sjmptoma  are  due  to 
taaiorrliAge  about  the  pons  and  medulla.  It  eet^ma  reasonable  to 
iseribetothis  the  weaknesa  of  the  neck  and  the  symptoms  in  the 
iKgioe  of  the  bulbar  nerres.  Keverthelesa  it  is  poasLble  that  tbese 
ms/  be  due  to  ejm metrical  lesions  in  the  cerebral  hemispheres  in  the 
lover  perte  ef  the  central  oooYolutions,  and  the  prefrontal  lobe 
sdjio^i  to  them,  oTer  which  the  hsBmorrhage  is  apt  to  extend,  as  the 
IgBiei  ibow*  It  is  unlikelj  that  auj  }imb  s/mptoms  are  due  to 
a|8iT  to  the  anterior  pyramids  of  the  medcdla,  because  the  sjmptoms 
yeuiiUr  in  all  cases,  and  are  certainlj  generally  due  to  the  cortical 
ksde*  Tliat  ihej  are  the  same^  whether  or  not  there  is  weaknees  of 
tbi  ee^  ta  m  fact  that  tuggeats  the  cortical  origin  of  the  latter  gjm* 
^m  alio. 


JnkQTiosis. — ^In  a  well-marked  caae,  in  which  the  ijmptoma  are 
|8Baii«  thm  recognition  of  the  disease  id  easj  if  its  occurrence  is 
bffem,  8o«iie  difficult/  is  presented  bj  cases  in  which  the  symptoms 
us  enfreided*  ojt  in  which  the  legs  onlj  are  affected*  The  most 
iB^ottaat  dtatineiions  from  other  cerebraj  diseases  are^  first,  that  the 
Oiditloii  M  rtaiionary  and  not  progreasiTe ;  and  secondly,  that  there 
ieeUaliorj  of  m  distinct  onset  at  some  period  aubaequont  to  birth. 
Qpftaea  of  nnuler  oli&imcter  are  oceasionallf  caueed  bj  a  tumour 
if  tW  knia.  bat  then  gradual  derelopment  and  steadr  increase  show 
of  a  progT^asire  lesion*  Similar  stationar/  symptomi 
ea  eonLe  leaioa ;  there  is  then  a  clear  onset  to  be  traced, 
jefcue  ajuptofBa,  and  preceded  bj  perfect  freedom  from 
aJEeeHoD.  In  the  case  of  birth- pais/*  if  the  deraogement 
fii«t  noticed  at  a  eertain  period,  It  is  generall/ 
etteetiicm  bad  not  been  apeciall/  given  to  the  state  of 
A  diasanei  difieoltj  in  birth,  or  an  unnatural  preicnte 
^aenUj  be  aaeertaaad;  and  in  man/  eas^  there  ia  m 
4e*,  immediatel/  after  birtb,  to  eonfine  the 
Ibe  ie^i  suffer  ehkflr,  tbe  caeeie  efitan  Ihoegbl  to 
ef  Ae  epoal  oocd.  Aj  alreadj  aenliptted,  hcywe^rer,  rfight 
i  in  the  haoda  can  gaetmll j  be  delected,  and 
tbat  priiaaz/  chiDDiie  diaeaie  of  the  eord  tn 
vekBown.  Isan/eaaeef  epaolieiiafaplegta 
a  eerebnl  eaxtae  is  alwm/m 

IS  tbe  dislinetkui  of  tbecaesa  horn 

beforo  bixtb,  either  firen  diawe 

tbe  btrtb  la,  as  a  nH  Mf  • 

Ibe  diiriai^afte  ie  abeohrte  (eee  abate). 

tba  i»oche«teaUM  er  ng»d]^,  an 
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are  no  acute  tjinptoms  imniediatelj  after  birtb;  or  indicaticm  Uiattlw 
cliild  has  suffered  durlng^  the  process.  Oq  tlie  other  band,  there  ii 
usually  grave  mental  defect,  and  often  a  biatorj  of  m  tendencf  t^ 
idiocj  or  nerrous  maladies  in  the  family. 

FaooNoais* — Am  the  damage  to  the  brain  is  necessarily  i:»ermaTi^  n^ 
so  are  its  effects.     But  when  there  is  no  considerable  mental  d.  t  t : 
the  disorder  of  movement  lessens  in  later  childhood,  because  tbe  will 
gradually  acquires  more  pi>wer  over  the  movement  of  the  limbs,  aiad 
is  able,  to  some  extent,  to  counteract  the  influence  of  the  8pa«m*    Ia 
all  except  the  most  severe  cases  the  child  ultimately  acquire!  some 
ability  to  stand  and  walk-,  although  it  may  be  only  at  the  age  of  m 
or  eight.     As  already  stated,  the  gait  b  often  permanently  peculiar. 
The  meutal  condition  also  slowly  improves*     In  every  case,  however, 
the  prognosis  must  depend  on  the  severity  of  the  symptoms ;  what 
state  the  improvetneiit  will  ultimately  leave  must  depend  npon  tb« 
amount  of  dffect,  motor  and  mental,  and  upon  the  signs  of  imf>ro»e* 
ment  that  can  be  discerned.     It  must  be  remembered  alao  that,  u  a 
rule^  the  greater  the  defect,  the  later  does  improvement  oeeur* 

Tbjeatmbkt, — Drugs  have  no  influence  on  the  morbid  state,  sod 
but  little  on  the  symptome.      Even  in  the  early  stage,  soon  aft^Mf 
birth,  it  is  donbful  whether  any  treatment  can  influence  the  procesi 
by  which  the  brain  is  damaged,    Tbe  meningeal  haemorrhage  probably 
occurs  during  birth  only,  and  there  is  no  evidence  of  any  subsequent 
increase  in  the  extravasation.     No  agents  can  be  expected  to  facilitate 
the  removal  of  the  compressing  blood,  which  is  only  slowly  absorb^'d 
after  permanent  tissue- changes  have  occurred  in  the  cortex.     Doul^t* 
len  it  could  be  removed  by  a  surgical  operation,  but  this  wonld  bate 
to  be  severe,  and  the  diagnosis  would  require  a  degree  of  certainty 
that  could  scarcely  be  obtained  until  changes  had  occurred  in  the 
lynun«  from  which  recovery  would  be  doubtfuL    The  slow  diminn- 
|]0&  in  the  symptoms  cannot  be  ascribed  to  the  recovery  of  the 
^Biftged  structures,  since  they  must  have  passed  into  a  stationary 
^fj^jtziAX  ©ondition  long  before  improvement  commences.     It  must 
\m  itlt  Tftthffl"  to  the  functional  education  of  those  parts  that  are  only 
JMiiy  iniiir^clt  ^"^  '^  ^^  compensation  effected  by  undamaged 
^■fa^     Xicatmcnt.  as  far  as  it  is  possible,  must  consi&t  in  promoting 
^^  ^  tsainiBg  the  motor  power  that  remains,  and  increasing  the 
^^^^H^jp  afford,  by  a  process  of  mascular  education,  and  espe- 
il  movements  of  the  liniba,  fiugers,  &c.     Wlien  the 
11  gUght,  and  tbe  child  is  old  enough,  a  key  ^pe« 
i  neans  of  muscular  and  mental  education.     As  soon 
\  abls  to  stand,  the  attempt  to  walk  is,  in  itself,  a 
iBitranients  sometimes  enable  it  to  stand  tome 
il  otherwise  be  possible,  and  they  may  thus 
b  mitfO'^i^aent.    It  is  useless,  however*  to  emploj 
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UQiil  there  is  enougli  Toluntarj  power  aod  control  to 
Uie  cbUd  to  ^tand  alone  with  their  aid.  Elcctricitj  in  all 
it  useless ;  its  prolonged  use,  in  cases  under  my  care,  has  ah  own 
Ail  tl  has  no  iuduence  orer  either  the  weakness,  the  spasm,  or  the 
iM^>ordioation.  The  treatment  of  conTukive  attacks  is  similar  to 
tiittl  ftf  other  forms  of  epilepsy,  hut  they  are  less  readilj  influenced 


SOCTENING  OF  THE  BRAIN, 


Ssllvaiiig  of  the  brain*  is  the  common  result  of  many  morbid  pro* 

•  %    The  diminution  of  consistence  is  due  to  the  breaking  up  of  the 

zint  slemeota ;  the  resulting  partiules  become  separated  by  serum, 

Mihat  a  soft  pulp  replaces  the  original  firm  tissne.    It  is  the  charao- 

nilio  effect  of  inflammation  of  the  brain, — and  not  long  since  all 

■\*  of  tciftening  were  thought  to  be  inflammatory.     We  now  know 

*  cases  of  acute  softening  are  due  to  a  very  different  cause^ 

„  ^   --.  .*t  of  the  blood-supply  by  occlusion  of  an  artery.f    In  the 

|art  iupplied  by  tbe  occluded  vessel,  the  nerve  elements,  deprived  of 

sniltlion,  at  once  lose  their  functional  powers*  and  qnickly  undergo 

difesemtioD.     In  many  parts  of  the  brain  there  is  not  sufficient  com- 

mmdcatioD  between  the  terminal  arterial  twigs  to  permit  of  the  re-esta- 

Uiihmrntof  the  circulation,  and  structural  degeneration  occurs  in  the 

Mcftte  nerve  elements  with  great  rapidity  ;  in  other  parts,  anastomoses 

mM»  the  blood-supply  to  be  re-established,  and  the  function  returns 

itetrtJitieni  arresL    A  similar  result  may  follow  occlusion  of  a  vein : 

it  Iks  venous  communications  are  ingnfficient  to  allow  the  blood  ta 

mpi  by  some  other  channel,  the  circulation  in  the  part  it  at  an  end, 

Bsd  Ihe  nerve  elements  break  up ;  but  the  venous  anastomosat  ar^ 

lly  fufficient  to  prevent  complete  necrosis  of  the  part     In  rare 

tbere  is  softening  that  cannot  be  referred  to  either  of  these 

but  it  is  then  always  chronic,  never  acute.    Thus  we  may 

iltdl^«isb,  as  pathological  varieties  of  softening,  Acute  Softening 

S  IlihMia  U  nnMBbrnd  thMk  thart  k  ft  6eniid«rmiilfl  HSUnmrn  Mvssa  Om 
ftttd  the  medied  qms  of  tiM  term  "  mSiemst^  of  Uw  bnda.**    Ihm  gimal 
Attadied  to  tli€  term  U  ehronie  mental  faElnre,  ■ad  tiM  ibmm  veil 
thoM  detl^oAtcd  IB  gvnenl  parsl^va  of  the  ioiaiic.    In  »«dlc»t  mm  Ite 
bi«tir^ei<d  toUi«eo<iditioaia  wbi^  ihepliTned  flaSeaeSBAQxcdrtk    8o«e 
■Ml  tlKv«foT«  ba  «B«itted  Is  wiiif  the  tern,  ImS  U  eimv#y  mi  mimtmm 
PW^Mi of  thm  oaJtmm  mod  cowit  irf  ttie  JTurmWk 

ttofslsMoii  of  taah  M^tremf  to  dfgiww^tiBB  of  ti«  eiUriM  wm  Snt  cl«ttij 

by  RoiUa  is  1323,  aad  mom  mhiermmg^  bj  MJbmngmmUm,  CmnwUmad 

IliS  oftbdtiffB  li  m  fr«9MBi  mmm  of  KiffceBiag  vis  inS  pMVtd  mi  by 

(^  tba  inl  vohiB*  of  bk '  ArdtiTCa*),  «ad  m  Om  cvosfcry  bf  EUkm,  wW 

^^ikabto  yapg  CHidiao-Cbg,  Tnm^*  18$g, p.  Ml)  Uvm^t  egrfcaowlidlgi 

I  m^»ti  wftbia  a  ■wimble  ^kHmnm  of  ifei  fiiiiit  pamtim^  mAh$  Md  m 

mUh0Q%  b«i^  ae|«iiated  -mUk  tkt  iuikr  paptr  of  VlwWw, 
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A«a(I)  iDAamiuittoo,  (2)  arterial  ocdtiBion»  (3)  renous  ooeliinoQ, 
asd  Chfoaie  8afleniDg.    The  first  of  thase  varieties  will  he  described  I 
IB  ti«  chftptar  on  ioflammatiou  of  the  braio,  and  the  last  among  tlie 
Softening  also  resnlti  from  pressure,  but  ia  a  secoQ* 
aportaut  form. 

voM   Aetbbial  Ocolitbiok    (Necbotio    SoFTSimra; 
Enoephalomaljlcia)  . 

:  &om  arterial  occlnaion  ia  not  onljfar  more  common  than 
alDltteotiwr  forms  of  softening  pyt  togetber,  but  itia  one  of  the  mott 
tdiaeaaea  of  the  brain,  perLaps  exceeding  in  frequency  oen- 
rhage.^ 


p^W 


Etiology  and  Pathology* — Two  pathological 
eHK*  wmj  cause  the  oceluBion  of  an  artery ;  a  plug  coming  from  a 
!*■•■■■■  pi^j  i)e  carried  into  it  by  tbo  blood  (embolism),  or  a  pltij; 
maf  be  farmed  in  it  by  coagulatioti  (thrombosis)*  There  is  an 
important  diffareuce  in  the  pathological  relations  of  these  two  pn>- 
eeMfllk  Smbolism  is  the  result  of  a  morbid  proceeds  elsewhere  in  the 
HWlatioQt  commonly  in  the  heart.  Thrombosis  is  usually  the  result 
ef  local  disease  of  an  artery  of  the  brain,  by  which  either  its  cahbrd 
m  aanovcd,  cr  its  inner  surface  is  changed,  so  as  to  cause  eoagula- 
^■11  dten  both  these  conditions  coindde.  The  chief  pathological 
that  i^use  these  clmnges  are  atheroma  and  syphilitic 
A  change  in  the  constitution  of  the  bloody  rendering  it  prone 
In  tai||Ti1atr  and  slower  movement  of  the  blood,  from  feebleness  of 
^^  yms^  elten  aid  the  efifect  of  the  arterial  disease  in  producing 
^MM^oML  and  sometimes  cause  it  when  the  arteries  are  free  frooa 
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Altlboiiglk  the  primary  processes  of  thrombosis  and  embolism 
ll^M  d>ili&ct«  and  usually  occur  under  very  different  conditioas,  tbey 
^1^  efleii  coiijoined  in  a  secondary  manner.  If  an  artery  is  obstruct^ 
%W  iwillwJiirni,  the  stagnant  blood  in  it  may  clot,  extending  the  occlu* 
^ML  K  a  clot  forms  in  an  artery  it  may  be  detached  (as  Laborde 
tei  ikcwtt),aBd  may  obstruct  the  Teasel  further  on  by  a  process  which 
ll  idn^lf  cmholism*  But  the  process  is  regardtfd  according  to  its 
Pf^^i^  and  primary  character,  and  the  distinction  between  them 
thMid  always  be  kept  clearly  in  view. 

JiMiffg '^^^  source  of  the  plug  must  be  somewhere  between 

^  l«Mi  Wid  the  l>rain, — in  the  pulmonary  reins,  the  left  side  of 
t|i#  Iwaitt  the  commencement  of  the  aorta,  or  the  large  arteries  of  the 
V«t  II  is  possible  that  septic  material  may  pass  through  the  lungs 
a^  Mgc  in  the  brain,  but  only  capillaries  can  be  obstructed  by 

a  XWi  ll  Ite  «0«ivoo  opinion,  tnd  U  very  likely  correct,  althoogli  the  •ridaaes 
^  ^A  •iai^arf**^    la  tbo  past-mortem  room,  haMnorrhage  it  the  more  frequetil 
u  more  often  quickly  fatal  tbiui  softcDlng  ja. 
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fftltieles  tbat  c\n  pass  tbroogb  the  capillaries  of  the  lungs,  and  anj 

y>9tX  •oftecuiig  of  tbe  braiD  tbaa  prcRlueed  is  usu^tllj  puiiileut,  a 

Mf^toal  ibbflceas  or  mltiubj  iioints  of  euppurariioti.     When  aa  artery 

has  been   plugged  in   coiiseqtience  of  Be|jtic£etnic  processes  in   the 

g^oeml  0j»t6m  (as  uterine  phlebitis),  there  has  uauallj  beea  either 

%  pQlmonarj  abscess  or  eQdocarditis  to  furnisb  the  embolus.    lo 

loost  cases  the  plog  comes  from  the  heart,  and  its  source  is  either 

ditesMd  Talres,  '*  Tegetations  "  from  which  are  separated  and  carried 

ilmg  with  the  bloody  or  a  coagulum  in  tbe  left  auricle,  a  fragment  of 

tkAdot  being  detacbed.     It  is  rather  more  coinmou  in  cases  of  recent 

endocarditis,  rheuraatic  or  *'  ulcerative,**  than  m  chronic  disease,     A 

{re«h  attack  of  endocarditis,  in  valves  previously  diseased,  is  especifillj 

like] J  to  give  rise  to  emboli sm»     The  plug  maj  corae  from  either  the 

ioitic  or  mitral  valves,  but  comes  from  the  latter  much  more  often 

tbiQ  from  the  former.     The  most  frequent  cause  is  mitral  constriction, 

iflwhieh  several  conditions  probably  favour  the  occurrence  ;  the  alow 

Sow  through  the  narrow  orifice  during  diastole  permits  the  aggrega* 

tioo  of  white  corpuscles  on  the  valve*  and  the  quick  flaw  during  the 

toncular  sjstole  tends  to  detach  the  masses  thus  formed.  Moreover,  in 

tlui disease  there  is  often  great  dilatation  of  the  auricle,  and  clot  forms 

In  the  auricular  appendix;   fragments  of   this  clot  are  apt   to   be 

d^liebed,  or  softening  occurs  within  it,  aud  the  particles  pass  into 

tbi  blood.     The  softened   clot  often   contains   organismSi   and   in 

tloentiTe  endocarditis,  also,  the  particles  detached  (usually  small) 

miT  carry  infective  micrococci  into  the  cerebral  arteries.     Hent'e  in 

both  these  conditions  there  is  often  plugging  of  minute  vessels,  aud 

ittflftmraation  in  the  walls  of  the  vessels  aud  the  adjacent  tissue. 

Outside  the  heart,  the  plug  comes,  occasionally,  from  the  lungs.  Less 
itrely  it  comes  from  the  aorta;  when  its  wall  is  the  seat  of  atheroma, 
fmgments  of  degenerated  tissue  or  of  clot  may  be  carried  away  by 
the  blood«  I  have  once  known  the  plug  to  come  from  the  interior 
of  so  aneurism.    Echinococcal  embolism  has  been  once  observed. 

Embolism  occurs  with  equal  frequency  in  both  sexes.  It  is  met 
with  at  all  periods  of  life,  but  is  most  frequent  between  later  child* 
bood  and  middle  life.  In  the  old  it  is  less  frequent,  both  absolutely 
and  in  comi>ari8on  with  thrombosis.  The  suhjects  of  it  have  usually 
suffered  from  those  diseases  that  are  attended  with  endocarditis — 
fhenmatic  fever,  chorea,  scarlet  fever,  in  this  order  of  frequency.  It 
may  occur  in  the  course  of  these  diseases,  or  succeed  them  at  any 
interval  of  time.  At  the  time  of  the  embolism,  or  soon  afterwards, 
the  signs  of  organic  heart  disease  are  almost  always  to  be  recognised. 
It  occurs  also,  although  very  rarely,  as  a  result  of  other  acute  specific 
diseases,  any  one  of  which  is  occasionally  attended  with  endocarditis. 
An  immediate  exciting  cause  is  rarely  to  be  traced.  I  have  met 
with  one  instance  in  which  the  obstruction  followed  immediately  a 
severe  fright,  which,  by  exciting  the  action  of  the  heart,  may  have 
effected  the  detachment  of  the  plug,    Incr^aaed  coagulability  of  the 
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Mood  sometiiQes  co-operates  bj  causing  an  increase  of  depocit  oa 
diaeaeed  valves,  or  tlie  foriMation  of  a  Beparate  clot  in  a  feeble  bcAit, 
ilenoe  embolism  ofteo  occurs  a  week  or  two  after  cbildbirtli.  Thi«  ii 
a  point  of  some  practical  importance :  conditions  favouring  tbrombotii 
do  sot  Becessarilj  render  embolisin  less  probable, 

TBROMBoaia. — Aa  we  have  seen,  tlirombosie  may  be  due  to  atheroina* 
to  sjphilitic  disease  of  the  arteries,  to  disease  of  their  wall  bj  adjacent 
inflamiiiation,  compression,  or  invasion  by  new  growth,  or  to  a  chan^'e 
m  the  blood. 

Atheroma. — The  larger  arteries  at  tbe  base  of  the  brain  are  Wf 
common  seats  of  tho  thickening  of  the  inner  coat,  called  bj  VircUow 
'*  Endarteritia  deformans,"  which,  when  fattily  degenerated,  con. 
fititutes  **  atheroma."  Opaque  jellow  tbickenings,  sometimes  calcified, 
are  the  result.  Only  one  or  two  of  these  may  be  present ;  but  tli^ 
change  usually  involves  many  of  the  larger  vessels  at  the  base, 
extends  for  a  considerable  distance  along  the  chief  branches. 
distribution  may  be  symuretricaL  A  similar  change  may  exist 
arteries  elsewhere,  or  it  may  be  confined  to  those  of  the  brain*  The 
exciting  cause  of  this  disease  is  probably  the  strain  to  which  thesa 
arteries  are  exposed  in  consequence  of  their  proximity  to  the  heart 
and  their  deficient  external  support.  It  is  not  easy  to  explain  their 
occasional  freedom  from  atheroma  when  this  ia  abundant  elsewhere^ 
The  result  of  the  degeneration  is  to  abolish  the  elasticity  of  the  veeael 
to  change  its  calibre,  aometiraea  to  lessen  it  or  to  close  it  altogetb< 
flometimes  to  enlarge  it.  Alterations  in  the  lining  membrane  I 
to  the  formation  of  clot  upon  it,  as  on  a  foreign  body.  Where 
calibre  of  the  vessel  is  increased  the  current  ia  retarded,  and  this  also 
facilitates  coagulation.  The  smaller  arteries  in  the  cerebral  substance 
donotsu^eriothe  same  degree  ;*  but  the  orifices  of  branches  coming 
t»ff  from  an  atberomaioua  vessel  are  often  narrowed  or  closed,  although 
the  main  trunk  is  pervious,  and  thrombosis  may  be  confined  to  these. 

Athei'oma  is  common  after  middle  life,  and  increases  in  frequency 
with  age.  It  occasionally  occurs  before  forty,  chiefly  in  assodatioo 
with  chronic  Brigbt's  disease*  in  which  the  arterial  tension  inereaMt 
the  strain  on  the  vesst4s.  Gout  also  induces  early  degeneration. 
Softening  from  atheroma  shows  a  corresponding  rcLition  to  age.  It 
increases  in  frequency  as  life  advances,  and  the  increase  continues,  if 
due  correction  is  nmde  for  the  dimitiished  population,  to  extreme 
senility,  exhibiting  in  thia  respect  a  contrast  to  hsemorrhage  (see 
p,  387).  The  occurrence  of  atheroma,  and  therefore  of  softening,  is 
facilitated  by  chronic  alcoholism,  A  cachectic  stale  of  the  systent.  or 
iome  cause  (such  as  prostrating  illness  or  grief)  that  alters  the 
constitution  of  the  blood,  and  weakens  the  action  of  the  heart, 
often  concurs  in  iroducing  the  thrombosis.  Tlie  gouty  diathedis 
may  thus  co-operate,  and  even  cause  premonitory  thrombosis  elsewhere. 

^  F»tiy  degeneration  of  the  cclld  liiiiQg  thd  perivascdar  iheatbt  of  lUe  mluuU 
urteries  ii  verjr  commoci  even  in  the  youngs  bat  It  without  patbologioil  ■ignificanoi^ 


t  i^ 
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J^fpkiiiiic  diitOM  is  a  common  cause  of  fioft^Ding.^    It  is  cbiefljr  a 

mtequ^aco  of  acquired  ejphilis.  and  so  occurs  in  adult  life.     About 

kalf  Um  iufferers  are  between  fliirtj  and  forty  at  the  time  of  the 

ittftdr,  one  tblrd  between  twenty  and  thirty,  and  moat  of  the  remaitider 

between  forty  and  fifty ;  under  twenty  and  over  fifty  it  is  yery  rare. 

The  period  after  infection  at  which  it  is  developed  varies  mucb,  but  in 

tht  majority  of  cases  is  from  one  to  twelve  years.    I  have  met  with  it 

isfltfly  as  six  months  and  as  late  aa  nineteen  years  after  the  primary 

101%    Fiftj  cases  in  which  the  diagnosis  was  practically  certain,  and 

tbi  period  after  infection  could  be  definitely  ascertained,  were  dis- 

triboted  as  follows : — In  a  quarter  the  onset  was  during  the  fir^t  two 

jmn  after  iuftction,   and    the   remainder   were  distributed   thus: 

ft— ^  nine  cases;  3 — 5,  seven  casts;  6^10#  nine  cases  ;  11 — 15,  eleven 

euas  16—20,  four  cases.     The  longest  intervals  were  18  and  19  yeartt 

the  ibortest  6  months  (except  a  doubtful  case  at  3  montbs).     Ko 

mm  in  married  women  are  available  for  comjiarison  because  the  date 

of  infection  cannot  be  ascertained  ;  many  other  cases  are  not  available 

bfcsnse   the   individual  baa   bad  more  tban   one  sore.     TLe  above 

iwenty-six  cases  are  all  that  could  be  employed  for  this  purpose  out  of 

aboat  a  hundred  of  which  I  have  notes,  in  wbiqh  the  diagnosis  was 

msonably  certain.     It  has  been  met  with  in  cliaracteristic  fonn  ai 

imult  of  inherited  syphilis^  between  birth  and  the  tenth  year. 

Aa  an  isolated  change  (apart  from  mussive  Bjphilitic  growths)  it  U 

ilmoit  coufiued  to  the  larger  arteries  of  the 

t)Sie»    The  vessels  most  common  ly  al^ected 

are  the  internal  carotid,   middle  cerebral^ 

vertehraly  basilar,  and  posterior  cei-ebrah 

One  or  many  vessels  may  be  affected*    The 

djAtfibution  of  tbe  change  is  commonly  ir- 

reSfalar,  but  sometimea  it  is  symmetricaL 

liw  change  may  proceed  to  the  obliteration 

of  the  vessel*  but  more  frequently  when  the 

tamea  is  considerably  oairowed  a  clot  forms 

within  it  and  suddenly  arrests  the  drcula-     )^ 

tion,  or  forms  in  branches  arising  from  the 

iffected  part.  Tbe  disease  consists  in  a  fibro- 

ouclear  growth  in  the  wall,  which  causes  a 

nodular    projection   on    the  eiterior  (Fig, 

122),  ^nd  diminishes  also  the  calibre  of  the    p^j^  121.— gypTjilld©  diieftM 

veisel.    The  proJeLtions  are  more  nodular,      of  the  bafiilor  and  vortebnl 

irregnkr,  and  less  opaque  tban  in  atheroma.       ^^^^^^  tbroMiboti.  of  left 

The  structure  of  the  growth  resembles  tbat 

of  s^hilomata  elsewhere.  It  generally  bigine  by  a  nuclear  pro- 
liferation between  the  inner  coat  and  the  elastic  lumina,  or 
outside  tlie  latter :  in  the  former  case  the  elastic  lamina  is  pushed 
ouiwtkrds  ;  it  may  undergo  degenerative  softening,  and  a  thrombus 
^  8e«  ftlio  tho  writtir'i  '  Sypliilia  aud  the  Ncrvoui  ^jstcm/  IE9S,  Lect.  II. 
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may  form  on  the  altered  inner  sorface.  Antisypliilitic  treaiaect 
usiiallj  Itj duces  a  fibroid  cicatrtcial  cbaiige,  which  causes  the  nodaUi 
projection  to  he  sHght,  and  the  aspect  may  resemble  that  of  early 
atheroma.  If  the  elaatic  and  muscular  elements  are  replaced  by  dii- 
tensible  Sbroid  tissue,  the  wall  may  bulge  into  an  aneurism.. 

Other  forma  of  arterial  disease  causing  thrombosis  are  Tery  rsf& 
Occasionally  pressure  on  an  artery  so  narrows  it  that  coagolatioB 
occura.  Secondary  arteritis  may  result  from  inflamraii-tion  of  the 
membranes,  especially  from  traiunatic  meningitis.  The  outer  coat 
of  the  vessels  becomes  tbickened»  and  degenerative  changes  umj 
be  set  up  in  the  middle  and  inner  coats,  and  may  lead  to  thromhotifl 
months  or  years  after  the  primary  mischief**  from  which  the  patient 
may  have  apparently  recovered.  In  the  course  of  tubercular  menin- 
gitis, a  tubercular  or  inflammatory  infiliration  of  the  walls  of  tbe 
arteries  has  been  met  with,  especially  in  small  vessels,  and  has  pro- 
duced thrombosis.  This  occurs  chiefly  at  the  convexity,  and  may 
precede  df  finite  symptoms  of  inflammation,  especially  in  adults  suffering 
from  phthii^ia.  The  inhalatioii  of  carbonic  oxide  has  caused  arterial 
degeneration  and  soften ing,  even  in  young  adults. f  Lastly*  it  may 
be  mentioned  that  ligatnre  of  the  carotid  occasionally,  although 
rarelv,  cau:^e8  necrotic  softening  of  the  brain*  Usually  the  collat^jfid 
circulation  is  sufficiently  free  to  prevent  this. 

Blood' states ;  JSimple  Thromhoiii. — In  certain  conditions  of  the  blood, 
coagulation  occurs  with  undue  readiness.  These  states  accompanj 
cbildbirtb,  acute  diseases,  cancer,  gout,  tuberculosis,  and  general 
malnutrition  at  all  periods  of  life,  but  especially  in  young  children 
and  old  persons.  Coinciding  with  disease  of  the  arteries,  it  exerts  a 
powerfol  influence  on  the  occurrence  of  thrombosis  in  them.  In  tbe 
old  this  iufiuence  is  often  seen;  the  accident  follows,  for  instance, 
some  general  illness  or  some  depressing  emotion.  Arterial  throm- 
bosis maj  occur  also  from  this  cause  when  there  is  no  arterial  disease, 
or  the  clot  may  form  in  a  Tein  or  sinus.  This  occurs  occasionally  in 
adults,  as,  for  instance,  in  the  course  of  phthisis.  It  has  cTen  been 
known  to  occur  in  chlorosis.  J  Sudden  hemiplegia  sometimes  occurs 
under  conditions  of  impaired  general  health  in  young  adults,  in  whom 
syphilis  and  heart  disease  can  both  be  excluded ;  spontaneous  thn»m- 
bosts  seems  the  most  probable  cause,  since  it  has  been  observed  in 
external  veins  at  twetity-one,  twenty-three,  and  twenty-four  years 
(Angelucci).  A  sudden  cerebral  lesion  frequently  occurs  in  childrea, 
and  is  probably  due  in  most  cases  to  thrombosis  in  a  vein  or  artery^ 
but  it  is  occasionally  the  result  of  endocarditis  and  embolism.  These 
eases  are  separately  described. 

Cardiac  Weakness, — The  slower  the  blood-current,  the  more  reac 
does  coagulation  occur.     Hence  feebleness  of  the  heart's  actioa 

•  •  Med.  Opbtbalmoicopy/  Cane  4»  2nd  ed^  p,  270, 
t  Pocklien,  *  Virehow's  Arcli,,'  Bil,  cxii. 
%  Bkerritt,  Clin.  Soc.,  1885, 
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pow«rfal  factor  m  tb6  prodaction  of  thrombosis.  Tbe  we^kneBa  maj 
be*  duo  to  cardiac  disease*  especiallj  to  dilatation  of  tbe  Mt  ventricle, 
*5r  ii  maj  V>o  da©  to  geoeral  causes,  prastration  from  acute  or  cbronio 
flloen,  a&d  tbe  liko.  Manj  of  tbe  general  causes  of  tbrombosis  act 
as  mticli  or  more  by  weakening  the  heart  as  hj  altering  the  blood. 

p4THOLoaicAi«  ANjLTOJrr, — EmboltBrn, — ^The  plug  maj  consist  of 
fibrin^  uaimllj  decolourised;  of  vegetation,  soft  or  firm,  from  a  cardiac 
falre ;  sometimes  of  a  calcareous  mass  from  a  valve  of  tbe  heart  or 
Iho  wall  of  an  arterj;  and  sometimes  of  minute  fraguients  regulting 
IroiD  the  breaking  down  of  clot  or  atheromatous  mat^?rial.  In  tbe 
latter  «fta6  minute  vessels,  even  capillariea,  may  be  plugged;  in  tbe 
fonnar  oave  a  large  vessel  is  usually  obstructed.  Oceasioually  a  plug* 
sfter  obstructing  a  large  vessel,  breaks  up,  and  tbe  fragments  paaa 
on  inUi  the  »maller  branches.  The  embolus  is  usually  arrested  where 
the  arteiy  ia  narrowed  by  giving  off  a  large  branch,  very  often  at  a 
Huroation  (Fig.  123).  If  firm,  it  may  retain  it«  original  shape; 
l>at  if  soft,  it  may  be  moulded  to  tbe  form  of  tbe  vessel  by  tbe  pressure 
of  the  blood,  A  coi^ulum  usually  forms  beyond  the  plug,  and 
Sitefids  into  tbe  dtst^il  bram-bes,  and  another  often  forma  on  the 
CirduM:  side  of  the  plug  as  far  as  tbe  origin  of  a  large  branch.  The 
ieooodary  clot  is  red,  and  from  it  tbe  paler  embolus  can  usually  be 
diitiaguished  without  difficult?  (Fig.  123,  L.  v.).  Sometimes  the  distal 
part  of  the  vessel  is  empty  and  contracted.  The  obstructing  plug  may 
bK^k  up  and  pass  on  into  the  uiinute  brancbes  before  coagulation 
oeoora.  Hence  we  cannot  always  find  an  obstructed  artery  even  wben 
sstenaive  softeoing  has  occurred. 

Tbe  middle  cerebral  arteries  and  tbeir  brancbes  are  the  most 
Sequent  seM  of  embolism,  because  they  are  tbe  direct  conti Dilation  of 
tke  carotid,  and  from  tbe  mode  of  origin  of  the  left  carotid  tbe  left 
middle  cerebral  is  ratber  more  frequently  plugged  tban  tlie  right. 
Bat  the  difference  between  the  two  is  If ss  tban  is  often  stated,  tbe 

►portion  being  as  six  to  five.*     Both  middle  cerebral  arteries  have 

\n  obstructed  in  rare  instanees.f  Yery  seldom  tbe  intt^mal  carotid 
Ii  obstructed,  but  the  circulation  in  its  branches  is  usually  maintaine'l 
hj  the  circle  of  Willis.  Next  in  frequency  is  tbe  posterior  cerebral, 
and  then  tbe  vei-tebral.  The  left  vertebral  is  more  often  plugged  than 
right,  for  the  reason  mentioned  on  p.  60 ;  but  tbe  two  posterior 
ibiala  are  affected  with  equal  frequency,  tbe  plug  having  to  pass 
ugh  the  common  basilar.  The  anterior  cerebrals,  the  cerebellar 
ries,  and  tbe  basilar  are  rarely  the  seat  of  embolism,  Embolitfm 
the  basilar  bas»  indeed,  been  thought  to  be  impo^sible,|  but  it 
Oelp^e,  left  6i  (49  per  cent},  right  54  (41  p«r  ceut.)— <  Arch*  der  Heilkuode,' 

t  Ai  in  ft  caae  of  nlcerfttive  eadoc&rditis  recorded  by  Ciirrittgtoii, '  Pi^tb,  Tmtft.,* 

ijuv,  1884»  p,  108. 
t  NoLhaogel,  *Topi»che  PUgncMe,*  &e.,  1879,  p.  105  s   Leydeii«  'Z«iUelL.  I,  kL 
Hed/  Bd.  V,  18S£,  p.  17S, 
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certainlj  occurs,  as  Fig.  123  ebowfl^  A  plug  too  large  to  he  arrefltd 
in  the  Tertebral,  and  too  am  all  to  enter  the  posterior  cerebral^  muitot 
necessity  be  arrested  in  the  anterior  extremity  of  the  basilar,  aud  tLe 
adjaotnt  figure  is  an  example  of  thie.^    Barest  of  all  is  embolism  of 

the  cerebellar  arteiias, 


4 


doubtless  in  conae- 
quenoe  of  the  angle 
at  which  thej  arias 
i)om  the  larger  trunks. 
More  than  one  arterj 
maj  be  plugged,  hut 
us^Uj  at  different 
titnea,  rarely  at  the 
aame  time*  When 
the  plug  eomea  from 
a  septic  source,  as  in 
ulcerative  endocardi. 
tis,  a  secondary  arte* 
ritis  may  oocur  at 
obstmcted  part,  anji 
sometimes  the  iuOam* 
111  at  ion  ma  J  extend 
to  the  neighbouring 
structures.    Oecasioiui 


I  in 

rdi.^ 


Fis,  123, — UmboHim  ef  basllir  trtery  tnd  of  t^'ft  Tcr- 
tehral.     The  latter  is  shown  cut  open  at  L  V.     The 

paler  emholut  can  b»  ilisiingulshed  from  the  »econ-  q^]]j  f}^^  artery  behind! 

<krj  clot  hchind  it.     E  ia  the  plu^  e  from  tbe  ejttrera itv  . ,        ,                  ,        iv    1 

of  tbe  bttiilar,  moulded    l^y  preasur©  into  th©  thnpo  ^'^^  P^^S;  or  WtieD  tJiei| 

of  the  vea»e1,  with  projcctiotia  correa ponding  to  the  obstruction  is  imper- 

b™nel,o»      Th^re  i.  5  Beconduy  thraioba.  in  the  Mt  j^.^j   j^  ^,^^^  into  Wl| 

poit»  ctveorex,  I.  j».  c«  I 

aucurism;  the   walls^J 

clianged  by  the  mfianimatioo  and  rendered  inelastic,  yield  before  i 

pressure  of  tbe  blood. 

ThromhosU  from  Atheroma. — Mauy  arteries  of  the  base  are  usuallf 

affected  bj  atheroma,  aud  thrombosiB  may  occur  in  any  of   them|l 

sometimes  in  two  vessels  simultaneously^  more  often  in  succession,  ( 

It  is  most  coTumou  in  the  internal  carotid,  middle  cerebral,  basilar,.! 

?ertebral,  and  posterior  cerebral     It  may  occur  in  the  branches  that] 

come  off  from  the  diseased  and  thickened  part  of  tbe  vesseU  although  ( 

the  trunk  remains  pervious.     The  branches  gi^en  off  by  the  basilar  ta  1 

the  pons  may  be  thus  obliterated,  and  softening  of  the  pons  may { 

occur     In  the  same  way  the  branches  of  the  middle  cerebral  to  the] 

central  ganglia  may  become  closed.     When  a  clot  forms  aud  obstmcta  \ 

the  Yessel,  it  usually  extends  into  its  distal  brancbes.     This  ia  true  I 

of  the  internal  carotid,  thrombosis  in  which  usually  extends  into  the 

middle  and  anterior  cerebrals,  and  even  to  the  ophthalmic  artery »     Inl 

this  resi>ect  thrombosis  of  tbe  internal  carotid  presents  a  contrast  toi 

embolism,  aud  has  much  more  serious  consequences,     A  clot  in  thdJ 

•  *  Brmin/  voL  i,  1882, 
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Im&j  extend  iuio  the  basilar,  or  tbe  cireuktioB  in  tbis  maj 
tained  by  the  other  vertebral. 
A  clot  usually  obstructs  the  vm^el  whore  it  is  formed,  but  oeca- 
cioiiallj,  afi  already  stated,  a  clot  that  has  farmed  oe  tbe  side  of  a 
Tsssel  may  become  detached,  and  may  be  arrested  at  a  narrower  part 
of  tho  vessel  a  little  farther  on  (Laborde),  This  mechanism, 
aliboctgli  probable,  can  rarely  be  proved.  When  the  clot  is  in  the 
pkeo  mt  which  it  was  origiually  formed,  it  is  adherent  to  the  wall, 
pale,  and  often  laminated.  In  a  recent  case  tho  secomlary  coagnliim 
th^  forms  in  the  distal  part  of  the  artery  is  nsually  red  and  adherent. 
Alter  a  time  it  undergoes  changes,  may  become  organised,  or 
Regenerate,  and  even  calcify.  The  artery  may  become  transformed 
into  a  fibrous  cord.  Very  rarely  a  thrombus  breaks  down,  or  is 
pushed  on  before  distal  clotting  ocoura,  and  the  circulation  is  thus 
partially  or  entirely  re*estabiiahed,  or  the  distal  thrombus  (especially 
in  the  cortex)  only  extends  towards  tbe  periphery  a  short  distance, 
I  collateral  circulation  l^eing  maintained  in  the  smaller  arteries. 

Syphilitic  Dwease,— The  disease  narrows  the  cavity  of  the  vessel  to 
i  greater  extent  than  does  atheroma,  and  hence  thrombosis  plays  a 
imaller  but  still  effective  part  in  producing  the  final  occlnsion.  The 
brancbes  coming-  off  from  the  vessel  are  obstructed  without  occlusion 
o!  the  trunk,  even  more  frequently  than  in  atheroma.  Otherwise  the 
two  conditions  produce  very  similar  pathological  effects. 

Anatomical  ConBequenees. — The  first  effect  of  arterial  obstruction  is 
lo  cause  tbe  arrest  of  the  arterial  blood-supply  to  tbe  region  supplied. 
L There  is  generally  arterial  anismia ;  sometimes  the  ciipillaries  may 
ecome  distended  with  blood  from  tbe  veins,  and  may  give  way  in 
^places,  so  that  the  area  may  be  infiltrated  with  beemorrbagic  points, 
[For  tbe  firat  twenty-four  hours  tbereis  little  change  in  tbe  consistence 
[«f  the  part,  and  if  the  vessels  are  empty,  it  is  difficult  to  distinguish 
[the  affected  area  from  tbe  rest  of  tbe  brain,  the  only  difference  being 
I  it4  paler  tint.  After  the  first  twenty-four  or  thirty-si i  hours  the 
[  eon  sis  ten  ce  of  the  tissue  rapidly  lessens;  the  nerve-elements  bre.ilc 
I  down,  and  their  fragments  are  separated  by  effused  serum,  so  that  aa 
larea  of  softening  results.  The  serum  comes  no  doulit  partly  from 
[ie  blood,  and  partly  from  the  lymphatio  sheatba,  in  which  tbe 
iphatic  fluid  must  collect  if  the  vessels  collapse.  Tbe  tint  of  tbe 
Itottened  area  depends  on  the  amount  of  blood  within  it,  and  may  l^ 
iwhite,  yellow,  or  red  from  the  beginning.  The  blood-corpuscles 
^pe  into  tbe  softening  tissue,  partly,  perhaps,  by  diapedesis,  and 
Ipartly  by  tbe  rupture  of  the  capillaries^  tbe  walls  of  which  undergo 
pTapid  degeneration.  The  red  colour  changes,  in  the  course  of  a  few 
]  weeks,  to  yellow,  by  transformation  of  the  blood -pigment.  Tbus 
I  three  forms  of  softening  are  distinguished — wbite,  red,  and  yellow, 
i  but  these  do  not  correspond  to  patbological  varieties.  In  all  forms 
the  process  of  destruction  of  the  nerve-elements  proceeds  to  Ibo 
formation  of  fine  fatty  granules,  in  part  aggregated  into  *' granule 
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corpuscles/*  These  constitute  a  diitinctioa  {rom  po«t-moiieiB 
softening,  in  which  tlie  Begmentation  of  the  nerre-tubea  does  aotfo<nD 
iucb  small  fragments,  and  granule  cor[)nscle8  are  absent. 

Med  ioftening  is  found  cLiiefly  in  the  grey  substance,  where  the 
vessels  are  nuiDeroua,  especially  in  the  cortex  and  centnil  ganglia. 
The  tint  varies}  the  red  colour  is  usually  punctiform,  or  mttigled 
with  yellow  and  white*  If  the  extravasatians  are  large  and  numerous, 
**  capillary  apoplexy  "  results.  The  dimmution  of  conatstenot  is 
usually  moderate.  According  to  the  amount  of  effusion  of  Bennxi 
and  bloody  there  is  swelling,  and  the  diseased  area  may  project  abote 
the  cut  surface.  Inflammatory  changes  result  from  the  vascular 
distension,  and  in  proportion  to  tliese,  increase  in  tbe  nuclei  of  the 
neuroglia  is  found.  From  this  cause,  aud  from  the  migratiou  of 
white  corpuscles,  pus-like  cells  appear.  The  vessels  are  dilated,  and 
may  present  a  moniliform  appeaiatice.  Their  perivascular  sheaths 
are  ofteii  distended  with  blood.  Commencing  degeneration  of  the 
eSosed  blood  may  cause  a  brown  tiut, 

FeWottf  Bojiening  results  from  red  softeaing.  by  degenerative  changes 
in  the  Mood  effused.  It  has  a  similar  seat,  being  frequent}y  met 
with  in  the  couvolutions,  where  it  constitutes  the  pl<tqu€s  jaunu  of 
the  French.  Its  conaislence  is  usually  slight,  its  aspect  granular. 
The  colour  de|>eBd9  on  the  presence  of  minute  pigment  granules* 
diffused  colouring  matter,  and  htematoidin  crystals* 

WJiiU  softening  has  the  titit  of  the  normal  cerebral  substance^  and 
is  chiefly  fuund  in  the  white  substance*  In  consistetice  it  varies;  it 
may  be  only  a  little  below  that  of  the  brain  tissue,  or  it  may  be  difflu* 
ent«  Its  aspect  is  uniform,  or  white  flakes  are  scattered  through  it. 
The  limits  are  usually  gradual.  'D'odcr  the  microscope  it  presents 
the  detritus  of  nerve-elements,  a  few  nuclei  from  the  connective 
tisauej  granule  corp)Uscles,  and,  ultiiuately,  corpora  amylacea*  It 
occasir>iially  has  a  gangrenous  odour,  and  then  may  be  found  in  the 
white  or  in  the  grey  substance,  probably  resulting  from  the  obstruc- 
tion of  capillaries  by  septic  material. 

The  process  of  softening  is  attended  with  inflammatory  changes 
around  the  affected  area,  and  the  adjaceut  nerve-elements  of  ten  suffer 
permanently  in  nutritioa  and  function  from  this  cause.  It  is  import* 
ant»  in  regard  to  the  symptoms,  to  remember  that  the  destroyed  area 
is  surrounded  by  a  zone  of  slighter  damage. 

UUimaie  Changes. — White  and  yellow  softening  may  remain  for 
years  unchanged.  Sometimes  the  alterations  in  the  elements  of  the 
neuroglia  and  the  extravasated  white  corpuscles  result  in  the  forma- 
tion of  a  considerable  quantity  of  conns ctive  tissue,  consisting  of  flue 
flbre>cella  and  fi^bres,  most  abundant  in  the  margins  of  the  softened 
area,  which  become  Arm  and  dense,  and  ti*abeculs9  of  connective  tissue 
may  cross  the  cavity.  After  a  time  the  fluid  may  be  absorbedt  the 
fat  removed,  and  a  sort  of  cicatrix  results.  In  other  cases  the  walli 
alone  are  thus  altered,  the  solid  pai  tides  are  removed  from  the  soft* 
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eoed  tinner  and  a^  cjst  is  formed.    The  outer  portion  of  the  cjst  or 
eicatiix  maT  be  limited  hj  a  zoue  of  dilated  blood -veasels. 

S^ft  0/  ^o/2^nin^.— Thoreis  uo  part  of  tbe  brain  in  whicb  eoftening 
kMDOiboeo  found,  but  its  most  frequent  seats  are  the  cortex,  the 
€(ffpQs  stri^tumt  and  tbe  optic  tbalamus.     It  ia  alao  frequently  found 
ID  the  poni^  and  accasionally  in  tbe  medulla  and  cerebellum.     An 
eiMDple  of  Boftening  of  tbe  pona  ia  abown  in  Fig.  59,  p.  72.     Tta 
ooetrroftce,  position,  and  characters  depend  on  tbe  distribution  of  the 
i«0da.    The  t mall  arteriea  of  the  corpus  striatmu  and  o|>tic  thalamus 
ire  **  terminal  arteries,"  banng  only  capillary  commumcations  with 
dther  Tifasels.      The  arteries  to  tbe  surface  of  tbe  bmin  are  alao 
lometimes  terminal,  but   uanally   possess    anastomoses   with  otber 
briDches  which  Tary  in   degree  and  disposition.     Hence  obstruc- 
tion in  the  ceutral  arteries  leads  invariably  to  softening ;,  obstruc- 
tioD  iu  the  su(>erficial  arteries  often  causes  softenings  which  Involves 
the  grey  substaQce  of  tbe  oODTolutions  and  some  of  the  subjacent 
vbito  centre  to  which   tbe  yessela  penetrate;    but   frequently  the 
iu»tomoses  of  the  superficial  vessels  are  so  free  that  softening  does 
wyt  result,  or  only  occurs  in  parts  of  tbe  area  of  the  artery  occluded.* 
Obstruction  of  a  main  trunk  (as  the  middle  cerebral)  may  thus  lead 
toioftening  of  the  central  region  (coi^ua  striatum),  while  the  conro- 
iattons  escape,  or  both  may  suffer.     Some  parts  of  the  cortex  escape 
morefr^qnently  than  others ;  the  convolutions  about  the  fissure  of 
Sylrins  are  often  destroyed  by  obstruction  of  the  middle  cerebral 
vbeo  tbe  higher  regions  of  tbe  cortex  are  intact  (see,  for  instance. 
tliA  loftemug  figured  on  p.  23). 

The  changes  thus  described  are  met  with  in  all  forms  of  vascular 
obstraction.  Tbe  causes  that  determine  the  amount  of  blood  in  the 
loftened  part  are  not  all  understood,  but  the  amount  seems  to  be  larger 
to  the  young  than  in  the  old,  and  perhiipa  in  embolism  than  in  throm- 
boiifp  Cohnheim  and  Litten  have  proved  tbat  embolism  in  any  oi^n 
ii  usually  attended  with  diatenaiou  of  tbe  veins  and  capillaries  in  the 
mfarcted  area,  and  with  abundant  e£tusion  of  serum.  It  is  surprisiDg 
thst  such  distension  is  not  more  constant  in  the  brain. 


Symptoms. — The  symptoms  pruduced  by  the  occlusion  of  an  artery* 
tsd  consequent  necrotic  softening  of  the  brain,  resemble  those  of 
osrebral  bsBmorrhage  in  being  of  two  classes^  one  transient,  the  result 
of  the  sndden  interference  with  the  functions  of  the  brain » tbe  other 
more  or  less  permanent,  tbe  result  of  the  destruction  of  the  nerve* 
elements  in  tbe  affected  area.  The  permanent  symptoms  depend  on 
the  position  of  the  lesion  ;  the  symptomfl  that  attend  the  onset  rary 

•  Afl  aa  llluttrfttion  of  the  fret  arterial  commnnlcation  th&t  often  eikU  in  tbt 
eortes,  it  m^j  he  meotioned  tbftt  Prrif.  Thane  has  iufornied  me  that  attempti  to 
iigeei  separately  the  artcriei  lupplying  the  cortex  fail  more  often  tbaa  tbej  HQcceed, 
OQ  aooount  of  the  rendiiieti  with  which  the  iDjectioEi  pHasee  from  one  arterial  region 
loSBother. 
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according  not  only  to  tlie  seat,  but  also  to  the  uature  of  tb 
oeclasion. 

Premotiitory  fiytnptoms  are  rare  in  embolism.  When  preaent  thff 
are  not  true  protlromata,  but  consist  in  sligbter  atiacka  of  the  tame 
character,  or  the/  are  the  first  ijmptoins  of  the  onset  when  the  occlu- 
sion is  gradual.  Tbere  is  no  precedrng  indication  of  encephalic 
diseasej  because,  until  tba  plug  obstructs  the  vessel*  the  brain  ii  in  i 
normal  state.  In  thrombosis  from  atheroma,  on  the  other  hand, 
premonitorj  symptoms  are  frequent.  They  depend  on  the  ioli^ 
ference  with  the  supply  of  blood,  due  to  the  disease  of  the  veitrla 
They  may  exist  for  monihs  bifore  the  onset  or  only  for  a  few  houn 
The  most  common  are  dull  general  headaehe,  giddiness,  tingling; 
'^nnmbneas/'  slight  weakness  in  one  half  of  the  body,  sometimet 
limited  to  a  siupfle  limb,  and  often,  but  not  alwaysp  correspoudi 
in  scat  to  the  subsequent  paralysis  ;  less  commonly  there  is  defectii 
articulation,  or  some  mental  change,  failure  of  memory,  or  irril 
bility  due  to  the  general  malnutrition  of  tbe  brain,  that  is  proda< 
by  wide-spread  arterial  disease.  In  syphilitic  disease  premoaitorjf 
sjmptoms  are  also  frequent*  In  some  cases  tbey  resemble  those 
just  described,  but  more  severe  general  cerebral  symptoms  are  boih 
common  and  ebamcteriatio.  Headache  is  tbe  most  frequent,  and  ii 
often  severe,  usually  general,  aiul  may  be  worse  at  night*  It  xna] 
exist  for  weeks  or  only  for  a  day  or  two  before  the  onset,  Anothi 
occasional  premonitory  symptom  is  giddiness.  Sometimes  there 
considerable  mental  dulness  or  a  somnolent  condition,  lasting  t 
weeks.  This  is  true  also  of  other  forms  of  arterial  disease,  but  pi 
m onitoiy  symptoms  are  abseu t  in  simple  tbrombosis.  In  all  cases^  thetf'^ 
presence  is  ta>r  more  significant  than  their  absence. 

The  onset  of  cerebral  softetiing  is  attended  by  loss  of  consciousness 
in  a  conBiderable  number  of  cases,  aUbongh  this  is  less  frequent  than 
in  hflsmorrhage.  The  sudden  obstruction  of  a  large  vessel,  however 
produced,  frequently  entails  a  distinct  apoplectic  attack,  Tbe  obstmc 
tion  of  a  small  branch,  causing  only  a  small  spot  of  softening,  often 
causes  no  loss  of  consciousness.  For  lesions  of  equal  siste,  the  mors 
sudden  tbe  obstruction,  tbe  more  pronounced  is  the  apoplectic  seizure. 
This  is  well  seen  in  cai^es  of  the  same  natui'e.  In  embolism  a  gradual 
onset,  occupy  in  g  many  Lours,  is  rare,  but  when  it  occurs  there  Is  no 
unconsciousness ;  but  with  a  sudden  onset  loss  of  consciousness  is  very 
frequent.  In  syphilitic  disease,  on  the  other  hand,  consciousness  is 
more  frequently  preserved  tban  lost.  Tbe  contrast  between  these  two 
conditions  is  more  marked  than  between  embolism  and  senile  sofU^ning, 
because  the  advanced  life  renders  loss  of  consciousness  more  readily 
produced.  When  there  is  well-marked  apoplexy,  the  loss  of  co^i* 
BClousness  may  be  the  first  symptom^  but,  rather  more  frequently  than 
in  hsBmorrhage,  foeal  symptoms,  especially  hemiplegia,  come  on  befo; 
the  coma.  Tbis  is  especially  the  case  in  atheromatous  thrombosi 
The  apoplectic  condition  itself  presents  no  characteristic  feature; 
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ftUet  eloselj  that  produced  by  bsemorrliage.  The  turgid  fa4M 
slroii^tj  pulsating  carotids  are.  as  a  rule,  absent,  but  tbese  are 
Mi  iwy  eommon  io  haemorrhage*  As  a  rule,  tbe  degree  of  coiua  is 
iKgihlmrt  and  its  duration  shorter,  than  to  heemorrhage ;  but  when  a 
large  vetspl  is  plugged,  tbe  coma  may  be  as  intetise  and  as  prolonged, 
IImi  resolution  of  the  limbs  as  perfect,  and  the  interferenoe  with 
breathing  as  marked,  a^  in  a  aeyere  cerebral  bsetnorrhage.  It  may 
Uft  far  aereral  days,  and  end  in  death  or  in  recovery.  Coma  lasting 
lor  five  or  six  days  may  pass  away  when  it  is  due  to  softening,  but 
itsQaUy  ends  in  death  if  due  to  hemorrhage. 

The  mecbamsm  by  which  apopleiy  is  produced  by  vascular  obstruo- 

Hoa  mn  aearoely  be  altogether  the  same  as  in  hfemorrbage,  since  the 

dtRMat  of  pressnre  is,  if  not  absent,  at  least  tritiing  in  degree  and 

ktd  in  time,  due  only  to  the  oectematous  swelling  which  comes  on 

rfUr  llie  onset.     Attempts  have  been  made  to  explain  the  nnoon  - 

Ml  by  the  disturbance  of  the  circulation.     It  has  been  ascribed » 

feriailanoe,  to  the  increase  of  blood-pressure  in  the  other  branches 

of  the  lame  yessel,  owing  to  the  pressure  being  suddenly  diminished 

ID  the  ar«a  of  the  infarction  by  the  arrest  of  the  blood-tension  within 

ll  (Heib&er,  Wernicke).     This  mechanism,  ho weTery  does  not  seem 

itepatei.     Moreover,  the  fact  that  extensive  softening  is  sometimes 

unattended  with  apoplexy,  even  when  quite  sudden  in  onsets  is  difficult 

te^KplaiQ,  but  on  the  whole  it  seems  most  probable  that  the  sudden 

QMition  of  nutrition  in  the  affected  area  is  equivalent  to  a  traumatic 

irritation,  and  that  the  loss  of  conaciousuess  is  chiefly  due  to  an  inhi- 

hitir^a  of  the  highest  centres^  similar  to  that  which,  in  hfemorrhage, 

molts  from  the  laceration  of  the  fibres. 

OoDvtilsion  frequently  accompanies  the  onset  in  embolism.     It  may 

be  general,  and  irrespective  of  the  artery  plugged ;  sometimes  it  begins 

totaUy  in  the  part  afterwards  most  paralysed,  and  is  then  generally 

doi  to  embolism  of  the  middle  cerebral,  afiecting  the  motor  cortex. 

I  Io  stheromatouB  softening,  and  in  syphilitic  disease,  initial  convulsions 

IVt  mnch  more  rare.    Vomiting  is  not  more  common  in  any  form  of 

aing  t ban   in   cerebral   beeraorrhagOt     It  is   most   frequent  in  • 

obttmction  of  the  basilar.     Delirium  may  take  the  place  of  loss  of 

etmsdouaness  in  either  embolism  or  throml^osis.     In  atheromatous 

Foftening,  brief  initial  loss  of   consciousness  is  often  succeeded  by 

quiet  delirium^  lasting  for  several  days  or  even  weeks. 

When  there  is  no  loss  of  consciousness*  the  onset  is  usually  marked 

ludden  headache,  giddiness,  or  incoherence,  to  which  are  quickly 

Mctl    the   paralytic   or  other   symptoms   due    to    tbe    destructive 

aoa.     The  loss  of  power  is  often  accompanied  by  tingling  in  the 

affected  side,  but  sometimes  comes  on  without  any  associated  sym^ 

Fpeal  Symptoms. — Io  rare  instances  focal  symptoms  are  absent,  the 
ksioii  being  wq  placed  as  to  cause  none.     In  most  cases,  focal  symptoms 
maybe  reoogoised  during  the  period  of  unconsciousness,  similar  to 
vou  u.  28 
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those  produoed  bj  bBBmorrlmge, — unilateral  atony  of  mosclea,  low  of 
rc^flex  actiowp  inequiilitj  of  face,  and  conjugate  deviation  of  head  and 
ejree*  Hemiplegia  is  the  moat  common  form  of  jmlsy,  because  the 
middle  cerebral  is  the  artery  most  often  plugged,  and  aphasia  usoally 
accompanies  it  when  the  left  artery  is  affected.  Bilateral  palsy  may 
be  due  to  bilateral  obstruction  or  to  thrombosis  of  the  basilar,  causiog 
8ofteuit)g  of  the  pons.  In  tbe  latter  case,  the  paralysis  on  each  side 
is  usually  partial. 

The  fall  of  temperature  that  attends  the  onset  of  hsamorrhage  is  less 
marked  in  softening,  rarely  exceeding  half  a  degree,  and  is  very  often 
absent.  A  rise  usuidly  oocora  in  ten  or  twelve  hours,  or  may  be 
deferred  for  some  days.*  The  period  of  inflammatory  reactioa  is 
more  pronounced  in  softening  tban  m  LsBmorrhage,  whaterer  be 
the  cause  of  the  softening ;  but  it  is  most  considerable  in  the  oldt 
whose  brains  are  generally  iU-nonrished,  and  in  embolism,  especially 
when  the  plug  comes  from  a  septic  source,  such  as  ulcerative  or 
septicemic  endocarditis.  Any  previous  elevation  of  temperature  in 
these  cases  increases  considerably  after  the  occurrence  of  embolism 
In  occlusion  of  the  basilar  artery  there  may  be  hyperpyrexia,  as 
hasmorrhage  into  the  pons,  but  less  rapidly  developed,  and  it  may 
preceded  by  a  greater  depression  of  temperature.  In  the  febrile 
turbance,  the  temperature  id  often  one  or  two  degrees  higher  on  the 
paralysed  side;  sloughiog  of  the  akin  is  common  in  septic  embolism; 
and  inflammation  of  the  joints  is  met  with  less  rarelj  than  in  hemor- 
rhage. The  headache  that  accompani^j-s  the  secondary  infljimmation  is 
usuaily  conaiderablc,  and  both  delirium  and  conTulsions  are  not  uii- 
frequent  Optic  neuritis,  pracl  ically  unknown  from  hesmorrhage,  is  also 
unknown  as  a  rei^ult  of  aenile  (atheromatous)  softening  and  of  softening 
from  syphilitic  tumour  of  the  arteries.  If  it  co-exists  with  these  it  is 
as  the  retsult  of  associated  causes,  as  Brigbt's  disease  io  the  former,  or  a 
syphilitic  tumour  in  the  latter  case,  which  may  co^exist  with  the  arterial 
disease.  But  optic  neuritis  is  met  with  occasionally  in  embolism,  when 
the  plug  comes  from  an  inflamed  endocardium,t  and  it  is  apparently 
the  consequence  of  the  irritative  character  of  the  secondary  inflamma- 
tion ^  induced  by  the  iorective  material  carried  by  the  plug.  In  ulcer- 
ative endocarditis,  another  ophthalmoscopic  change  may  be  met  with — 
rounded  hfl&morrhages,  with  white  centres^  scattered  over  the  retina* 
They  are  the  result  of  the  septic  obstruction  of  minute  vessels ;  aimilav 
hsemorrhages  may  be  found  in  the  pia  mater. 

Otherwise  the  local  symptoms  consist  in  motor  and  sensory  paralysi 
^.i  according  to  the  seat  of  the  softening.    As  in  hfiemorrhagey  tl 

*  Softening  of  tb«  ceDtral  gs^oglia  may  he  mttendfld  bj  «  rite  (Hiik  Whilsjr 
In  %  erne  of  hffimorrbaffic  ftofteniug,  outside  tlio  optic  thjtkmui,  in  m  girl  of 
twenty-tbroe»  tbo  temperaturfl  roM  to  108^,  bni  there  wmi  ulcerative  eodocarditii 
(Pasteur). 

t  Snub  casei  hnre  been  recorded  hj  Broodbe&t  mad  Stopben  Ifaekensii^  sod 
Another  hfts  come  under  my  own  obeerratioiu 
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mitsal  9jmj^U>m9  are  more  eitenaiTd  tban  those  that  pergist,  and  those 
tittl  pMS  awaj  dariDg  the  first  two  weeks  must  be'  regarded  as  '  in* 
fiT«0t  *  io  ofigia.  We  cannot  explma  them  as  pressure  elfects,  but 
they  are  no  doubt  the  result,  partly  of  iDbibitiou,  and  partly  of  tlie 
n^moee  with  function  from  slight  damage,  wider  than  the  area 
flt  Mtnal  destruction, 

ntohief  differences  between  the  local  iymptoma  in  softening  and 
bnil0rrliage  are  the  following.  Aphasia  is  more  common  in  softening 
QsaoQDiiiil  of  the  frequency  with  which  the  cortex  su fife rs  in  the  region 
of  the  middle  cerebral  artery.  Partial  hemiplegia,  *' monoplegia/' 
•1  irm,  or  face  and  arm,  rarely  of  the  leg,  is  also  more  common 
f^  the  tame  reaion ;  because  &ofttning  affects  the  cortex  more  fre- 
quently, and  snch  palsies  are  usually  due  to  a  lesion  where  the  motor 
iirocttires  are  separate,  t\  e.  in  the  cortex.  Another  cause  is  that  the 
cfiaet  of  softening  is  more  restricted  than  is  that  of  hfiBmorrbage,  on 
acooont  of  the  absence  of  grave  damage  to  adjacent  parts*  Recurring 
ooQTiiliioDB  are  also  far  more  frequent  after  soften  ingrowing  to  the 
Dare  frequent  affection  of  the  cortex,  aided  by  the  persistence  of  slighter 
K^jiOtnl  damage.  In  the  later  ehronic  stage,  disorders  of  moye- 
^  iDint,  choreoid»  athetotic,  &c.,  are  also  more  common  after  softening 
tbiQ  after  haemorrhage,  although  the  explanation  of  the  laot  is  still 
ttKertain.  Mental  failure,  loss  of  memory,  and  emotional  disturbance, 
if¥  mther  greater  in  degree  daring  the  chronic  stage  of  softening, 
\mi  the  difft-rence  is  less  than  ig  commouly  imagined,  and  is  chiefly 
lelited  to  three  facts :  (1)  foci  of  softening  are  often  more  nn- 
iieroiis  than  those  of  haduiorrhage ;  (2)  softenii^tg  from  atheroma  ii 
accompanied  by  disease  of  other  vessels,  inlerfenng  widely  with 
tbnQtntton  of  the  brain  ;  (3)  Ihis  is  also  the  case  in  svphditic  dts- 
ettacin  which,  moreover,  there  may  be  a  marked  tendency  to  nenre 
degeneration. 

Another  point  of  difference  is  that  an  entire  absence  of  focal  sym- 
ptoms is  rather  more  common  in  softening,  on  account  of  the  pressure 
ttvrted  by  hiemorrhage.     This  is  often  seen  in  lesions  of  the  central 
gftoglia.     It  is   rare   for  a   hromorrhage  limited  to  the  caudate  or 
JetLtkular  nucleus  not  to  cause  hemiplegia  by  the  pressure  it  exerts 
00  the  internal  capsule,  whereas  it  is  not  uncommon  to  meet  with 
m  exteusiTe  softenlug  of  one  of  these  nuclei  without  any  focal  sym- 
ftoms»  past  or  present.     Again,  the  onset  is  sometimes  in  two  stai^es, 
ttpecially  in  syphilitic  disease.     Slight  weakness,  iu  one  case,  lasted 
for  four  days  before  sudden  hemiplegia.     In  another,  the  leg  was  weak 
OQd  morning,  and  the  arm  and  face  lost  power  in  the  course  of  the 
Mtt  three  or  four  days* 

Bilatend  obstruction  of  large  Yessels  occurs  chiefly  from  arterial 
diiOMCi ,  it  is  rarelr  simultaneous,  but  sometimes  occurs  in  quick  sue* 
otsncm,  and  may  then  cause  bilateral  symptoms  rerj  closely  resembling 
those  produced  by  Tentricular  heemorrhage.  The  initial  disturbance 
msy  or  may  not  have  passed  away  when  coma  recurs  or  suddenly 
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deepens,  and  quickly  becomes  intenee  with  general  relaxation  orri^d- 
itj  of  muicles.  The  patient  may  die  in  the  course  of  a  few  hoan. 
When  the  vessel  occluded  is  less  important,  bilateral  svmptoma  result 
resembling  those  produced  by  softening  of  the  pons.  In  rare  c&iei  of 
thrombosis  or  embolism  the  corresponding  areas  in  the  two  hemispheiti 
have  been  affected,  cortical  centres  or  the  path  from  them  caniing 
symmetrical  paralyais  of  partial  extent.  Thus  an  affection  of  th« 
lower  part  of  each  motor  cortex  or  central  structures  baa  caneed  not 
only  total  loss  of  speech,  but  paralysis  of  the  lipa,  tongne,  and 
throat,  closely  resembling  that  produced  by  a  lesion  of  the  meduUi 
oblongata — the  '*  paeudo-bulbar  paralysis/'  mentioned  at  p*  820, 

Comflications. — In  some  forms  of  softening  the  symptoms  produced 
by  the  lesion  may  be  accompanied  by  others  that  are  produced  hj 
associated  morbid  processes,  besides  those  already  mentianed  u 
directly  concerned  in  the  causation  of  the  arterial  obstruction,  rben- 
matism,  gout,  &c.  Thus  syphilitic  arterial  disease  is  sometimes 
associated  with  syphilitic  meaingitis,  or  with  a  syphilitic  tumour. 
In  ulcerative  endocarditis  the  circulation  of  septic  material  in  the 
blood  often  causes  general  ferer,  with  rigors,  headache,  and  delirium, 
enlargement  and  tenderness  of  the  spleen,  or  hsematuria  from  reml 
embolism.  Delirium  may  occur  without  softening,  in  consequence  of 
the  blood-state,  or  of  capillary  obstructions  in  the  brain  or  meninges  j 
and  it  is  not,  therefore,  surprising  to  find  that  it  often  accompanies tbe 
symptoms  of  an  actual  softening.  In  all  cases  of  embolism  tho  indica- 
tions of  a  similar  process  elsewhere  are  frequent.  An  interesting 
complication  is  embolism  of  the  central  artery  of  the  retina.  It 
usually  occurs  at  some  other  time  than  the  cerebral  embolism,  but  I 
have  recorded  one  ease  in  which  the  two  accidents  were  simultaneoui  * 

OBSTEucTioif  Of  Pabticulab  Ajkte&i^s. — The  distribution  of  the 

sevenil  arteriosi  which  determines  the  seat  of  softening  and  the  sym- 
ptoms produced,  has  been  already  described  (see  p.  60). 

Internal  Carotid. — Ligature  of  the  common  carotid  may  cause  no 
symptoms,  or  transient  hemiplegia,  or  severe  hemiplegia,  ending  in 
death  at  the  end  of  a  week  or  ten  days.  In  the  former  case  the  com- 
muuioations  of  th©  circle  of  Willis  suffice  to  carry  on  the  circulation 
in  the  hemiapbere.  After  a  time  tbe  communicating  arteries  are  foand 
considerably  dilated.  Persistent  hemiplt-gia  is  usually  the  consequence 
of  these  vessels  being  nnusimlly  small,  so  that  enough  blood  is  not 
conveyed  to  prevent  necrotic  soften i Kg,  which  may  be  found,  post 
mortem,  in  tbe  greater  part  of  the  hemisphere  except  in  the  region 
supplied  by  the  posterior  cerebiul.  When  the  communicating  arteries 
are  absent  this  result  necessarily  follows.  In  embolism  of  the  internal 
carotid,  the  symptoms  depend  on  the  place  at  which  the  plug  ia  arrested. 
If  this  is  at  the  curve  in  the  cavernous  sinus  the  circulation  ta  usually 

•  •  Medical  OphthMimoscapy/  Ca&e  47,  2nd  ed.,  p.  332, 
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its  the  part  abore  by  the  comniiinicatLDg  arteries,  §0  that 
tofleaing  does  oot  result,  while  tbo  connection  between  tbe  oph- 
ttudmio  and  the  faciiil  arteries  helps  to  maintain  the circnlation  in  the 
foniiar.  If  the  plug  is  arrested  at  tbe  diyision  of  the  interoal  carotid, 
lilt  f«0tiltix^  sjriaptoius  are  the  bame  as  iu  obstruction  of  tbe  middle 
Mnbral  artery ;  the  anterior  cotnumnicatlDg  convejing  a  supply  of 
blood  to  the  anterior  cerebral.  Tbrombosis  in  th^  internal  carotid 
eoineqiieiit  on  atheroma  may  cause  the  same  e£fect3  as  embolism, 
but  tboy  are  often  more  serious,  because  there  is  a  greater  tendency 
Cor  ihm  thrombus  to  spread,  from  the  eitensiye  dis^ease  of  the  wall 
of  Ibe  v^essel.  Such  a  clot  may  spread  into  the  anterior  and  middle 
cmbfali^aad  along  the  former  it  may  pass  beyond  tbeconiinnnicatiDg 
uttrf»  producing  softening  of  the  anterior  tv^o  thirds  of  the  bemi- 
i|ilifn«  ouly  the  occipital  lobe  and  tbe  lower  and  inuer  portions  of  the 
temporal  lobe  escaping.  It  may  spread  also  into  tbe  ophthalmic 
tftnj,  producing  (as  I  have  seen)  a  necrosis  of  the  eyeball,  so  that 
tlt0  sclerotic  after  death  was  rotten  and  discoloured.  Tbe  symptoma 
of  this  extensive  thrombosis  are  necessarily  severe — hemiplegia  witb 
dMpe&iDg  coma  and  death  at  the  (^nd  of  (usually)  four  or  five  days. 
Tlio  ophthalmoscopic  appearances  due  to  the  thrombosis  of  the 
upbthalmic  artery  are  not  kuown,  but  tbey  probably  resemble  that 
produced  by  embolism  of  the  central  artery,  perhaps  witb  rapid 
opacdtj  of  the  media.  It  is  very  importaut,  in  every  case  of  apoplexy, 
thai  ihe  eyes  should  be  daily  i^xamined,  because  the  obstruction  of 
the  ophthalmic  artery  develops  graduulty  during  coma,  aud  eubjective 
mdications  of  the  accident  may  be  absent 

The  anterior  c^ebral  is  rarely  obstructed  except  by  plugging  of  the 
rxtremity  of  the  internal  carotid,  because,  on  aecouot  of  its  direction 
At  right  angles  to  the  carotid,  an  embolus  seldom  enters  it.  Obstruc* 
ijOQ  of  the  £rst  part  of  the  vessel  may  cause  a  small  spot  of  softening 
ia  the  head  of  the  caudate  nucleus,  but  not  elsewhere  in  the  region 
tnpptied,  unless  tbe  anterior  communicating  artery  is  absent,  or  the 
thrombus  extends  beyond  its  junction.     Moreover,  a  cullateral  eircu- 

ioD  from  the  branches  of  tbe  middle  cerebral  may  aid  in  main- 
tag  the  nutrition  of  the  cortex.  Hence  sof  teuing  in  tbe  cortical 
ion  supplied  by  this  vessel  is  rare,  except  iu  association  with 
obatructiou  of  tbe  miildle  cerebral.  Softt^niug  of  the  olfactory  bulb 
ind  adjacent  part  of  tbe  orbital  lobule  bas,  however,  been  known  tc 
result  from  an  emboLsui  of  the  first  branch  of  the  artery.  Very 
rarelj  ooftening  is  limited  to  the  paracentral  region,  or  to  the  pre- 

neus.     Except  tbe  loss  of  smell  that  resulls  from  disease  of  tb€ 

actory  ner?e,  tbe  symptoms  of  softening  in  the  region  of  the  auie- 

T  cerebral  are  not  distinctive.    Tbeoretically  a  monoplegia  affecting 
leg  only  sbould  result  from  softening  of  the  marginal  coo  volution 

d  the  paracentral  lobule,  but  I  do  uot  know  of  an  observed  case. 

Middh  Cerebral — Since  this  artery  supplies  the  motor  cortex  aud 
lOlor  path  through  the  ganglia,  its  obstruction,  partial  or  com. 
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plete,  nsuallj  gives  riae  to  paral vsia.  One  or  more  of  itt  four  cortical 
branches  (sea  Fig.  47,  p.  63)  maj  be  occloded,  or  all  mnj  be 
obstructed  by  a  plug  at  the  poiut  of  division  of  the  artery  at  tha 
island  of  Eeil,  OccIuBioii  of  the  branches  may  canae  softening  in  t>w» 
area  supplied  bj  tbem,  shown  in  Fig.  48.  That  of  the  first  prodnoei 
softening  of  the  third  frontal,  and,  if  on  the  left  side,  aphasia;  of  the 
second  or  third,  softening  of  the  ascending  frontal  or  asoendiof 
parietal  convulntion  and  hemiplegia,  partial  when  the  softening  ii 
incomplete;  and  of  the  fourth,  softening  about  the  posterior  limb  of 
the  fissure  of  Sylvius,  and  if  on  the  left  side,  sensory  apbaaia,  defective 
perception  of  words,  wiib  corresponding  impairment  of  epeedi,  an 
produced.  When  all  the  cortical  branch**8  are  obstructedt  the 
softening  extends  over  all  the  area  supplied,  although  ojuaUy  is 
Tarying  degree  in  different  parts,  in  consequeuce  of  partial  ani 
moses,  and  the  upper  region  of  tbe  hemisphere  may  escape  (i 
16,  p.  23).  The  usual  effect  is  severe  hemiplegia,  with  impairmeni 
of  seusibility  for  a  time,  and  sometimes  even  affection  of  the  spedil 
senses,  and  ptosis  on  the  opposite  side.  Partial  obstruction  of  the 
deep  central  branches,  from  the  first  part  of  the  artery,  either  by 
embolism,  disease  of  the  wall  at  their  origin,  or  thrombosis,  eauies 
softening  in  the  lenticular  nucleus,  caudate  nucleus,  and  anterior  part 
of  the  optic  thalamus,  very  variable  in  extent;  when  considerable  the 
interniil  capsule  always  suffers,  and  hemiplegia  results.  Complete 
obslructioQ  of  the  middle  cerebral  near  its  origin  always  causes 
softening  in  the  central  ganglia  and  heuiiplegiaj  with  or  without 
softening  of  the  cortex  su implied  by  it. 

Poderior  CerebraL — The  rarity  of  softening  fromobstmctionof  the 
posterior  cerebral,  due  to  the  freedom  of  its  anastomoses,  rendera  our 
knowledge  of  the  symptoms  produced  much  less  definite  than  in  the 
case  of  the  middle  cerebral.  They  are  for  the  most  part  sensorv; 
there  may  be  hemiansesthesia  from  softening  of  the  tegmcDtum  of  the 
cms,  or  the  internal  capsule,  or  hemianopia  from  softening  of  tbe 
occipital  lobe.  Such  softening,  especially  of  the  cuneus,  is  tbe  most 
common  cause  of  cortical  hemianojjia,  but  the  same  symptom  is  very 
conn  on  in  obstruction  of  this  artery  when  the  cortex  is  intact,  from 
iBterruptioo  to  the  optic  path.  Complete  but  transient  loss  of  sight 
has  also  attended  embolism  of  one  posterior  cerebral :  it  is  probably 
inhibitory  in  origin.  Tbe  symptoms  of  limited  softenings  of  the  iimer 
and  lower  part  of  the  temporal  lobe  are  not  known. 

Basilar  Arterf. -^The  symptoms  present  considerable  variationa 
according  to  the  seat  of  obstruction,  whether  in  the  middle,  lower,  or 
upper  portions,  or  whether  there  is  merely  occlusion  of  the  arteries  that 
oome  off  from  it,  in  consequence  of  disease  of  the  wall,  or  of  incom- 
plete embolism.  In  the  obstruction  of  the  tmnsverse  arteries,  the 
Boftening  produced  may  be  bilateral  or  unilateral,  often  email  in  extent, 
near  the  middle  line  or  in  tbe  outer  part  of  the  pons,  according  as 
median  or  radicular  bmnche«  are  obstructed  (see  p.  65).    Hemiplegia 
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iBo^jr  rMuliSy  which  maj  be  *'  alternate,"  of  limbs  and  crnnial  ueiren^ 

tr  mmj  iBtetuble  that  produced  bj  a  lesioE  of  the  corpus  striatum, 

ifidoinliag  to  the  seal  of  the  disease  (see  p.  815).     In  somo  cases  the 

sciImjoii  of  difterent  branches  takes  pla<;e  saccessiyely,  and  the  patient 

mkj  bftf^  MTeril  sudden  seizures,  with  irregular  paralysis  of  limba 

mi  cranial  oarres*     In  occlusion  of  the  whole  basilar,  the  limbs  of 

bolh  sides  mro  usually  afEccted,  suddenly  or  in  the  course  of  a  few 

lajlL    The  licnba  on  one  side,  for  instance,  may  become  weak  and 

ikm  iioproTts ;  a  day  or  two  afterwards  the  other  side  becomes  weak, 

ind  then  there  is  again  loss  of  power  in  the  first  side.     The  alTeetioa 

elthiS  ^ial  or  fifth  uerves  may  present  the  same  variations,  and  often 

im  not  correspond  in  degree  to  that  of  the  limbs.     Tbere  is  usually 

eoQiiderable  impairment  of  articulation  and  of  swallowing.     Lobs  of 

thi  eonj agate  movement   of  the  eyes   to   one   side  is  occasionally 

obierred*  with  or  without  palsy  of  the  facial  ner?e  on  the  side  of  the 

iiceted  eitemal  rectus  (see  p.  188),     This^  however,  less  frequently 

s  from  softening  than  from  tumour.     When  the  obstruction 

IBiolfes  the  upper  part  of  the  vessel,  as  is  usually  the  case  in  emboUsm, 

tkre  are  ocular  symptoms  other  than  the  conjugate  deyiation,  ptosis* 

coDtrftcted  or  dilated  pupils,  with  loss  of  reflex  action  to  ligbt,  some- 

trmnsient.     There  is  occasioimlly  paralysis  of  tbe  whole  or  part 

^if  ens   third   nerre,   or  of  both,   sometimes  also    of    the   fourth. 

Zsti  common   is    hemianopia,    from   extension   of    clot  along  one 

posterior   cerebral    beyond   tbo   origin   of  the   posterior  communi- 

mting  artery.     Obstruction  of  the  lower  extremity  of  the   basilar 

it  noil  common,  except  as  the  result  of  the  extension  of  a  clot  from 

>>ll0  of  the  vertebral  arteries.      Tbe  onset  of   obstrtii^tion   of  the 

^frilfjT  is  usually  attended  with  a  disliiict,  but  transient  apoplectic 

•^ure ;  it  often  recurs,  and  gradually  deepens.     The  patient  may 

Uq  for  some  days  in  a  state  of  incomplete  coma,  can  be  roused  to 

^|»en  hi«  eyes^  but  does  not  speak.     Convulsions  occasionally  attend 

the  onset,  but  are  on  the  whole  not  frequent ;  they  may  be  general  or 

partial ;  one  limb  or  one  side  of  the  face  may  escape.    Eigidity  or 

^lodUcspAsm  in  the  legs  or  arms  is  much  less  Gommon  tban  in  hssmor- 

HiH^  into  the  pons.     Undue  frequency  and  irregularity  of  the  heart's 

%ctioiiy  and  impaired  respiration  (laboured  or  sighing,  or  of  Gheyne- 

Stokes  rhythm,  or  with  irregular  variations)  are  very  common  before 

4eatfa,  and  may  occur  from  the  commencement  when  tbe  obstruction 

inTolves  the  lower  extremity  of  the  basilar^  from  which  the  arterioles 

ttxise  that  supply  tbe  pneumogastric  centre.     If  there  is  an  apoplec- 

^turm  onset  there  may  be  an  initial  fall  of  tempeniture,  much  greater 

tiian  ii  observed  in  the  ocL'lusion  of  other  vessels,  and  resembling  that 

met  with  in  cerebral  haemorrhage*     In  one  case  the  rectal  temperature 

lei  I  to  95°.^     Towards  the  end  there  is  often  the  rise  of  temperature 

mu  common  in  haemorrhage  into  the  pons.     In  one  recorded  case  the 

reached  109*  before  death  and  109  5°  after  death.     The  duration 

•  &Mtmti,  Ciin.  Soc,  Marcli  13lh.  iaS5. 
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of  life  ia  usuaUr  from  tbree  to  seven  days ;  oocaaionaUj  death  CKcun 
within  twenty-four  hours — \n  ive  and  a  half  hours  in  the  oase  xnen- 
tioned  above,  in  which  the  temperature  fell  to  95**.  Earelj  lifeit  pro- 
longed for  a  fortnight.  RecoTerj  probably  occurs  in  BomjQ  okaes  of 
syphilitic  diseAsewith  incomplete  obeitruction^  but  not  in  atheromatoui 
thrombosisp  and  perhaps  not  in  embolism. 

Vertebral  Arierf  ^^The  frequent  auomalies  in  the  arrangement  of 
the  arteries  of  the  medulla  render  the  svmptoms  of  thrombosis  of  tb« 
vertebral  artery  very  variable.  It  usually  supjilies  the  **  builder'* 
Duclei,  hypoglossal,  accesaory,  glosso-pbarvngeal.  in  part  directly,  and 
in  part  bv  the  anterior  spinal;  and,  through  the  latter,  it  supplies  tha 
anterior  pyramida  and  also  the  lower  part  of  the  medulla.  Tb 
typical  effect  of  its  occlusion  is  one-sided  bulbar  paralysis — ]i^, 
tongue,  palate,  and  larynx — with  paralysis  of  the  limbs  on  the  mne 
side*^  The  hemiplegia,  usually  trauiiieut,  is  often  accompanied  hf 
tinglingt  and  sometimes  by  imsesthesia.  It  is  transient  because  tha 
anterior  spinal  receives  blood  from  the  other  vertebral  artery,  and  th« 
supply  to  the  lower  part  of  the  medulla  is  renewed.  The  paralysis  of 
the  bulbar  nerves,  the  Buolei  of  which  are  supplied  in  part  from  the 
anterior  spinal,  is  usually  imperfect,  but  the  im[>airmetit  of  swallow- 
ing and  of  articulation  is  always  great.  The  median  arterioles  maj 
come  altogether  from  one  anterior  spinal  (when  thei^  are  two), 
&Bd  if  this  is  occluded,  the  bulbar  paralysis  is  bilateral,  and  may 
resemble  perfectly  that  from  chronic  degenerative  disease.  If ,  as  is 
often  the  case,  the  clot  extends  up  into  the  commencement  of  the 
basilar,  the  arrest  of  the  blood*supply  to  the  respiratory  centre  causes 
rapid  death.  There  may  be  softening  of  the  posterior  part  of  ibe 
corebelliim,  the  occurrence  and  extent  of  which  is  influenced  by  the 
extent  of  the  arterial  anastomoses, 

Cer^ellar  Arteriei* — These  vessels  are  rarely  the  seat  of  isolated 
obstruction,  and  although  softening  may  result  from  occlusion  of  the 
arteries  from  which  the  cerebellar  vessels  spring,  the  softening  is 
always  less  extensive  than  the  area  of  distribution  of  the  affected 
vessel,  on  account  of  the  free  connections, f  and  any  symptoms  thai 
are  produced  are  lost  in  tbe  more  serious  disturbance  that  results 
from  the  damage  to  the  pons  and  medulla.  Softening  is  most  common 
in  tbe  region  supplied  by  the  posterior  cerebellar,  the  obstruction  of 
which  is  usually  secondary  to  occlusion  of  the  vertebral.  Itioo- 
ordination  of  movement  has  been  observed  in  one  or  two  cases  of  this 
kindr  Occasionally  an  isolated  urea  of  softening  is  found  in  the 
middle  of  one  hemisphere,  without  any  symptoms  that  could  be 
ascribed  to  iU 


*  Tbe  Umbf  wtcre  Affected  oa  the  lAine  side  as  the  tliromlioftli  la  mo«t 
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t  The  wliolo  ct^rtibellum  csa  be  Injected  ttom  any  one  of  ii«  urteriett^  «v6a  if  th« 
baiil&r  if  tlfd  (Duret). 
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DlAosroais.^ — The  diagnoeifl  of  obstructiTe  softening  rests  on  the 

f  rmptoms  of  a  eudden  cerebral  lesion,  occuiring  in  the  conditions  that 

art?  koowa  to  be  cauaes  of  vascular  occlusion.     The  characters  of  the 

altack  have  leas  diagnostic  significance  than  the  causal  indications* 

Zh0  chief  difficultj  is  the  distioction  of  atlieromatous  obstruction  from 

luBDHorrhage.     Under  fortj,  hemorrhage  would  onlj  be  suspected  if 

the  apoplectic  attack  were  one  of  considerable  severity,  and  the  coma 

prolanged;  a  cause  of  aneurism,  heart  disease,  sjphitis,  or  injury  can 

ihea  maaallT  be  traced.     In  most  cases  during  the  first  half  of  life 

lb#  apaplectifunn  symptoms  are  moderate,  slig^ht,  or  aK^ent^  and  one 

of  ilie  two  common  causes  of  vascular  obstruction  can  be  traced — 

kaart  disease  or  syphilis.     Usually  one  is  present  and  the  oi  her  absent, 

iod  ih^  diagnosis  can  then  be  made  with  confidence.      If  both  are 

prcaent,  #.  g*  if  the  patient  is  suffering  fiom  heart  disease  and  has 

h^i  ajpbiliB,  the  diagnosis  is  much  more  difEcult^  and  rests,  fii-st,  on 

the  eridence  of  activity  of  one   or   the   other   of  tiiese  causes,  and 

MQOdidlj,  on  the  presence  of  any  other  «»vmptoms  that  may  be  due  to 

lypliilitic  disease  of  the  brain.      If   there  is  considerable  valvular 

ttiscbtef,  if  there  has   been   recent    endocarditia,  and  especially  if 

evideueeof  em  holism  elsewheie  can  be  discoTered  (as  an  enlarged  and 

tender  spleeu,   or  sudtJen  hiematuria,   or  embolism   of  the   central 

artery  of  the  retina),  the  probability  of  cerebral  embolism  is  very 

gwrnU      On  the  olher  baud,  persistent  headache  for  some  days  or 

Wioeka  before  the  onset,  trtLusient  attacks  of  tingling,  numbness,  or 

vpeAkness  in  the  limbs  afterwards  paralysed^  or  a  dull  somnolent  state 

l>eiore  the  attack,  suggest  syphilitic  disease  of  the  arteries*    Endence 

of  recent  activity  of  the  syphilis  adds  weight  to  the  other  symptoms, 

"but  is  not  often  forthcoming,  since  the  period  at  which  arterial  disease 

<»oettra  is  later  than  that  at  which  the  obtmsive  manifestations  of  con* 

•tattitional  syphilis  are  common.     Apparent  quiescence  of  the  consti- 

ta^nal  disease  is  thus  no  contra* indication,  oor  is  past  anti syphilitic 

treatment,  however  thorough.      This  is  a  frecjueut  source  of  error. 

Hence,  before  the  degenerative  period  of  life,  in  the  absence  of  other 

causes^  syphilitic  disease  is  probable,    unless  the  ordinary  mode  of 

infection  can  be  absolutely  excluded.     As  an  instance  of  the  difficulty 

the  diagnosis  sometimes  presents,  I  may  mention  the  case  of  a  man 

who  had  an  attack  of  hemiplegia  at  forty-five.     He  had  a  loud  aortic 

regurgitant  murmur,  and  it  seemed  probable  that  the  hemiplegia  was 

doe  to  embolism,  with  which  the  onset  was  oonsistent.     But  he  had 

bad  severe  headacbe  for  some  weeks  befoie  tbe  arUick.       Shortly 

afterwards  a  node  appeared  on  his  skull,  and  it  was  ascertained  that 

in  youth  be  had  had  syphilis.     This  fact  gave  significance  to  the  head* 

acbe,  and  made  it  far  more  probable  that  the  vascular  obstruction 

was  due  to  syphilitic  disease  than  to  embolism. 

A  year  or  more  after  the  onset,  the  absence  of  heart  disease  does 
not  eiolude  embolism,  or  even  render  it  less  improbable,  if  the  hemi- 
plegia occurred  during  or  soon  after  an  illness  known  to  cause  endo« 
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carditii,  especially  rhetimatism  or  chorea  ;  but  witliout  lucTi  diseaie, 
or  aoon  after  the  onset,  enVbolism  is  uolikely  if  no  source  cau  be  foand. 
A  girl  had  an  attack  of  chorea,  altenJed  bj  enducarditia  and  mitnl 
regurgiiation.  While  still  ill  with  the  chorea  ahe  had  an  attacit  o! 
bemiplegia,  no  doubt  due  to  embolism.  Some  years  later,  the  hemi* 
plegia  persistiag,  her  heart  presented  no  abnormal  sign  in  touod  or 
impulse,* 

During  the  degeueralive  period  of  life,  after  forty-five,  the  diagnoib 
of  softeuiog  presents  much  greater  diffif^ulties.  The  help  a£Forded  by 
causal  indications  is  more  limited.  The  conditions  associated  wjtb 
hsemarrhage  and  softening  are  to  a  large  extent  the  s^ame.  Atheroiu4| 
the  chief  cause  of  sof tuning,  is  met  with  in  lour  fifths  of  the  cases  of 
hemorrhage.  The  state  of  the  heart  is  of  more  significance  thaa 
that  of  the  vessels.  A  strongly  acting,  h v per trop hied  heart  suggesti 
haemorrhage;  a  feeWe,  irrejj[ulur  heart,  softening:  the  former  tendi 
to  burst  a  weak  Teasel,  the  latter  to  permit  clotting  in  one  that  ii 
diseased.  The  causes  which  predispose  to  thrombosis  by  inQuencing 
the  blood  and  cirtulatiou  are  also  o£  diagnostic  importance.  Thua 
gout,  cancer,  phthisis,  i>ro  strut  ion,  or  mental  depression  are  all  in 
favour  of  this  lesinn.  Other  diagnostic  indications  are  drawn  from 
the  characters  of  the  onset,  but  these  have  been  already  described  in 
the  chapter  on  hBemorrliage.  It  must  be  remembered  that  the  dia- 
gnosis is  always  a  matter  of  probability^  Bometimes  high  and  some- 
times low,  but  it  ii  seldom  that  the  indications  ate  bo  equally 
balanced  that  a  probable  diagnosis  cannot  be  maJe* 

Still  more  comphcated,  however,  are  the  cases  in  which  more  than  one 
cause  of  a  vascular  lesion  of  the  brain  can  be  traced,  but  the  additional 
complexity  relates  to  the  cause  of  softening  rather  than  to  the  dit- 
tinction  from  hemorrhage.  The  latter  is  indeed  facilitated,  8iu< 
the  presence  of  more  than  one  condition  cupable  of  causing  aofteni 
increases  the  probability,  cseieris  paribtts,  that  the  lesion  is  not  beemor 
rhage.  But  the  question  which  of  several  causes  of  vascular  obstruc- 
tion has  been  effective  in  a  given  case  can  only  be  answered  by  a 
careful  coosideration  of  the  apparent  activity  of  the  several  causal 
iufiuences,  and  by  the  symptoms  at  the  onset  as  already  describei 
Atheroma  and  syphilitic  disease  may  both  be  probable,  and  they  have 
more  symptoms  in  common  than  either  has  with  embobsm^  since  in 
m2h  there  may  be  interference  with  the  circulation,  and  often  there- 
fore slight  symptoms  before  the  onset.  Moreover,  the  co-existeni 
of  heart  disease  with  the  causes  of  thrombosis  introduces  anoth^ 
element  of  uncertainty,  since  the  same  condition  of  the  circulatioi 
favours  the  formatiou  of  clot  in  the  vessels  of  the  brain  and  on  the 
valves  of  the  heart.  This  is  true  both  of  syphilitic  disease  of  the 
arteries  and  of  atheroma,  and  illustrates  the  law  that  in  all  cases  of 
merely  probabk  diagnosis,  the  rules  that  lead  to  a  correct  opinion  i 

*  Vet  several  ya^iVA  later  tb^  prcaeiiLud  aig-na  of  mitral  constrictioo,  a  most  s^ 
tufieant  fact,  altbon^lj  not  strictly  relevant  to  the  prvs^ut  labject. 
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Mosi  ea«e«»  aad  must  therefore  be  followed,  now  and  thoa  fail  ua.  A 
woBiftii.  aged  sixtj.  waa  brongbi  unconsoioua  to  the  boapital  with 
tjmptoiDs  that  pointed  to  obstruction  in  the  basilar  arter/.  Uer 
fWaeU  werehigbtj  dogenerated,  and  she  had  a  loud  murmur  of  mitral 
ematrictioii.  Of  the  two  lesions  that  seemed  poasibla,  atlieromatona 
thftunbottit  and  embolism,  the  rarity  of  tbe  latter  in  the  basilar  artery 
mide  the  former  rather  more  likely.  She  died,  and  thrombosis  of  the 
builar  was  found  as  anticipated,  but  it  was  due,  not  to  atheroma, 
bod  lo  u&tenfte  and  cbaracteristtc  sypbiliiic  disease  of  the  vessel,  which 
tbero  WM  nothing  during  life  to  sugs^^est.  Another  example  of  a  like 
dtfl^nllgp  has  just  been  mentioned. 

Pboomosis, — The  prospect  of  recovery  from  the  initial  symptoms 
depends  on  their  severity  and  duration,  on  tbe  previous  occurrence  of 
Mmilar  attacks,  on  the  artery  affected,  and  on  the  nuture  of  the  cause. 
I&t«tMitj  of  apoplexy  is  a  graver  indication  than  its  duration.  In  this 
ntpect  softening  differs  from  beemorrhage.  It  is  not  uncoinoion  for 
I  patient  to  recover  after  what  may  be  called  **  comatose  stupor"  has 
JMied  for  five  or  six  days  ;  but  deep  coma,  with  impairment  of  respira- 
tion, is  as  rarely  recovered  from  in  softening  as  iu  heemorrbage.  The 
itage  of  inflammatory  reaction  is  attended  with  considerable  danger 
in  aerere  cases*  aud  the  occurrence  of  rapid  sloughing  or  of  convulaious 
ft  Qsually  of  fatal  augury. 

It  ia  Tare  for  a  patient  to  die  in  a  first  attack  of  cerebral  softening 
nnleas  a  very  large  vessel  is  occluded.  But  if  the  brain  has  been 
damaged  by  a  preceding  attack,  recovery  occurs  less  readily,  and  tbe 
immediate  danger  to  life  increases  with  the  number  of  preceding 
attac1n»  especially  in  the  old,  or  when  there  is  extensive  syphilitic 
di»eaae,  or  wide- spread  atheroma. 

Thrombosis  of  the  internal  carotid  or  of  the  basilar  entails  imminent 
danger  to  life  ;  indeed,  the  latter,  from  whatever  cause  it  arises,  is 
rarely  arurvived.     Next  in  gravity  is  obstruction  of  the  vertebral,  and 
oext  that  of  the  middle  cerebral.     Obstruction  of  the  trunk  of  both 
middle  cerebrdls  is  almost  always  fatal.     Subject  to  these  indications, 
the  danger  to  life  is  far  leas  in  embolism  and  in  syphilitic  disease  than 
in  aenile  softening.     In  most  fatal  cases  of  cerebral  embolism  death 
bas  been  due  rather  to  the  state  of  the  heart  or  to  some  general  disease^ 
AA   rheumatism.      Syphilitic  disease  rarely  causes  death  urttesi^  the 
banlar  artery  or  many  vessels  are  affected,  or  tbe  nature  of   the 
malady  is  not  reco^^nised  and  met  by  appropriate  treatment. 
h  The  prognosis  as  to  recovery  from  the  persisting  symptoms  dependa 

^npn  the  seat  of  the  disease,  atid  the  reasons  for  regarding  the  symptotna 
^Ipa  **  direct"  or  **  indirect"  in  nature.  These  indications  are  the  same 
^^^a  in  cerebral  hsemorrhage,  and  are  described  in  the  acconnt  of  this 
^^^p.  896),  and  also  in  the  description  of  the  lEidividual  a/mptoms.  The 
prospect  of  recovery  depends  also  to  some  extent  on  age.  Eecovery  of 
^^^liichUj  damaged  parts,  and  compensation  by  other  parts^  take  place 
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more  readily  in  tbe  joung  tban  in  tbe  old.     But  tbe  pragnom  u 
i^gardB  recoverj  is  bM  little  iuEuenced  bj  the  na.ture  of  tbe  dijeue. 
It  is  no  better  in  syphilitic  diabase  tbao  in  embolism.     We  may,  bj 
treatment,  remoye  tbe  disease  of  tbe  wall  oi  tbe  occluded  vesseU  «« 
may  prevent  an  in  crease  in  tbe  symptoms^  but  we  cannot  reuiOTe  iU 
clot  that  bas  finally  clDsed  it,  and  bas  extended  on  into  the  diital 
braucbes  of  tbe  vesaeL     We  cannot,  therefore,  restore  tbe  circuUlkni 
ti) rough  tbe  vessel.     Neither  can  we  influence,  by  aDtiaypbilitic  tx^at- 
ment,  tbe   process   of   softening,  which,  in   syphilitic  diBeaae,  jmt 
as  in  embolism,  is   a   process   of   simple  necrosis.      Therefore  the 
syphilitic  origin  of  tbe  disease  does  not  ioQuence  the  progmosis  of 
developed  palsy.     Most  cases  improve,  and  many  recover,  but  tbej 
improve  and  recover  in  the  same  way  as  in  every  other  form  of  acute 
cerebral  lesion — because  tbe  symptoms  are  of   indirect  and  not  of     j 
direct  origin,   and   sometimes    because    a    collateral    circulatioa  ii 
possible.    If  the  softening  involves  the  motor  path  or  centres,  and  no 
compensation   is   possible,  endyriug  paralysis  is  tbe   result.     It  ii 
necessary  to  insist  strongly  npon  this  fact.     Because  a  palsy  is  dni 
to  syphilis,  it  is  often  assumed,  as  a  matter  of  course^  that  it  will  be 
remov<.*d  by  anti syphilitic  treatment.     The  assumption  is  correct  ai     i 
regards  many  pressui'e- effects  of  Byphilitie  growths,  and  many  syphiliti^l 
in  flam  mat  ions,  but  it  ii  not  true  of  necrotic  softening  from  vadcul^^' 
disease,     I  have  seen  many  patients  who  had  been  assured  tbat^ 
because  their  hemiplegia  was  of  syphilitic  origin,  they  would  cert&in]j|Hj 
be  cured  j  and  when,  after  a  year  or  two,  the  paralysis  remained,  tb^^l 
were  uainrally  indignant  at  the  erroneous  opinion  they  had  recdi?ed* 

It  must  be  remembered  that  convulsions  at  an  interval  after  tbe 
onset  are  prone  to  recur,  and  the  tendency  to  the  return  is  greater 
the  longer  the  interval.  They  may  continue  even  when  the  para- 
lysis hits  passed  away,  and  may  constitute  a  disease  resembling 
epilepsy  iu  ita  course.  Such  recurring  convulsions  are  far  more 
frequent  after  softenmg  than  after  hsamorrbage,  partly  because  Ui|H 
cortex  is  more  often  involved,  ^| 

The  probability  of  a  recurrence  of  paralysis  varies  acoording  to  tbe 
nature  of  the  disease*  In  embolism  it  is  not  great.  Although  a 
second  attack  is  possible,  and  instances  are  occasionally  met  with«  it 
is  a  rare  accident,  and  in  any  given  case  a  recurrence  is  unlikely. 
In  syphilitic  dii^ease  the  probability  of  a  recurrence  depends  on  proffer 
and  repeated  treatment  (see  '*  Syphilitic  Tumour  ")» and  also  on  tbe 
previous  duration  of  the  disease.  The  arterial  walls  may  be  so  pro- 
foundly altered,  that  treatment  can  only  induce  a  cicatricial  state  so 
abnormal  that  coagulation  is  favoured.  But  the  nature  of  tbe  case  is 
BOW  usually  recognised  and  treated  early,  and  hence  a  recurrence 
softening  is  extremely  rare.  In  atheromatous  softening,  on  the  oth 
hand,  the  tendency  to  recur reoee  is  very  great,  Many  arteries  ai 
always  affected }  the  disease  of  their  walls  is,  for  the  most  part, 
bevond  control,  and  sooner  or  later  other  vessels  become  obstructed. 
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Beourrence  is  more  likely  to  be  speedj — «.  ff,  within  two  or  three  jears — 
the  first  attack  occurred  indepeudeutly  of  influences  farouring 
rumbosis,  than  if  it  was  *' eicited/'  If,  for  inst:ince,  the  attack 
came  on  after  depressing  grief,  during  a  condition  of  general  illness,  or 
in  consequence  of  prostrating  fatigue,  and  these  inEuencesare  avoidedi 
a  recurrence  is  more  likely  to  be  long  deferred.  This  is  also  true  of 
ates  of  the  blood  which  are  under  control.  On  the  other  hand,  a 
J  recurrence  is  more  probable  if  there  are  cooditions  favouring 
rombosis  that  cannot  be  removed,  especially  cardiac  weakness  and 
dilatation.  Exceptions  to  these  rules  naturally  occur,  because  we 
cannot  tell  the  eiteut  and  degree  of  the  vascular  disease,  and  this 
J  sometimes  iovalidate  conclusions  that  are  reached  bj  a  process 
hich  usually  leads  to  a  correct  opinioiL 


m 
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Tbeatm«nt.^ — ^Tbe  treatment  of  the  initial  apoplexy  is  in  part  the 
same  as  in  cerebral  hfemorrhage;  in  part  it  is  differeut  The  same 
precautions  are  necessary  as  to  the  avoidance  of  movement,  and  of 
any  hindrance  to  the  return  of  blood  from  the  head.  Sinapisms  to 
the  back  of  the  neck  seem  to  hasten  the  recovery  of  consciousness, 
and«  by  causing  reflex  contraction  of  the  arteries,  they  probably 
quicken  the  cerebral  ctrculattou  and  lessen  the  tendency  to  stasis. 
But  whereas  in  bfiemorrhage  the  object  of  treatment  is  to  lower  the 
blood' pressure  and  promote  coagulation,  in  softening  the  aim  is  to 
lasaen  the  tendency  to  clotting,  and  to  Increase  the  flow  of  blood  at 
least  up  to  normal  conditions.  The  action  of  the  htart  should  be 
kept  uniform  and  strengthened  if  necessary  by  small  doses  of  digitalis 
or  atrophauthus.  By  doing  this  we  may  lessen  the  tendency  to  ihe 
tpread  of  the  thrombus  (whether  this  is  primary  or  secondary). 
The  patient  sb>uld  lie  with  the  head  and  shouldt-rs  slightly  raised. 
The  bowels  should  be  opened,  but  more  gently  than  in  bfiemorrhage, 
because  violent  purgation^  weakening  the  heart,  may  increase  the 
tendency  to  an  extension  of  the  clot.  If  the  patient  is  gouty  and  the 
heart  regular^  a  somewhat  stronger  aperient  may  be  given,  which 
should  contain  some  mercury.  Under  the  same  circumstances  a 
diuiBtic  is  useful^half-drachm  doses  of  nitrons  ether  by  the  mouth 
or  by  the  rectum.  Tenesection  is  not  to  be  thought  of  in  any  case 
that  may  possibly  be  of  this  nature.  Whether  stimulants  are  given 
^ftor  not  must  depend  on  the  state  of  the  pulse  and  heart.  If  indicated, 
^Mther,  ammonia,  or  alcohol  may  be  given,  the  latter  more  freely  than 
^Kd  hfleraorrhage.  If  there  is  doubt  whether  alcohol  shoyld  be  given  or 
^not  in  h0smorrhage»  it  ia  better  to  withhold  it ;  in  softening  it  is  better 
^Plo  give  it. 

After  the  patient  has  regained  consciousness,  mental  and  physical 
tmnquillity  is  of  the  first  iraport^mce.  All  excitement  and  movt-ment 
should  be  carefully  avoided,  since  whatever  disturbs  the  heart's 
ction  is  liable  to  be  followed  by  reactionary  failure  that  will  favour 
sion  of  the  thrombus.     Foud  should  be  light,  ea:3ily   digested, 
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and  Dutritioiifl,  Alcoliol  m  better  ayoided  after  tbe  first  twa  or 
days  (no leas  the  state  of  the  pulse  de mam ds  it),  on  account  of  the  Hik 
of  inoreasiiig  the  mteusity  of  tbe  inflammatorj  reaction.  During  tiiii 
stage  the  inanagement  of  the  case  requires  great  care,  and  should 
be  conducted  on  the  same  principleB  as  a  local  tufiammation  eW 
where.  The  diuretic  given  at  the  onset  maj  be  continued.  Tb« 
bowels  must  be  kept  carefully  open.  The  patient's  head  may  be  raised 
a  little  higher,  but  the  shoulders  should  alwajs  be  raiaed  aa  well  as  thfl 
head.  If  there  is  headache  and  fever,  ice  may  be  applied  to  th* 
lieadt  and  moderate  doses  (10  or  12  gr.)  of  antipyrin  may  be  givea 
Leeching  has  been  advocated,  but  it  is  safer  to  abstain  from  any  form 
of  depletion,  unli^ss  tbe  patient  is  manifestly  plethoric.  If  convnlsiooi 
occur  during  this  stage,  they  are  oft^n  arrested  by  the  measures  recom> 
mended  for  the  headache,  and  moderate  doses  of  bromide  may  be 
given.  The  same  treatment  is  suitable  for  delirium.  Extreme  cleau- 
liness  is  essential ;  it  is  at  this  stage  that  bedsores  are  most  apt  to 
form.  The  bmbs  and  back  should  be  daily  examined,  and  on  the  least 
indication  of  trophic  disturbance  the  patient  should  be  placed  oa 
a  water-bed,  or  the  prebsuro  be  kept  from  any  reddened  spot  by 
[jillowB  or  cotton  wool.  The  latter,  charged  with  some  disinfecting 
agent,  is  especially  useful  when  there  is  any  escape  of  urine*  After 
the  inflammai  ory  stage  is  over»  tonics  are  usually  needed,  especially 
iron  and  nux  vomica  or  strychnine ;  but  tbe  measures  likely  to  lessen  the 
tendency  to  further  tbrombosis  must  be  continued,  and  the  state  of 
the  pulse,  heart,  urine,  &c.,  should  be  frequently  observed. 

The  variations  in  this  treatment  which  the  special  form  of  obstn 
tion  renders  necessary  are  not  great.  In  embolism  tbe  general  pri 
pies  of  treatment  are  also  in  the  main  the  same  as  in  ihrombosii, 
because  the  latter  proceae  is  always  associated  with  embolism,  clot 
forming  not  only  on  the  distal  side  but  also  on  tbe  proximal  side  of 
the  obstruction  up  to  the  origin  of  tbe  first  large  bi  anch,  and  it  is  im- 
portant to  avoid  whatever  may  facilitate  the  extension  downwards  of 
this  secondary  clot.  Moreover,  it  is  important  in  embolism  as  in 
thrombosis  to  strengthen  and  steady  the  action  of  the  heart,  in  order 
to  lessen  the  risk  of  further  embolism.  This  is  more  likely  to  occur  if 
the  heart  acts  irregularly,  because  vegetations  tend  to  increase  during 
the  feeble  action,  and  to  be  detached  when  it  becomes  excited*  But«  in 
syphilitic  disease,  although  treatment  is  powerless  to  undo  mischief 
that  has  aiieady  occurred,  it  may  prevent  its  increase  or  fresh  lesions. 
Many  arteries  are  usually  affected ;  the  same  artery  may  be  diseased  at 
separate  places,  and  it  is  of  the  utmost  importance  to  remove  this 
disease.  Iodide  oi  potassium  should  therefore  be  given  in  doses 
of  seven  or  ten  grains  BYerj  six  or  eight  hours,  or  fifteen-grain  doses 
may  be  injected  into  the  rectum*  It  may  be  well  also  to  rub 
in  some  mercury,  especially  if  the  symptoms  indicate  extensive 
disease.  The  impoiiance  of  prompt  treatment  cannot  be  too  strongly 
urged,   because  the  closure   of  another  artery  may  be  prevented. 
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^Tety  ernrlj  sjnaptome,  due  to  commenciDgr  tlironil>osi8,  maj  certainly 
I  arrested.  But  it  is  not  well  to  give  iodide  in  larger  doses,*  or  to 
emploj  ii  in  other  forms  of  thrombosis,  because  it  has  a  distinct  ten- 
dency to  promote  ooagulation,  a^  its  value  in  aneurisms  testifies. 

Wben  treatment  fails  to  avert  f  urtber  tliromLosis,  it  is  because  the 

arterial  walls  are  so  profoundly  clmnged  tbat  it  is  not  possible  for 

tbcm  to  regain  a  normal  state*     Nor  is  it  well  to  continue  the  treat. 

iu«nt  for  mure  than  six  or  eight  weeks.     In  that  time  it  will  liave 

achieved  its  objects  :  persistent  sjmptoma  are  due  to  the  disease  of  the 

fierve-elementSf  and  m^y  or  may  not  slowlj  pass  awaj*      But  the 

treatment  should  be  renewed  for  three  weeks  every  six  months,  for 

it  least  three  or  four  years,  to  arrest  the  development  of  commencing 

disease,  probably  by  preventing  insusceptible  germs  from  becoming 

iQseeptible  and  injurious  organisms. f 

The  physical  rest  that  is  ueedtd  must  vary  with  the  severity  of  the 
divease.  and  may  be  two  weeks  in  slight  cases,  and  four  or  six  weeks 
ID  those  that  are  more  severe-  When  the  stage  of  inflammatory 
dirturbance  is  over,  and  the  process  of  repair  of  the  less  damaged 
iirocturea  has  commenced,  nervine  tonics  may  be  given,  such  as 
qamine*  etrychnia,  hypopbosphite  of  soda,  and  other  tonics  that  may 
be  indicated,  such  as  iron.  For  the  reasons  to  be  mentioned  presently, 
it  b  impossible  to  obtain  satisfactory  evidence  that  nervine  tonics  do 
goodi  but  it  is  probable  that  they  have  some  influence  in  the  right 
direction. 

For  the  treatment  of  the  residual  symptoms  that  depend  on  the 
d(»traction  of  tissue,  little,  unfortunately,  can  be  done.  It  is  con- 
?enieut  here  to  describe  the  general  treatment  of  hemiplegia,  since 
the  measures  suitable  to  that  which  is  produced  by  softening  are  the 
tttoeas  in  other  lesions.  Many  of  these  effects  lessen  after  a  time, 
Titk  and  without  treatment,  in  consequence  of  the  compensation 
effected  by  other  parts  of  the  brain.  In  hemiplegia,  for  instance, 
improvement  always  occurs  in  the  leg,  even  when  the  motor  path  to 
the  affected  side  is  completely  interrupted^  in  consequence  of  the  other 
kmisphere  gaining  that  power  over  the  limb  for  which  anatomical 
snts  always  exist.  The  indirect  symptoms  pass  away 
entaneously. 

In  the  early  stage  of  hemiplegia,  gentle  rubbing  of  the  Hmbs  is  all 

ha  local  treatment  admisiiible*     It  has  a  tendency  to  lessen  the 

iity,  and  may  be  continued  and  made  more  vigorous  when  the 

rly   rigidity  has  passed  away  and  the  late  rigidity  has   set  in. 

[Tpward  rubbing  of  the  muscles  has  most  influence  in  lessening  the 

sm.    The  influence  of  electricity  on  the  paralysis  is  very  small,  as 

'toay,  indeed,  be  anticipated  from  the  nature  of  the  palsy.     Late 

*  Unleti  unwise  penittcuce  hva  babttnated  tbe  patient  to  it,  bo  thftt  It  do  loaie-«r 
lAkeck*  the  ijpbiiitic  leAioni  when  g\ven  in  ordinary  doses,  to  which  the  orgsnUmi 
llh«  diMue  seem  to  get  kccnstotned,     (See  neit  note.) 
t  8m  the  writer's  lectnrei  on  *  Syphilis  sod  the  Nerrooa  Sj stem,*  London ,  1899. 
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figiditj  m  the  tiexors  is  lessened,  for  the  momentv  bj  fkradia&iioii  o{ 
the  exteneora,  and  repeated  applicationB  Bometimet  seem  aligbtljr 
diminish  the  contraction.  If  there  is  some  power  of  valtintarj  more- ' 
ment,  the  stimulation  of  the  muscles  bj  any  form  of  electricitj  ij 
followed  bj  a  slight  temporarv  i improvement  in  power,  but  the  im- 
provement  is  not  permanent,  and  it  is  doubtful  whether  anj  lastuig 
benefit  results  from  a  course  oE  such  treatment.  In  anj  cose  it  is  not 
deuirable  to  apply  electricitj  to  the  limbs  during  the  first  six  weeb 
after  the  onset.  The  stimulation  of  the  aenaory  nerves  of  the  ItmU 
has  an  influetice  on  the  brain,  as  the  arrest  of  a  commencing  epileptic 
fit  by  such  means  ckarly  shows,  and  the  early  application  of  elec- 
tricity has  been  followed  immediately  by  a  fresh  attack  of  paralysif. 
Any  influence  on  the  cerebral  disease,  of  the  Toltaic  current  applied  U 
the  heart,  is  not  within  the  range  of  therapeutic  pOBBibility.  The  ten- 
dency  to  improvement  by  cerebral  com  pen  aat  Ion,  and  by  the  sftonts. 
neous disappearance  of  indirect  symptoms,  is  very  marked,  and  makes  it 
difficult  to  estimate  the  actual  influence  of  treatmeut  that  is  employed, 
especially  of  methods  that  extend  over  a  long  period,  aod  thus  hsf« 
time  on  their  side ;  moreover  it  renders  these  ctiues  a  tempting  field 
for  the  assumptions  of  the  ^tio^t* therapeutist.  It  is  most  import&iit, 
when  there  is  evidence  of  destruction  of  the  motor  path,  that  the 
friends  of  the  patient,  if  not  the  patient  himself,  should  be  made 
aware  of  the  hojieleflsness  of  a  search  after  a  '*  cure,"  on  the  onehandt 
and,  on  the  other,  of  the  slow  improvement  that  time  wiM  brjog. 

In  addition  to  the  measures  just  mentioned  which  tend  to  ] 
late  contractures,  mechanical  means  are  sometimes  necessary  for  < 
in  which  it  becomes  extreme  in  degree.  The  hand  may  be  placed  on 
a  splint  for  a  few  liours  each  day ;  the  spasm  may  be  readily  ovefw 
come,  so  as  to  apply  the  splint,  by  gentle  continued  extensioo,  aidei 
in  severe  cases  by  the  immersion  of  the  limb  in  warm  water,  A  small 
cylinder  may  be  |jlaced  in  the  hand  within  the  flexed  fingers,  or  aa 
india-rubber  l>all  to  which  a  tube  is  attached  may  be  introduced,  and 
infiatfd  after  it  is  in  the  hand.  When  the  paralysis  of  the  leg  is  con- 
siderable,  there  is  often  shortening  of  the  calf  muscles,  due  to  tliA 
weight  of  the  foot,  which  brings  it  into  the  position  of  extension  as  the 
patient  lies.  This  is  a  serious  inconvenience,  because  it  may  prereat 
the  patient  standing  and  walking  when  he  acquires  sufficient  mnsctilAr 
power.  It  can  be  more  readily  prevented  than  cured.  The  foot 
should  be  carefully  kept  at  right  angles  to  the  leg  during  the  early 
stage,  by  a  footboard^  or  by  a  sand -bag,  about  nine  inches  in  diaixMt«r, 
beneath  the  sole.  At  a  later  period  it  may  be  necessary  to  ke^  tbs 
foot  up  by  attaching  a  cord,  with  a  spring  inserted  in  it,  from  tlie 
front  of  tho  boot  to  the  knee^  or  by  the  use  of  a  suitable  splint.  The 
active  character  of  the  contracture  renders  tenot<^my  undesirable. 

The  fiost-hemiplegic  athetoid  spasm  is  very  difficult  to  influence  by 
treatment.  Electricity  fails,  as  a  rule,  to  lessen  it.  I  have,  indeed, 
met  with  one  case  in  which  the  spasm  presented  a  very  marked  asd 
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t  diminDtioQ  during  a  course  of  treatment  witb  the  voltjiic 

eUTreiitft   but   DO  such  effect  waa  prcniiiceii  in  a  number  of  Biioilar 

mmm  Ul  which  I  emplojed  the  same  treatment,  and  I  am  therefore 

dkpiMed  to  regard  the  improyement  as  a  coincidence  rather  than  as  a 

eotisequence.     The  inco-ordi nation  la  somewhat  lessened  by  the  per- 

teTering  practice  of  hand  gymnastics — rhjtbtnical  moveoionts  of  the 

fingers  and  thumb.     A  set  of  *' dumb  piano''  keys  is  convenient  for 

this  p(trpo«e.     These  are  made  for  exercismg  the  fingers  of  pianists, 

and  are  so  constructed  that  the  resistance  of  the  keys  can  be  varied 

Vjr  a  apriiig.     A  type-writer  is  useful  for  slighter  cases,  and  trams 

ibe  bfwi  as  well  as  the  hand.     Systematic  rubbing  has  also  a  tri^ng 

mflaenod  on  this  as  on  other  forms  of  inco-ordinate  spasm. 

SoCtening  of  the  brain  is  the  most  common  cause  of  aphasia,  and 

HbA  question  often  arises  whether  any  special  treatment  should  be 

lioptod  for  the  loss  of  speech.     So  far  as  concerns  general  therapeutic 

I,  the  treatment  for  the  coudition  of  the  brain  already  men- 

ia  all  that  can  be  done ;  the  only  special  treat meut  for  the  lost 

^lipeeeh  ia  educatioDal.     The  question  only  arit^es  in  a  severe  case  of 

^HimIi  defect;    slight  defects  pass  away  without  more  training  than 

oriinafjr  life  supplies^     But  if  there  is  destruction  of  the  s[»eech  region, 

ttotor  and  sensozy,  on  the  leftside  of  the  brain,  speech  is  recovered  by 

iptooeaa  of  training  of  the  right  hemisphere  so  as  to  bring  the  right- 

tijid  ipee^-processes  Into  a  relation  to  the  will  similar  to  that  of  the 

pneeiaea  in  the  left  hemisphere.     The  readiness  with  which  thm  can 

kt elected  Taries  in  different  individuals.     In  some  it  occurs  speedily, 

ift  others   it  never   occurs,  and   all    treatment   fails  to  evoke   any 

power  of  voluntary  speech.     In  the  former,  systematic  training  haptens 

tboompensatioD.     Possibly  it  is  facilitated  by  the  use  of  the  left  hand 

br  working  and  other  objects.     The  precise  method  to  be  adopted 

muit  depend  on  the  character  of  the  defect^  consisting  in  the  exer* 

m  of  the  speech-process  that  is  deficient.     If  there  is  word- deafness, 

iple  directions  must  be  uttered  to  the  patient,  and  gradually  varied 

ind  made  more  complex ;  if  the  patient  has  a  ditficulty  in  reviving 

word- images,  he  mubt  be  exercised  in  naming  objects ;  if  there  is  motor 

ipbasia  without  word-deafnesB,  he  should  try  to  repeat  words  after 

Mother  person.     So  with  inability  to  read  and  to  write.     In  motor 

ipbiisia,  attempts  to  write  are  useless  until  the  patient  has  made  some 

prggnat  with  articulate  expression.     In  every  case  the  exercises  must 

iw^in  with  the  simplest  word-processes  of  each  kind,  and  these  should 

be  maateied   before   more  difficult  processes   are  attempted.      The 

pmcUoe  should  not  be  continued  long  enough  to  fatigue  the  brain, 

Wt  should  be  repeated  several  times  a  day.     Patience  and  persevcr- 

laoaare  needed,  but  will  meet  mih  theii-  row  aid. 
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Thrombosis  ur  the  Cebeb&al  SnnrsBs  AHfD  Vscn. 

Coagulation  of  blood  maj  occur  in  the  c<^rebml  8mUB6«  aod  v^in^ 
and  ma?  caus«  meclitiniciLl  coiigeation,  o&dema,  capillanr  hsemorrh  ..jt^ 
and  sometimes  sufteoiug,  in  tbe  parts  from  which  the  blood  should  be 
convered  bj  the  occluded  vessel.  The  occurrencse  is  usually  of  verr 
serious  significance,  ou  account  not  ouly  of  its  effects^  but  also  of  the 
gravity  of  the  cooditions  with  which  it  is  associated.  In  order  to 
understand  the  |)athology  of  the  condition,  it  is  necessary  to  bearia 
mind  tho  chief  facts  regarding  the  Tenons  circulation  of  the  hnln, 
already  described  at  p«  60. 

Catisbs. — Sinus-thrombosit  may  occur  (1)  from  the  state  of  the 
blood  and  circulation  generally  j  (2)  in  consequence  of  disease  a<lja- 
oent  to  the  sinuses.  Having  regard  to  the  local  process  itself,  (be 
former  may  be  called  primary^  the  latter  secondary  thrombosis.  Tin 
secondary  thrombosis  is  more  than  twice  as  common  as  the  primaij. 

1.  Fnmary  thromhosis  usually  occurs  in  assaciation  with  geoeitl 
malnutrition  and  prostration,  and  hence  is  often  termed  *'  marantic 
thrombosis/**  It  occurs  at  all  ages,  but  most  frequently  id  child  r«a, 
and  next  in  frequency  in  the  very  old.  In  children,  it  is  met  with  up 
to  fourteen  yeurs  of  age,  but  the  chief  liability  is  during  the  first  %h 
months  of  life,  and  the  chief  cause  is  severe  and  exhausting  dtarrbcBi 
It  may»  however,  follow  almost  any  prostrating  malady,  lung  diseasei, 
long- con  tinned  suppuration,  or  acute  specific  diseases.  In  adults,  it 
occurs  occasionully  during  the  last  stage  of  phthisis,  sometimes  from 
acute  diseases,  in  the  puerperal  state,  as  a  result  of  gout«  or  in  thd 
course  of  cancer. 

Thes'e  causes  no  doubt  act  partly  by  weakening  the  heart  and  so 
retarding  the  circulation,  and  partly  by  rendering  the  blood  mor« 
prooe  to  coagulate,  Diarrhoea  may  act  also  by  reducing  the  volume 
of  the  blood.  The  rigid  walls  of  a  sinus  cannot  contract  in  adaptft^ 
tion  to  the  lessened  volume  of  the  blood,  and  hence  the  circulation  in  i^ 
must  be  unduly  retarded.  The  trabeculflB  that  cross  its  cavity  doubt-^ 
leas  also  facilitate  the  formation  of  a  clot,  and  so  also  does  the  irre-^ 
gular  shape  of  the  cavity.  The  seat  of  primary  thrombosis  is  almost 
invariably  the  superior  longitudinal  sinus*  very  rarely  the  lateral,  but 
occasionally,  in  old  persons,  the  cavernous  sinus.  It  is  probable  that 
the  current  of  blood  in  the  superior  longitudinal  sinus  is  normally 
moie  feeble  than  in  any  other  vessel  of  the  body.  The  veins  that  it 
receives,  open  into  it  in  a  forward  direction,  so  that  the  motion  of  the 
entering  blood  is  opposed  to  that  of  the  blood  in  the  sinus.  More- 
over, these  veins  ascend  to  the  sinus,  and  nowhere  else  in  the  body  do 
ascending  veins  receive  the  blood  of  ascending  arteries.     Destitute, 

*  The  term  unkxnimui  is  curreittly  u«ed  iii  •  mote  restricted  leose  tbaii  is  implied 
in  thia  uio  of  the  adjective^  although  the  hitter  ti  juttifted  by  the  ori^ioR]  *«— ^iting 
of  the  word. 
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tberefor^v  of  the  influence  of  the  hydrostatic  pressure  so  patent  else- 
where, the  blood  within  them  is  onl^  influenced  bj  the  force  of  the 
heart,  exerted  through  the  capillaries.  It  is^  therefore,  not  surprising 
that  thrombosis  should  readily  occur  in  this  vessel^  when  the  circula- 
tion is  still  further  weakened  by  disease*  This  result  is  favoured  by 
the  irregularity,  not  only  of  the  shape,  but  of  the  inner  surface  of  tbc 
linns,  which  is  such  that  a  layer  of  a  clot  is  sometimes  found  upon  it, 
although  a  channel  remains  for  the  passage  of  the  blood. 

Does  primary  thrombosis  ever  occur  in  the  veins  and  not  in  a 
tinus  ?  Tbere  is  some  pathological  eyidence  that  it  does.  Young 
ehildren  are  sometimes  seized  with  hemiplegia,  commencing  with 
unilateral  convulsions  that  are  prone  to  recur.  Sometimes  the  utta^'k 
comes  on  without  exciting  cause,  sometimes  under  the  same  condi- 
tions  as  sinus- thrombosis.  Tbe  lesion  which  causes  the  sym^itoms  is 
often  cortical,  and  its  ultimate  aspect  is  consistent  with  the  theory  that 
it  was  due  to  thrombosis  in  one  of  the  veins  of  the  conveiiiy,  Very 
tttntlar  symptoms  in  the  course  of  tubercular  meningitis  have  been 
proved  to  be  due  to  thrombosis  in  a  vein,  and  the  same  process  has 
been  met  with  in  the  subjects  of  phthisis  without  itiOarnmation  or 
visible  tuber*rle. 

2,  Secondary  ihrowho9i$  is  the  result  of  disease  adjacent  to  a  sinus. 
The  most  common  cause  is  caries  of  the  bone,  and  especially  disease 
of  the  internal  ear.  Other  causes  are  injury  to  the  bone  (especially 
when  attended  with  inflammation  of  the  diploe),  meningitis,  espe* 
cially  tubercular,  compression  of  a  einns  by  a  tumour  or  foreign 
body,  and  suppurative  diseases  outside  the  skull,  erysipelas,  cjirbuncle 
of  face  or  neck,  malignant  ulceration,  and  even, it  is  said,  suppurating 
ecMi&mm  of  the  scalp  (Tonnel^.  This  form  occurs  with  nearly  the 
■ame  frequency  throughout  life»  except  that  it  is  rare  in  the  very 
young  and  in  the  very  old. 

The  mechanism  by  which  local  disease  acts  is  probably  threefold. 
First,  the  inflammation  may  extend  to  the  wall  of  the  sinus,  and 
tbe  inflamed  wall  may  cause  coagulation  of  the  blood  within  it. 
Secondly,  a  clot  may  extend  along  a  vein  that  passes  from  the 
seat  of  the  disease  to  the  sinus.  Almost  every  sinus  receives 
veins  from  the  exterior  of  the  skull  (see  p.  67),  many  of  them  also 
from  the  diploc,  while  the  superior  jietrosal  and  lateral  sinus  receive 
blood  from  tbe  internal  ear.  The  third  mechanism  ts  the  simple 
compression  of  a  sinus,  but  this  is  very  rare.  The  Erst  and  second 
are  common,  and  it  is  often  difficult  to  say  which  has  been  effective 
in  a  gifen  case.  There  is  sometimes  distinct  evidence  of  itiflamma- 
tion  of  the  wall  of  the  sinus,  and  meningitis  frequently  do- exists. 
But  in  other  cases  the  wall  of  the  sinus  is  healthy,  and  the  clot  has 
apparently  extended  into  it  bj  prolongation.  Even  when  there  is 
inflammation  of  the  wall,  this  may  be,  in  some  cases,  secondary  to 
the  formation  of  the  clot,  Hence  it  is  not  desirable  to  call  the  whole 
of  this  group  *'phlebitic  thrombo>sis."     The  siuus  affected  ia  alwa/a 
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that  neai^Bt  to  tbe  local  disease,  and,  as  ear  disease  it  the  mott 
eommon  canse,  the  mutii  common  seat  of  thrombosis  1b  thd  tuperior 
petrosal  or  lateral  sinna.  The  superior  lotigttudinal  sinus  is  terj 
rarulj  the  seat  of  a  secoodarj  thrombus.  In  tubercular  meniuj^itji 
and  phtliisis  the  clot  maj  he  Hmited  to  a  Tein. 

Pathological  Anatomy. — The  affected  slons  Ls  usual! j  filled  with 
a  clot  adherent  to  the  walk^  the  more  firmlj  tbe  older  it  is.  A  reecat 
clot  is  dark  re^l  and  soft,  but  after  a  few  dajs  becomes  paler»  gra&q. 
lar,  and  friable.  It  is  usually  laminated.  Sometimes  the  clot  does 
not  entirety  fill  the  siuus.  "When  due  to  adjacent  caries,  it  is  nsnsil; 
softened  and  puriform  in  aspect,  and  often  contains  patbognsio 
organisms.  Tbe  clot  mav  be  limited  to  one  part  of  tbe  sinus,  or  mat 
extend  through  its  whole  lengtb,  and  even  beyond  it,  into  tbe  tribu- 
tary veins,  or  into  another  sinus,  and  even  (in  the  case  of  the  lateral 
sinus)  into  the  commencement  of  the  in teraul  jugular  vein.  The  wall 
of  the  sinus  is  rarely  inflamed  in  marantic  thrombosis,  but  often 
when  the  condition  ia  due  to  the  extension  of  adjacent  inflammatioo 
of  septic  character.  Meningitis  is  common  under  the  same  circum* 
stances.  Tbe  veins  from  which  the  sinus  receives  its  blood  ait 
always  greatly  distended,  and  the  coagulation  may  have  spread  into 
one  or  more.  The  mechanical  obstruction  to  the  return  of  the  blood 
canses  intense  congestion  and  oedema  in  the  part  from  which  tlii 
tributary  vessels  come.  Capillaries  often  give  way,  especially  in  the 
grey  substance,  so  that  this  is  crammed  with  minute  points  of  heemor- 
rhage*  This  is  most  marked  when  and  where  the  clot  has  extended 
into  the  tributary  veins.  If  the  clot  is  limited  to  a  sinns,  some  blood 
can  pass  from  the  veins  by  other  channels;  but  if  a  vein  is  pluggedf 
the  circulation  in  the  part  is  arrested*  The  result  of  the  cede  ma  and 
hsemorrhage  is  to  cause  softeninf?,  often  limited  to  minute  foci,  but 
sometimes  diffuse,  so  that  a  mulberry-coloured  pulp  results.  Very 
rarely  there  is  meningeal  hssmorrhage.  If  the  patient  recovers^  the 
destruction  of  tissue  is  rarely  so  great  as  in  arterial  obstruction,  aud 
the  affected  part  of  the  cortex  ultimately  presents  atrophy  and 
induration  of  the  convolutions.  When  the  clot  softens,  foci  of 
inffiininiation  may  often  be  found  in  the  lumgSy  sometimes  purulent, 
consti luting  secondary  septic  abscesses.  They  are  present  in  abont 
half  of  the  cases  of  secondary  (septic)  thrombosis, 

Stitptoms. — The  symptoms  vary  much,  and  are  often  masked  by 
those  of  the  condition  that  gives  rise  to  the  thrombosis  or  results 
from  it,— the  cerebral  anremia  in  primary  thrombosis,  the  adjacent 
disease  or  the  meningitis  it  excites  in  the  secondary  foim.  The 
symptoms  directly  due  to  the  throinbosis  are  of  two  kinds, — those 
produced  by  tbe  interference  with  the  functions  of  that  part  of  the 
brain  in  which  the  circulation  is  obstructed,  and  those  due  to  the 
disturbed  circulation  outside  the  skull  in  the  parts  from  which  veins 
pass  through  the  bone  to  the  internal  eiiiuB,    The  former  symptoms 
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faave  Utile  to  IhemselveB  that  ia  chara^^t eristic ;  and  tlie  latter,  although 
cliaimcteristic,  are  comparatively  rare, 

8jfmpioi9U  of  Thromhosii  of  Sjtecial  SinuMtt  s  Superior  Lon^iudinal.^ 

Ext*rrtLal  (Bdema  and  dist^^nsion  of  veins  inaj  be  present  on  the  sides 

of  Ibft  bc»d  and  forehead.     There  may  bo  epistaxiu  fiom  the  veius  of 

lint  noM,  which  couimuuicate  with  the  au  tenor  extremity  of  the  sinus. 

In  joong  ebtldren,  the  fontanelle  may  become  prominent,  in  striking 

cootDut  to  its  previous  depression  if  there  had  been  collapse  from  diar. 

tlMBa.     Cei'ebral  symptoms  are  chiefly  general — apathy,  somnolence, 

and  eoDia ;  romiting  and  cotivnlBlons,  usually  general,  but  sometimes 

lioal  I  rigidity  of  the  neck,  and  sometimes  of  the  muscles  of  the  back. 

la  adalts,  conrulsions  are  less  common  tban  delirium,  quiet  or  a(  tive. 

Thore  is  usually  headache.     In  both  children  and  adults  there  may 

hi  llrmbitmtiSp  tremor  of  tongue  or  limbs,  rigidity  of  all  the  limbs,  or 

ol  Uie  •mis  only  or  the  legs.     Unilateral  symptoms  are  usually  due 

to  the  09tension  of  the  thrombus  into  veins  over  one  hemisphere,  and 

tliAsi  there  may  lie  unilateral  convulsions,  often  beginning  locally,  and 

Imi  of  power  on  one  side,  sotnoLiniL>s  lituited  in  eitent.     Thus,  in  a 

Man  111  tlie  last  stage  of  phthisis,  the  superior  longitudinal  sinus  con- 

taiiiod  an  old,  granular,  partly  discoloured  clot,  whi^h  did  not  quite 

lU  tt,  and  a  more  recent  clot  bad  extended  into  the  veins  over  the 

right   frontal   lobe,   which  was  intensely   congested   with    capillary 

Vunnorrhagea.     The  symptoms  were  mental  dulness  for  a  day  or  two, 

tidihoD  repeated  conrulsions,  each  begiiming  in  the  left  arm,  and 

inrolving  the  whole  of  the  left  side,  then  ceasiug  on  the  left  side  and 

iiiTolrin^  the  right.     They  recurred  every  ten  minutes  until  death  two 

bn«U8  liiiiPT,     Such  symptoms,  if  iuilial,  suggest  that  the  thrombus 

kgaa  to  the  rein. 

CoMnufUM  ^mtts.— There  is  usually  some  oedema  about  the  eyelids 

md  temples,  and  enlargement  of  the  veins  about  the  orbit,  in  conse- 

fOtinoe  of  the  comrnoniciitioa  of  the  ophthalmic  and  facial  veins. 

Iliera  may  be  distension  of  the  retinal  veins,  usually  transient,  and 

•light  cfidema  of  the  optic  papilla.     The  eyeball  may  be  prominent 

btim  the  distension  of  the  orbital  vessels.     Headache  is  common,  but 

^oiUleimi  limb  symptoms  are  rare.     Sometimes  there  i.'*  paralysis  of 

tilt  nerrea  to  the  orUt  which  ruu  in  the  wail  of  the  sinus,  including 

tlia  first  division  of  the  &fth«     Bilateral  symptoms  have  resulted  from 

tlirombosij  of  both  sinuses.      Neuro-paralytic  ophthalmia  has  been 

<>l»sorved  (Lebort). 

FMroMol  Sinuiei. — It  is  doubtful  whether  distinctive  symptoms 
attend  throraljosis  of  eiiher  of  the  petrosal  sinuses. 

Lateral  Sinui. — There  may  be  distension  of  veins  and  cede  ma  over 
tlie  maatoid  process,  and  the  cause  of  the  thrombosis,  ear  disease,  ii 
tiaoaltj  obtrusive.  The  cerebral  symjitoms  are  not  distinctive*  since 
Ltiey  resemble  those  of  local  meningitis. 

Symptoms    due   to  ih$    Nature  of   the   ThromhoiU. — In   primary 
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adults^  the  s^rmptoms  of  a  cerebral  lesion  of  some  kind  are  u^uftHy 
distinct;  the  significiLnce  of  the  somDolenee  and  coma,  of  the  deUrttun 
and  headache,  or  of  tbe  motor  aytnptoms*  is  unmistakable.  Bat  ut 
joung  cbildren,  the  fiimple  exhaustion  from  the  diarrhoea  is  (yttm 
attended  by  soniBolence  and  inertia  hardly  less  severe  than  that  which 
attends  the  occlusion  of  the  aitius,  Epistaxis,  oedema  of  the  ac&lpvor 
retraction  of  the  head,  under  sach  circumstances,  should  alwija 
attract  attention.  The  tempemture  is  normal,  or  raised  only  oae  or 
two  degrees. 

Secondary ^^The  phlebitic  form  is  uiuallj  due  to  ear  disease,  and 
the  sinuses  moat  often  occluded  are  those  near  the  ear:  the  blood  ii 
able  to  escape  by  other  channels ;  tbe  damage  to  the  brain  ia  tbere- 
fore  Blighter,  and  the  direct  aymptuma  are  less  obtrusive  than  ia 
thrombosis  of  the  superior  lougitudmal  sinus.     Indeed,  the  cereW 
symptoms  that  occur  are  due  rather  to  the  meningitis  which  usuaJlj 
coincides  than  to  the  closure  of  the  sinus.     The  clot  that  forms  ii 
usually   septic,   and   breaks   down   quickly   into   purulent  infectif© 
inaterial ;  hence  the  symptoms  of  septicemia  are  often  more  pronounced 
than  are  those  of  intra-cranial  disease.     In  some  cases  the  local  sym* 
ptoms  have  been  so  alight  that  tbe  occurrence  of  a  morbid  process  mi    l 
not  euHpected  until  the  signs  of  secondary  pulmonary  abscesses  werft 
found.     More  frequently  the  septicSBmic  symptoms  are  of  considerable 
severity^ — rigors,  remitting  or  intermilting  pyrexia,  and  a  typhoid 
aspect.      Gradually,   cerebral  symptoms   become  more    prominent  i 
there  is   headache,   sometimes   local.      Tbe    patient   becomes   doU. 
somnolent,   and   comatose ;   or,  on  tbe  otber  band,   there   maj  b^ 
delirium,  quiet  or  violent.     Motor  symptoms  may  consist  in  Tarieil 
paralyses,  disordered  sensation,  convulsions,  or  rigidity,  due  chiefly 
to  the  meningitis.     Their  significance  depends  on  their  assoeiatioim 
witb  seplic  Byiiintonis»  or  with  the  subcutaneous  oedema  already  de- 
scribed.    When  th*j  secondary  thrombosis  affects  other  sinuses,  the^ 
special  lociil  symptoms  already  described  may  be  more  pronounced. 

The  onset  of  the  symptoms  is  fcometimea  sudden,  but  more  often 
insidious.  Tbeir  duration  varies  from  a  few  days  to  a  fortnight 
Coma  usually  precedes  death.  Occasionally  severe  convulsions  may 
exhaust  the  patient  in  a  few  hours.  Recovery  is  extremely  rare 
when  the  external  symptoms  leave  no  doubt  of  tbe  accuracy  of  the 
diagnosis,*  but  it  sometimes  occurs  in  m,^ranlic  cases.  It  is  probable 
that  the  clot  may  be  absorbed  aad  circulation  re-established  ;  but  if 
the  thrombus  has  extended  into  a  vein,  permanent  damage  to  tho 
cortex  may  result. 

DiAGNOSis^^In  marantic  tbrombosia  in  tho  adult  the  occurrence  of 

•  An  iDitance  of  recovery  with  iome  ptrmanent  damago  to  tho  left  hen>i«pberc  J* 

recorded  bj  Voormnti  ('  Deyfc.  tned.  Worhenaehrift,'  1882,  No.  36)  in  a  child  four 

moiitbs  old,  in  whom  tbe  iymptoioi  were  tremor  of  tongue  and  right  Utnba,  rigidity 

of  luek,  opUthotoiioi,  with  dMteti^ion  of  the  left  tempoml  vein^  And  fledema  of  ilat 
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MSvsbnl  sjmptomt  m&y  lead  to  a  Biispicioii  of  the  coe^Uion  if  tha 
fsHiiit  hai  no  heart  disease  arid  has  aot  reached  the  de^^enerativd 
period  of  life,  but  the  diagnosis  ia  only  certain  when  there  is  eitemftl 
•dgmt  or  disteosion  of  veins.  In  an  old  person,  without  these  sym- 
ploms,  the  cerebral  distyrbance  is  more  likely  to  be  due  to  thrombosis 
XD Ml  &rt^7  than  in  a  yeiu.  In  joung  children,  somnolence,  coma»  and 
•vflo  g«D6ral  oonrulsions  may  be  due  mendj  to  cerebral  anemia  (in 
tlie  state  termed  "  bydrocephaloid  "),  but  if  these  symptoms  continue 
after  the  diarrhcea  has  ceased  and  tbe  collapse  is  slighter,  thrombosis 
ts  probable ;  the  occurrence  of  local  brain  symptoms  increases  very 
mwdi  tbe  degree  of  probability,  and  the  addition  of  the  exteniiil  sym- 
pComa  renders  the  diagnosis  certain.  In  phlebitic  thrombosis  the 
diagnostic  difficulties  are  much  greater.  The  cerebral  symptoms  are 
due  to  and  suggest  meningitis  rather  than  thrombosis,  and  the  indi> 
Gitiona  of  tbe  latter  are  chiefly  Ibose  of  septi^-iemia  (due  to  the  soften- 
iiigof  the  clot)  and  especially  the  external  cedema. 

PBOaKoaia* — This  is  extremely  grave  in  all  cases.  Phleldtic 
thrombosis  with  septicronua  is  probably  ahvave  fatuL  Ma  run  tie 
tLrombofiis  ia  occasionally  surrived  in  children,  but  scarcely  ever  in 
idults,  in  whom  it  usually  supervenes  on  a  disease  that  is  itself  in* 
comftatible  witb  the  long  continuance  of  life.  If  a  patient  recovers. 
the  general  symptoms  pass  away»  but  local  symptoms  may  persist,  and 
there  may  be  some  impairment  of  intellect.  Possibly  some  cas^s  of 
fo-cailoil  atrophy  of  the  brain,  that  supervene  on  an  acute  illness  in 
childhood,  ha^e  this  origin. 

Teeatment. — In  cases  of  primary  thrombosis  the  most  important 
elements  in  treatment  are  to  arrest  tbe  cause  of  the  prostration,  and 
to  maintain  and  increase  the  strength  of  the  circulation  by  stimulants 
mod  tonics  such  as  bark.  The  posture  should  be  that  which  will  aid 
tJie  flow  of  blood  in  the  special  sinus  a^ected — if  it  is  the  superior 
longitadinab  for  instance,  ^exion  of  tbe  neck  should  be  carefully 
Avoided.    Ko  depletiog  measures  are  permissible. 

In  secondary  thrombosis,  treatment  usually  fails  to  exert  any  influ- 
€*xi€e  on  the  disease.  Free  exit  for  all  discbarges  from  any  wound  must 
bd  secured.  For  tbe  septicsemic  form,  qui  nine  and  salicylate  of  soda 
liaTe  been  recommended.  I  tbink  tbat  full  doses  of  tincture  of  tbe 
{>erehloride  of  iron  more  frequently  produce  a  distinct  effect  upon  tbis 
condition  than  any  otber  drug,  but  it  may  be  doubted  whether  recovery 
mret  resnitsfrom  tbe  use  of  internal  remedies  only.  Surgical  measures 
liA?ea  moreover,  been  snccesBfully  empbved,  even  in  cases  due  to  ear 
disease.  Ballance  has  opened  the  sinus  after  (double)  lit,mtureof  the 
jttgnlar  vein,  and  has  cleared  out  tbe  thrombus  with  a  satisfactory 
xeaalt*  and  without  extension  to  the  opposite  sinus.^     Suher  has  done 

*  Bftllaoee  ft«te«  th%i  the  left  lious  opeuR  into  Uio  utr^ii^ht  itaui,  and  tbe  right 
into  the  longlbuditid  rinof  (Ballancej  *  Liioeet,'  1890,  voK  i). 
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the  BiftiQe,  iocludkig  the  remoTal  of  oei' rosed  duiu  mater  aver  the  lioui, 
outside  which  was  a  collection  of  pus.^ 


r 


AcijTE  Cerfhral  Palst  of  Childhood 

(Ikfantilk  Hemiplegia). 

Hemiplegia  of  eudden  onset  is  not  uncommon  in  children,  espeeiillj 
ill  young  children. t  lliere  is  coueiderable  difference  of  opinion  atU» 
the  exact  pathological  condition  on  whit^li  it  usually  depends,  aud  it 
18  probable  tbat  the  cause  is  not  always  the  same.  Hence  it  if  ecm^ 
venient  to  give  a  brief  account  of  the  condition  as  a  clinical  fanety  of 
disease.  It  is  probably  not  a  distinct  patbologitiil  variety,  Maojt>( 
the  cases  are  exam  f ties  of  one  or  other  of  the  forms  of  disease  alreidf 
described.  In  ahiiost  all  cases  there  is  paralysis — hemiplegia.  Some- 
times, perhaps,  a  lesioD  occurs  aud  causes  no  local  symptom^bttt  stieh 
Ciises  can  scarcely  be  recognised.  Very  rarely  there  is  (general  lost  of 
power,  but  it  is  probable  that  in  such  cases  both  bemispberea  IM 
(liseast'd  :  there  is  dtmUe  hemiplegia. 

It  is  to  be  understood  that  only  the  cases  in  which  the  onset  it 
acute  or  suddea  are  now  considered.     Hemiplegia  of  chronic  onset  it 
generally  due  to  a  cerebral  tumour.     Another  class  of  cases  wlilcli 
must  be  excluded  are  those  in  which  the  paralysis  dates  from  birth* 
and  is  due  to  injury  received  during  the  process  of  birth.     Tbesd 
cases  have  been  considered   in  the   section  on  meuingeal   h»mar- j 
rhacre.  1 

The  following  account  of  the  acquired  palsy  is  baaed  on  an  extenstTi» 
and  consecutive  series  of  cases  that  have  come  under  my  observation- 
Acute  cerebral  palsy  with  a  distinct  onset  during  infancy  or  childhcKHl 
is  rather  more  common  in  females  than  in  males,  the  proportion  being  J 
aboufc  five  to  four.  In  three  Hfths  of  the  cases  the  onset  was  durioi^  1 
the  first  two  years  of  life,  three  quarters  during  the  first  three  /ears, 
and  seven  eighths  during  the  first  five  years.  It  seems  to  be  equally 
common  in  the  first  and  second  year  of  life.  Mules  preponderate 
during  the  first  year,  and  females  after  the  Erst  year. 

In  the  majority  of  the  cases  the  disease  is  not  distinctly  secondary 
lo  any  morbid  influence;  it  was  apparently  primary  m  five  of  the 
eight  cases.  In  some  of  these  the  onset  was  during  hot  weather,  and 
in  a  few  there  had  been  distinct  exposure  to  the  sun«  but  the  relation 
to  season  was  not  investigated  in  a  anfficieutly  large  number  to  justify 
any  conclusion,     We  must  remember  that^  hj  mere  coincidence,  nearly 

•  •Wien.  kUn.  Wochetiach.,'  1890. 

f  The  condition  baa  Ix'en  carefully  itndii'd  by  Stritinpell,  mvd  v«lD«b1e  imalTtei 
of  cases  Imve  been  publislied  ilnce  the  first  t-ditiun  of  ihit  work  B[ip«ared  by  OtUr  ] 
('The  Ct^rebnil  f'alaies  of  Children,*  1889)  and  Sachs  (»ce  n-ference  on  p.  4ld»aiid  iml 
**nie    Hirnkhimjn^,'en    der  Kindt^r,"  '  Volkm»ii!i*«  SammL   Kl,  Vortr%©,'   ISdS). 
Mo«t  of  tbe  fodU  aiccrtfuned  by  them  are^  however,  embraced  in  the  briafar  i 
which  foUawi. 
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1^  third  of  the  cases  may  be  expected  to  occur  during  the  time  of  the 
jear  wheu  hot  weather  is  occasioniillj  met  wiih.  The  onset  some- 
iiuios  occurs  within  a  few  dajs  of  a  sefere  fall,  e^speciiilly  duriuj^  the 
fir^t  two  jears  of  hfe.  It  may  also  be  secondary  to  pueumouia  and  to 
tcrere  diarrhoea,  chiefly  iu  early  infancy* 

Of  other  diseases  to  which  the  condition  was  distinctly  secondary, 

|wo    acute  specific  diseases  take  the  first  place — scarlet  fever  and 

measles.      In  almost  all^  the  onset  was  during  the  decline  of  the 

icute  apectfic  disease,  or  within  a  fortnight  of  its  ter  mi  nation.     In 

■ome  of  the  cases  after  scarlet  fever,  dropsy  was  present  at  the  time 

of  the  onset;    in  others  there  was   no  dropsy.      The  cases  after 

scarlet  fever  (K5cur  chiefly  between  two  and  five  years  of  age;  those 

after  measles  between  one  and  four.     The  nialadj  may  also  come  on 

during  severe  and  prolonged  whooping-cough  or  bruuchitis,  and  in 

later  childhood  during  the  course  of  "gastric  fever,"     It  very  rarely 

eomes   on  duriug  rheumatic  fever,  but  I  have  kuown  it  to  follow 

mnmpe. 

The  onset  was  attended  by  severe  convulsions  in  more  th:m  half  the 

in   some  the   convulsions  recurred  at  »hori  intervals  during 

iveral  hours,  and  at  the  end  of  that  time  the  child  was  found  par«tl  vt^ed. 

other  cases,  several  distinct  attacks  of  convulsion  were  separated  by 

art  or  days,  and  the  hemiplegia  was  only  found  after  two  or  three 

d  occurred,  or  when  the  series  was  over.     The  initial  convukioni 

generally  one-sided,  affecting  the  limbs  afterwards  paralysed,  and 

6  later  fits  have  almost  always  this  diBtribution  *y  sometimes  the 

tial  fits  are  general.     In  some  cases  the  hemiplegia  comes  on  with* 

it  any  convulsiou.     In  most  instances,  whether  there  are  convulsions 

not,  the  onset  is  attended  by  severe  c-erebral  symptoms,  and  the 

ild   often   lies  tiuconscious  for  several  days.     Sometimes  there  ie 

ver  and  vomiting.     In  older  children  there  may  be  some  pain  in  the 

,d«  but  this  symptom,  on  the  whole,  is  not  prominent.     In  the  cases 

Mi  are  secondary  to  some  acute  disease,  attended  with  general  pros- 

iion,  or  in  which  such  prostration  follows  general  convulBions,  the 

miplegta  may  not  be  discovered  for  some  days  or  weeks  after  the 

set.     If  the  paralysiB  is  on  the  right  side,  it  may  be  accompanied 

distinct  aphasia  in  those  children  who  have  already  acquired  the 

wer  of  speech.     The  aphasia  passes  away  completely  in  the  course 

of  a  few  weeks ;  rarely  it  lasts  for  a  month  or  two. 

The  further  course  of  the  ^^ymptoms,  and  t)ie  persistent  condition, 

vary  in  different  Civses.     In  most  of  them  a  considerable  degree  of 

^■hemiplegia  remaiua,  but  it  is  probable  that  in  some  instances  a  cere^ 

^Hiral  lesion  of  the  same  i^haracter  is  bo  placed  as  to  cause  no  persistent 

^Hgrmptoms,  and  there  m&y  then  be  no  indication  of  it^  existence.     I 

^^TOmember,  many  years  ago,  finding  a  lai^e  cavity,  the  size  of  a  hen's 

egg,  in  the  posterior  piirt  of  the  left  f^rietal  loi>e,  iu  a  man  in  whom 

no  cerebral  lesion  was  even  8u8[)ecled,     With  the  excej>tion  of  the 

half « vision  centre,  in  the  posterior  extremity  of  the  hemisphere,  it  is 
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probable  tbat  a  lesion  in  early  life  causes  lasting  sjrmptoma  onlj  trLnQ 
it  involves  the  motor  path  or  motor  cortei. 

The  residual  bemlplegia  a^ects  the  right  or  left  side  with  about 
equal  frequency.  In  some  cases  the  amount  of  the  persistent  psiliy 
i»  slight.  If  at  firat  incomplete,  it  soon  passes  away  from  aome  p&rt 
of  the  side,  the  arm  or  the  leg.  More  often  it  is  at  first  complete, 
and  continues  so  for  a  few  months,  and  then  power  slowly  retunuio 
some  parts,  especially  the  face  and  arra,  in  consequence  of  the  com- 
pensation by  the  other  hemispbere.  Very  rarely  the  paralysis  hai 
beea  bilateral  from  the  first,  and  both  sides  have  remained  paraljsed. 
Tbis  is  doubtless  the  result  of  a  bilateral  lesion,  as  one  reoorded  cue 
proves;*  compensation  is  then  impossible,  and  the  palsy  remaini 
absolute  in  the  legs  as  well  as  in  the  arms. 

The  ultimate  condition  of  these  cases  necessarily  depends  on  tlia 
severity  of  the  sym|jtoni9.     In  a  large   number    the  arm   remuAB 
considerjibly  paralysed.     Some  power  is  recovered  in  the  shoulder  and 
elbow,  and  a  little  in  the  hand^  and  as  movemei^t  returns  contracture 
cornea  on.     In  the  vast  majonLy  the  limb  becomes  the  seat  of  mobile 
Bpasm  (athetosis,  post-heuiiplegic  chorea),  of  which  these  caaes  pre- 
sent the  most  typical  exatnp!es*t    There  is  varying  fiexor  and  extensor 
Bpasm  at  tbe  several  joiul  s,  the  variations  being  greatest  iu  the  hand, 
in  which  there  are  often  spoutaoeous  movements,  quick  orslow,  while 
ToliiDtary  movement  is  disordered  and  ataxic.     The  condition  is  that 
described  at  p.  85.     The  sublyxation  of  the  middle  joint   of  the 
fingers,  in  consequence  of  the  spasm  iu  the  interosseal  muscles,  im 
generally  conspicuous.     The  active  chauging  spasm  is  proportioned  to 
the  amount  of  voluntary  power;  when  this  is  slight  there  is  much 
fixed  spiism,  by  which  the  wrist- joint  is  often  strongly  flexed*     The 
spasm  in  the  upper  part  of  the  arm  may  bo  considerable,  and  may 
keep  the  limb  rigid,  generally  in  extension.     A  strong  effort  with  the 
Eiffected  hand  causes  a  corresponding  movement  in  the  other  handt 
and  vice  versa.    In  some  cases  recovery  is  so  great  that  only  &  slight 
amount  of   inco-ordination  remains,   and   occasioimlly  even  this   is 
absent.     The  paralysed  arm  is  shorter  than  tbe  other  in  most  of  the 
severe  cases,  and  all  the  bones,  even  the  scapula,  present  a  diminution 
in  size.     The  muscles  may  also  be  small,  but  are  occasionally  hyper- 
trophied  from  the  effect  of  their  continuous  over-action.     The  leg 
always  regains  coositlerable  power,  and  the  patient  can  walk  wil 
difficulty,  althou;,'h  the  growth  of  tbe  limb  may  be  so  hindered 
cause  a  limp*     The  knee-jerk  is  excessive,  and  a  .clonus  can  sometimes 
be  obtained.     Bpasm  is  generally  slight,  but  often  causes  some  talipes 
equiuus,  or  equino-varus,  always  to  be  overcome  by  gentle  presdtire: 
the  toes  are  sometimes  over- extended  in  the  act  of  walking.     In  the 

•  Henbncr  (ace  p.  461  note). 

t  On  nccount  of  tho  iff LM^uency  of  tbU  symptom  the  cases  Usve  been  temicd 
"  cerebml  spoatlo  puralyBin,'*  but  tbe  desigriAtioii  is  too  wride  in  its  loeaiiing  to  he 
very  appropriate. 
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fmoe  the  residual  weakness  is  trifling,  but  often  tbere  ia  distinct  over- 
actioo  of  the  muscles  on  the  affected  side.  This  is  seen  best  iq  the 
aiel  of  imiling,  in  which  a  slight  movement  occurs  earlier,  and  is  at  Erst 
more  marked*  than  on  the  other  side,  although  a  strong  movement 
maj  be  distinctlj  slighter 

Am  a  rule,  sensation  is  perfectlj  normal  on  the  paralysed  side.    It 
it  probablj  impaired  in  some  cases  during  the  early  stage,  but  recovery 
IB  constant,  so  constant  that  it  can  only  bo  by  the  compensation  effected 
hy  the  other  hemisphere.     In  the  only  case  I  have  seen  in  which  there 
was  any  loss  of  aensation  some  years  after  the  onset,  the  loss  was 
dearly  functional,  hysterical  hemiaiisesthe^ia ;  a  week  later  it  had  die- 
ippearedy  and  existed  on  the  opposite  side.     Mental  defect  is  very 
common,  and  presents  every  conceivable  degree,  from  a  alight  amount 
of  hjateria  to  pronounced  iodicy.     One  of  the  most  severe  cases  of 
hysteria  that  I  have  seen  was  in  a  girl^  the  subject  of  old  infantile 
hemipl^ia.    Another  frequent  symptom  is  convulsion,  recurring,  and 
lesembliog  idiopathic  epilepsy  in  its  course,  althotigh  not  in  its  origin. 
Such  recurring  fits  are  met  with  in  at  least  two  thirds  of  the  cases. 
Sometimes  they  continue  from  the  onset;  sometimes  an  interval  of 
jemT%  may  elapse  before  the  fits  begin,  and  occasionally  the  hemiplegia 
cocora  in  infancy^  and  the  convolsive  attacks  are  only  added  when  the 
age  of  puberty  is  reached.     These  cases  will  be  again  considered  in  the 
chapter  on  '•  Epilepsy."     The  convulsions  are  almost  always  one-sided, 
affecting  only  the  paralysed  limbs,  and  often  begin  locally  after  the 
laahion  of  "  cortical  epilepsy/'     It  is,  however,  a  significant  fact,  in- 
dicating how  profound  is  the  influence  of  the  repeated  discharges  on 
^e  brain,  that  the  fits  may  ultimately  be  preceded  by  an  aura  identi- 
cal with  some  one  of  the  most  common  warnings  of  idiopathic  epilepsy, 
and  that  minor  attacks  may  be  developed  which  consist  only  of  loss 
of  consciousness. 


pATHOLOOT. — Very  few  observations  have  been  made  on  the  condi- 
tion of  the  brain  in  these  cases,  and  tbose  are  chiefly  on  cases  long 
^Ur  the  onset.  The  conditions  found  have  varied,  and  are  susceptible 
of  different  explanations.  In  some,  a  cavity  has  been  found  in  the 
central  region  of  the  hemisphere,  involving  the  central  ganglia,  aud 
sometimes  extending  as  far  ass  the  cortex  of  the  motor  region.  If 
there  is  an  upeiiing  on  the  surface  of  the  brain  the  condition  has  been 
distinguished  by  a  special  name,  **  porencephalia,"*  The  actual  cavity 
may  be  very  large,  or  may  be  small,  and  may  appear  as  if  cicatricial 
eontraction  had  drawn  the  walla  tctgether.  On  the  other  hand,  there 
n  ftumetimes  no  cavity  or  evidence  of  extensive  destruction  of  tissue, 
but  some  convolutions  are  small  and  indurated.     In  most  cases  the 

*  U  b  curioa<i  tliat  in  iome  cnse«  of  ^uch  cavity  there  Uiis  been  a  defect  in  tbe 
bobe  eorre^ponding  to  the  hole  in  the  braiEi,  Tbe  origin  of  #uch  defect  in  iknU 
sad  hrain  i»  not  kaow^n,  but  tt  it  itDprob&ble  that  tbe  condition  belongs  to  tbe  cUm 
taw  ander  ooaaiileration. 
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■^liole  of  the  LemiJipbero  in  whicb  the  leaioD  is  {oand  ia  smaller  ih&i 
the  other;  the  dimiuutioti  in  size  may  iuTolve  all  parts  of  the  corleju 
and  its  Bubstauce  ia  firmer  thao  normal,  aod  contains  more  coDoeirtivt 
tissue.*  The  condition  has  bei^u  tenned  **  difFuso  lobar  sclcrotii,"t 
or**chroDio  encephalitis,"  J  Occae  ion  ally  such  a  diminution  in  m§ 
of  the  whole  hemiapbere  is  the  only  risible  disease  ;  the  atrophy  ia, 
however,  generally  more  marked  in  one  part  than  in  auother*  In  the 
former  case  it  is  possible  tbat  there  has  been  a  primary  lesion  m  oos 
part  of  the  cortex,  and  the  wasting  elsewhere  has  been  secondary, 
allbough  the  two  can  scarcely  be  distinguished  after  the  lapse  of 
years.     We  are  only  coJiaidering  now  the  cases  in  which  there  was  a 

Hudden  onset,  and  it  is  scarcely  conceivable  tbat  any  disease,  affect- 

ing  primarily  in  such  a  manner  all  parts  of  a  hemisphere,  can  htt^H 
come  on  suddcDly,  or  that  actuaUy  sudden  palsy  should  be  the  maiflH 
featation  of  a  chronic  process.  It  seems  more  probable  that,  in  such 
cases,  the  diffuse  c  ban  go  is  really  a  secondary  atrophy. 

Two  kiudii  of  lesion  have  been  assumed,  in  current  theory^  as  the 
cause  of  tbesc  acute  symptoms,  AccordiDg  to  the  one,  the  primary 
lesion  is,  in  raost  cases,  vascular  occlusion;  according  to  the  other, 
which  has  been  put  forward  by  Striimpell.g  and  widely  accepted  in 
Germany,  it  Is  inflj.mmation  of  tbe  grey  matter  of  the  cortei,  *'  polio- 
en  ceplui  lit  is,'*  analogous  to  the  in^mmatiou  of  the  grey  substance  of 
the  spinal  cord,  *'  poHo-myelitis/'  Attractive  as  the  latter  theorj  is 
at  first  sightj  it  rests  upon  no  evidence,  and,  as  Sachs  has  pointed  out, 
the  scanty  pathological  facts  we  possess  are  opposed  to  its  validity,  as 
are  also  the  facts  of  etiology.  A  primary  inflammation  of  a  part  of 
the  cortex  of  tbe  brain  is  a  purely  theoretical  disease  j  if  it  occurs  not 
rarely  iu  cbildhood  (as  must  be  assumed  on  this  theory),  pathological 
evidence  of  it  would  certainly  have  been  forthcoming,  even  more 
abundant  than  tbat  of  the  analogous  spinal  malady,  as  every  kind  of 
organic  brain  disease  is  more  often  fatal  than  is  disease  of  the  cord. 
It  mu^t  be  remembered  that  the  general  liability  of  the  brain  to 
primary  inflammation  is  Tery  much  less  than  is  that  of  the  spinal 
cord,  and  we  are  therefore  not  justifled  in  relying  on  analogy  as  a 
basis  for  theory.  Tbe  circum  stances  of  the  onset  present  a  marked 
oontrijat  to  those  of  the  spinal  malady,  since  the  latter  is  scarcely  ever 
secondary  to  a  geneiul  disease,  while  the  cerebral  lesion,  whatever  its 
nature,  frequently  is.|| 

The  alternative  theory,  vascular  obslructiou,  has  much  to  support 
it.     It  is  the  common  cause  of  such  central  cavities  as  have  been 

*  Many  exainplea  of  tbU  ufc  on  record.  A  good  inttAnce  hia  been  detctibed  by 
Kwt.  *Arclj.  f,  PsycU./  Bd.  xviii.  Heft  2, 

t  Marie  nnd  Jendr^issik)  *  Arcb,  de  Phyaiot^grie,'  1886,  No*  1* 

t  Bouroeville,  *  Eoclicrcket  sur  I'Epik'ptie/ 

§  *D«at.  med.  WoeWensLhr.,'  18^1^  No.  44. 

U  Tbts  piu'ttgraph  hm  beeu  left  ujiehmjiged  Iroin  ths  iiTtt  ^itida,  becftOM  th% 
evidence  is  prftctic&Uy  uimltcred. 
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found  in  totne  caset.  It  U  a  kno^T'a  conseqii^'uce  of  suob  genenil 
diseases  as  frequently  precede  the  cerebral  lesion.  It  bas  been 
ftctuallj  found  in  some  cases  of  the  kind,*  A  cavity  ia  the  centnj 
tganglia  can  hardly  be  due  to  any  other  cause  than  arterial  obstruc- 
lion.  But  whether  this  b  the  result  of  embolism  or  thrombosis  is  an 
Open  question-  The  former  has  generally  been  assumed. f  But  in 
the  Taat  majority  of  cases  of  proved  embolism  there  has  been  an 
obTious  source  for  the  occluding  plug,  in  most  cases  endocarditis. 
In  some  of  the  conilitions  in  which  infantile  hemiplogia  comes  on, 
endocarditis  is  most  improbable ;  whereas  we  know  tbat,  at  least  in 
the  sinuses  of  the  brain,  primary  thrombosis  occurs  in  children,  and 
metimes  occurs  under  the  circumstauces  ia  which  infantile  hemi- 
legia  eomes  on  .J  Hence,  while  some  cases  may  be  due  to  embolism, 
it  seems  on  the  whole  more  probable  that  when  the  primary  lesion  is 
obstruction  of  an  artery,  this  is  the  result  of  thrombosis  in  situ.  In 
,6  cases  in  which  there  is  no  evidence  of  softening  e»  ma$9e,  in  which 
lihere  is  no  cavity,  but  only  shrinking  and  induration  of  part  of  the 
rtex>  I  have  sugg-e&ted  that  the  lesion  is  probably  thrombosis  in  a 
turf  ace  veln,§  and  that  the  reason  why  this  lesion  is  so  seldom  found 
ist  mortem  is  because  in  fatal  cases  the  clot  usually  spreads  into  a 
nus  before  death,  and  the  case  is  then  regarded  as  one  of  sinus- 
rombosis.  We  know  that  the  closure  of  a  vein  does  not  commonly 
use  softening  of  the  whole  of  the  cerebral  tissue  from  which  the 
ilood  should  pass  to  the  vein,  but  merely  intense  congestiun.  minute 
eitraraaations,  and  puuctiform  softening,  a  condition  that  may  well 
leave  the  state  of  atrophy  and  induratiou  met  with  in  some  cases.  It 
IS  certain  that  thrombosis  may  be  limited  to  veins.  Ad  instructive 
case  has  been  published  by  Money,  in  which  such  thrombosis  was 
found  after  scarlet  fever,  and  the  extravasations  into  the  related 
brain- substance  showed  that  the  coagulation  had  occurred  during 

1^  *  Ai^  for  imUnoe,  thnt  recorded  by  Heubnor,  *  Med.  Wien.  BUtt./  1883,  No.  13. 
BlUtcml  pAl*J  &nd  rigidity  with  triftmui  derolopeil  during  prOfltratioti  after  bron- 
ihttU  m  a  cbild  one  ye&r  nnd  four  mouths  old*  CaTitieB  were  found  in  both  heini* 
^berea  &nd  the  potia,  witb  cloti  in  the  middle  cerebr&l  srti^ries,  but  t beta  elots  were 
■'cafuUited,"  and  the  Arteries  beyond  were  pervious.  Eiuboligm,  from  ventricular 
eiidocarditii,  wm  the  KMumod  lesion,  tbe  Hniag  meinbrftne  of  tb«  Laft  Tentricto 
being  tbickcned.  But  thromboiLi  tn  §itu  could  not  be  excluded* 
L  t  See  Abcrorambie* '  Brit.  Mt;d.  Journal/  1687,  vol.  i,  p,  132S. 

I  %  Hiabtier  aMainei  tbmt  in  hla  case  embotism  bad  occurred.     Tliere  wea  thick* 

enlng-  of  the  lining  membrtine  of  the  left  ventricle,  and  he  ftU}>poseil  that  there  had 
been  a  ventricular,  not  valvular,  ondoc.irditia,  from  whicli  the  plug  had  cojae.  Thii 
theory*  to  those  familiar  with  diteasea  of  children,  will  iceui  far  lets  |irobiible  than 
that  of  thromboeis  te  aitut  especially  when  the  multiplicity  of  the  c«rrebr&l  lesion  14 
compared  with  tbe  f»ct  that  elsewhere  in  the  body  only  one  imcertain  trace  of 
embolitm  was  foond.  Moreover  the  cnnaltuitiou  of  a  clot  formtd  in  *Um  la  fitr 
more  probable  than  Ia  that  of  an  embolic  obstruction. 

§  Thii  hiii  also  been  accepted  as  the  most  probable  etpknation  by  Sachs  (Clio, 
Leek  in  ToUmanu'i  Seriei,  18U2). 
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life,^  We  must  remember  thai  tliromboais  io  a  sinus  does  not 
alwaja  involve  its  whole  cavity:  the  clot  maj  be  limited  to  the  wall 
or  to  oue  side,  and  the  vessel  may  remain  pervious.  In  thia  oODDec^ 
tion  it  is  instructive  to  Bote  tbat  in  one  of  my  cases  the  history 
strouglj  Bug^^cfited  thrombosis  in  tbe  superior  longitudinal  sinus.  A 
cbild  of  four  months  old  was  prostrated  by  severe  diarrboea,  and  tbs 
fontanelle  depressed ;  convulsions  set  in,  and  the  fontanelle  became 
extremely  prominent;  tbe  child  lay  motionless  for  four  days,  and 
then,  when  improvement  commenced,  hemiplegia  was  found. 

Securring  unilateral  convulsions  bave  not  quite  tbe  same  weigbt 
as  indications  of  a  coi-tical  lesion  in  these  ca^ea  as  they  have  in  lesioui 
of  tbe  brain  in  adults.  They  have  been  met  witb  in  several  cases  ia 
which  tbe  lesion  was  in  the  central  ganglia,  even  superveaing  years 
after  the  onset. 

We  cannot  yet  give  any  trustworthy  explanation  of  the  mechanisDi 
of  the  spasm  in  the  limbs  which  so  eoii&tantly  accompanies  the  hemi* 
pl^ia*  It  seems  to  foMow  lesions  of  various  kinds,  degrees,  and  seat, 
in  the  cortex  as  well  as  the  central  ganglia.  The  far  greater  frequency 
(almost  constancy)  of  tbe  symptom  after  a  lesion  in  early  life  makes  \ 
it  probable  that  it  is  in  some  way  due  to  the  disordered  action  oti 
centres  that  remain,  and  not  to  the  direct  effect  of  tbe  disease  itself, 

Tbe  diagnosis  of  these  cases  has  to  be  made  chiefly  from  those  in  | 
which  biilrh-palsy  is  one-sided,  and  this  depends  on  tbe  history  of  •  j 
distiQct  onset  after  birth,  which  is  scarcely  ever  wanting.  In  caset  ( 
in  which  similar  symptoms  are  due  to  a  stationary  lesion  of  ohronifl  | 
character,  such  as  a  tumour,  the  early  history  is  distinctive. 

Tbe  treatment  of  the  cases  in  the  early  stage  must  depend  on  tbe  I 
probable  nature  of  the  lesion.     Whatever  be  its  exact  character  tha  i 
treatment  for  thrombosis  in  veins  and  sinuses,  described  at  p.  455t  | 
will  be  most  suitable.     Tbe  after-treatment  of  the  mobile  spasm  has 
been  considered  in  the  chapter  on  softening  of  tbe  brain. 

^  Money.  'Treatment  of  Disease  in  Childreo,*  p.  445.  There  bad  been  fytDptomi  * 
aimliar  to  tbe«e  in  the  cases  now  under  consideration^  bat  the  clot  did  not  weni  of  I 
lufBdeutlj  old  date  io  make  tbe  caie  a  proof  of  the  rektion  of  the  lymptomi  Io  lfa|| 

tbromboiia* 


IKFliAMUATIUN. 
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INFLAMMATION  OF  THE   BEAIN 

(SVCBPBAUTIS,  CebBBBIXIS.) 


AcuTB  Ikflammatioit. 

The  cerebral  tissue,  like  most*  other  tisaueB»  may  be  tbe  seat  of  Inflani- 
Mlion,  bat  in  no  org-au   has   the  piirt  plajed  bj  iuEainmation  Ib 
pfodncmg  morbid  cbangea  and  symptoms  been  more  variousk  eati- 
wt^  at  different  times.     This  is  due  to  two  caitses :  (1)  luflainma^ 
tun  oanoes  softening ;  hence  it  was  once  thought  that  all  forms  of 
lollauilg  are  lufliiuimatory.     It  is  now  known  that  most  are  not,  but 
m  limply  necrotic,  due  to  an  arrest  of  the  supi>ly  of  blood.     Neverthe- 
kii  tome  forms  of  loc^il  disease,  which  are  probably  due  to  vascular 
oeclosion,  are  still  regarded  by  some  auihontles  as  intlammatory.     (2) 
lafismmation  of   the  surface  of  the  brdin  accompanies  that  of  the 
msmbruies,  and  it  is  through  the  former  that  many  symptoms  of 
iQieningitis  are  produced.     Hence,  atthouf^h  the  iniammatiou  of  the 
ttembratiea  ia  the  primary  couditiout  and  the  fact  is  now  recognised 
in  leniimology,  these  cases  were  formerly  called"  inflammation  of  the 
thrmin/*  and   are   often    stilt    thus   designated   in   popular  language. 
^t*bes6  two  classes  must  be  therefore  put  on  one  side.     The  residual 
^Meft,  in  which  acute  inEamnmtion  is  known  to  exist,  are  not  nume- 
rous.    A  source  of  uncertainty  regarding  the  part  played  by  inflarn- 
:X]iation  in  the  production  of  local  lesions  arises  from  the  fact  that 
^Me  ultimate  aspect  of  the  damaged  rt<gion,  years  after  the  onset,  has 
^one  been  obsenred,  and  its  aspect  is  not  then  distinctive.     Much 
"^feight»  however,  may  be  given  to  the  mode  of  onset  j  when  this  is 
«tciaally   sudden,  a  vascular  lesion  is  indicated,  and  not  a  simple 
inflammation.     This  point  needs  attention,  even  In  the  acuta  stage 
^mboUo  softening  has  been  mistaken  for  infianimation. 

Etioloqt. — Acute  inflammation  of  the  brain  usually  results  from 
one  of  three  causes — a  traumatic  injury,  contiguous  inflammatfon,  or 
tome  septic  influence*  Injury  eommonly  seta  up  inflammation  in 
the  meninges  as  well  aa  in  the  brain,  but  now  and  then  the  former 
ipe,  and  the  latter  is  affected  beneath  the  surface,  apparently 
^use  the  white  substance  is  more  easily  injured  than  the  grey.  All 
forms  of  injury  may  be  effective,  blows  aud  falls  on  the  bead,  frac- 
»jiu«t  of  the  skull,  and  punctured  wounds.  It  may  occur  from 
I  concussion,  but  is  doubtless  set  up  by  the  mechanism  of  inter- 
itial  laceration.  Usually  the  cerebritia  is  immediately  beneath  the 
^•i?at  of  the  injury  ;  much  less  commonly  it  occurs  at  the  opposite  side 
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of  the  brain  from  contre-coup.     Tbe  latter  eepecially  <3am.igei  tl» 
centre  of  the  cou volution,  ao  that  there  resulta  altiuiatel/  im  irre* 
gnlar  ahalluw  depression  in  its  surface.     This  appearance  is  often 
seen  near  the  apei  of  the  temporal  lobe  in  consequence  of  a  blow  on 
the  Tertex.     The  inflammation  maj  subside,  leaving  only  the  chaugtt 
above  described p  or  it  may  go  on  to  suppuration,  and  the  abscesi  tOMj 
run  an  independent  course,     A  punctured  wound  is  very  apt  to  caui^ 
an   abacesa.      A  very  acute  form  of  cerebritia,  sometimes  inToUiog 
thif  whole  hemisphere,  may  follow  rapidly  on  an  operation  oa  th» 
brain  when  aseptic  precautions  have  been  imperfect.     In  other  cues 
of  trephiiaing,  local  inflammation  of  more  chronic  course  seenii  to 
attend  the  formation  of  *^  hernia  cerebri/'     Another  frequent  oaote 
of  cerebritia  is  bone  diseasef  ustiaily  actual  carieis»  but  sometimes  ottatii 
which  has  not  gone  on  to  caries.     The  afEection  of  the  bone  may  be 
traumaticp  syphilitic,  or  the  result  of  contiguous  inflammation.    The 
last  is  almost   confined  to  the  bones  adjaeeut  to  or  enclosing  the 
organs  of  the  special  senses^  the  noae,  orbit,  and  especially  the  ear* 
The  inflammation   of    the  brain  thus  excited  usuaUj  aecompaniei 
meningitis,  but  sometimes  occurs  alone.     It  usually  goes  on  to  sappn* 
lotion.      New  growths  in  the  brain  usually  cause  softening  in  tbe 
adjacent  cerebral   tissue,   partly   necrotic,  the    result  of    pressure, 
partly  inflammatory,  but  the    inflammation  is  sl^ht  in   degree^  ii 
attended  with  oedema,  and  scarcely  ever  presents  any  tendency  to 
suppuration*    In  acute  diseasei,  especially  erysipelas,  diphtheria,  and 
typhoid  fever,  minute  foci  of  encephahtis,  characterised  especially  by 
leucocytal  aggregations,  and  sometimes  by  micrococcal  infllt  ration, 
sjre  often  found  on  microscopical  examination,     Iiesions  of  consider- 
able size,  in  acute  speciflc  diseases,  are  generally  due  to  embolism 
or  thrombosiJ.     In  simple  vascular  obstruction,  the  softening  which 
results  is  chiefly  necrotic;  on  its  margin,  inflammation  occurs,  and 
is  often  considerable  when  the  obstructing  plug  comes  from  a  septio 
source,  as  in  acute  endocarditis.     Even  then,  suppuration  Is  extremely 
rare.     In  pyasmia,  however,  the  inflammation  thus  excited  always 
goes  on  to  the  formation  of  pus. 

Idiopathic  cerebritis  is  almost  unknown.  It  has  been  supposed  hj 
Striimpell  to  be  the  cause  of  sudden  cerebral  palsy  in  children«  and 
the  engaging  character  of  this  theory  of  "  polio  .encephalitis  "  has  led  to 
the  use  of  this  name  for  the  affection.  But  no  observations  have 
given  distinct  confirmation  of  tiie  view;  all  are  otherwise  explicable, 
&iid  many  certtiinly  point  to  a  lesion  primarily  vascular  and  not  inflam- 
matory. Actual  ijjflammation,  however,  seems  sometimes  to  affect 
the  nuclei  of  the  ocular  muscle  nerves,  and  also  those  of  the  bulbar 
nerves. 

Acute  functional  disturbance  of  the  brain  is  usually  attended  by 
minute  changes,  and  especially  by  the  vascular  alterations  that  always 
accompany  such  derangement ;  these  are  revealed  by  the  microflCOpe» 
and  may  be  of  such  degree  as  to  he  distinctly  inflammatory.     For 
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,  to  hTilrophobia  tlie  medulla  obloD^atA,  the  fuaction*;  of 
n»  so  coDspicuouslj  demngod,  p reseats  such  micro&copi(iil 
tHavmikitii — aggregations  of  leucocjtea  outaide  th@  vessels  and  even 
in  Ibe  tii balance  of  the  nerTe-tksue.  These  changes  are  not  primary, 
biii  mr9  secondary  to  the  intense  functional  disturbance,  although 
tbfj  hate  manj  of  the  anatomical  characters  of  inflHimnatian. 

Pathoi-oot, — ^The  alteratioD  in  the  tissue  of  the  brain  which  results 
from  acute  infiammatioQ  has  been  long  and  accuratelr  known  under 
tto  Wkvae  of  *'  red  Eioftenfng/'  since  it  is  usiu ally,  from  tbe  fir^t,  much 
it>lder  than  tbe  softening  which  results  from  necrosis  or  mere  imbi* 
biiioil  of  effused  fluid  and  is  *•  yellow  "  or  "white."  The  red  tint 
of  the  affected  area  depends  ttartly  on  the  distension  of  small  vessels, 
bntchiefiy  oo  minute  points  of  extravasation^  and,  according  to  tbe 
Bmher  af  the  latter,  tbe  colour  varies  from  pale  to  deep  red.  The 
ttmitstencf  is  lesseued,  from  the  disintegration  of  the  tissue- elements 
bjeffiteed  liquid  and  the  separation  of  tbe  particles.  For  the  same 
nmomt  tbe  affected  area  is  swolkn,  and,  on  section,  staods  up  above 
tb  level  of  the  adjacent  brain- substance.  It  is  never  sharply  limited^ 
tad  the  consistence  of  the  adjacent  tissue  is  Uiiually  lessened.  The 
ffiicroeoope  shows  distension  of  the  vessels,  especially  the  i-aplllaries, 
foet  of  btemorrhage,  and  accumulations  of  Ivmphoid  (leucocytal) 
deDMots  in  tbe  tissue  and  around  vessels  <  These  are  always  to  be 
fotnd,  hat  vary  in  number;  when  numerous,  the  softened  tisstje 
IBIT  have  the  aspect  of  actual  pus.  The  proper  elements  of  tbe 
-nerve*fibre9,  ganglion-cells^  and  ueuroglia-oeUs  are  in  various 
I  of  degeneration,  and  from  all  these  granule- eel  Is  develop.  The 
odl-^emenia  undergo  first  the  stage  of  cloudy  swellings  the  nerve- 
ibnes  become  grannlar,  tbe  axis-cylinder  presents  fusiform,  highly 
IfriDQlar  enlargements,  which,  becoming  detached,  also  form  granule- 
cdls.  At  the  margin  of  the  in£amed  area,  the  ganglton-cells  also 
IMt  into  the  stage  of  cloudy  »welliiig,  but,  instead  of  breaking  up, 
tBSj  atrophy  or  l>ecome  pigmented,  or  undergo  a  sort  of  vitreous 
dfgtneration.  These  changes  in  the  nerve-elements  are  tbe  same  as 
Iteiaet  with  in  simple  necrotic  softening,  and  hence  their  occurrence 
dost  Dot  sbow  that  the  process  was  one  of  primary  inflammation. 

His  only  in  the  rare  cases  in  which  the  inflammation  is  very  sb'ght 
m  degree,  and  there  is  no  actual  destruction  of  nerves)  erne  it  ts,  that 
neavvry  of  the  affected  part  is  possible.  Small  foci  of  euiisiderable 
inlinmatioD  may  ultimately  cease  to  be  visible  to  the  unassisted  evft — 
ldifef«nt  thing  from  actual  recovery.  In  most  cases  visible  damage 
its.  The  complete  disintegration  of  the  tissue-elements^  and 
Dtption  of  the  remains  of  vessels,  leave  a  fatty  emulsion  in  the 
ig  cavity,  and  to  it  tbe  remains  of  blood- pigment  (of tea  hema* 
[crystals)  give  a  yellow  or  reddish  titit,  always  deeper  in  tbe 

^jthan  in  the  white  substance.  Such  a  cavity  may  at  last  be  indts- 
ible  from  one  ieft  by  a  simple  necrotic  process.  Ultimately. 
11,  "0 
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the  fatty  grannies  may  be  slowly  removed,  and  a  little  clear  inlA 
alone  remain.  Occasionally  a  reticulated  stroma  persists  (or  i^  foi 
iu  the  Boftened  area ;  the  loculated  eavities  tbujs  couetituted  jomj 
contract,  so  that  yltiiiiately  a  sort  of  fibrous  cicatrii  reuiatns,  witiit 
littte  adjacent  atro[)hj,  the  result  of  the  initial  oedema  around  \hn 
focus  of  infiammation.  Now  and  then  this  cicatrix  contains  a  ceatnl 
nucleus  of  fatty  debris  and  hfiematoidin  crystals.  An  increase  of  ci>o- 
nective-tissue  elements  may,  ]>erhap8»  sometimes  cause  tbe  development 
of  ficlerolic  induration  in  the  affected  area,  but  this  is  far  less  GOQimofl 
than  it  is  iu  cases  of  chronic  inflammation/ venous  tbrombosia,  and 
compression  by  meningeal  haemorrbage,  and  it  is  doubtful  whether  lucb 
a  state  ever  justifies  the  diagoosis  of  an  initial  acute  infiammation. 
When  the  process  is  intense,  tbe  lymphoid  (pus)  cells  are  so  nnmeroui 
that  the  softening  becomes  actually  purulent,  and  a  cavity  thus  resulU 
contiining  pus.  This  result  of  inflammation  is  further  de^c riled  iji 
the  chapter  on  "Cerebral  Abscess."  A  distinctly  purulent  appear- 
ance bas  been  acquired  in  so  short  a  time  as  six  or  seven  dfays*  If  i 
very  acute  and  malignant  form  of  infiammation  affects  an  extensivt 
area,  rapid  and  infiltrating  suppumtion  occurs,  with  acute  sloughbg 
of  the  cerebral  tissue, 

Tbe  traces  of  inflammation  in  typhus  and  typhoid  fevers  im 
seldom  to  be  recognised  by  the  unassisted  eye.  They  couiist  of 
aggregations  of  lymphoid  cells  around  tbe  vessels  or  in  the  tissue,  so>i 
may  s^jmetimea  couj^titute  a  mass  of  relatively  large  dimenisions.  cou^ 
parable  in  size  to  a  tubercular  granulation  (Fig.  124).  They  are  cot 
always  met  with,  and  are  uiore  pronounced  in  typhus  than  in  typhoid. 

They  bave  been  especially  atudii'd 
by  Popoff,  who  states  that  t  ho  lym- 
phoid corpuscles  sometimes  enter 
the  protoplasm  of  the  nerve* celLi, 
and  may  cause  multiplication  of 
tbe  nucleus  and  other  changea,^ 

The  disgiemiuatcd  infiammatioa 
that  occurs  in  some  cases  of  eryai- 
pelas  and  diphtheria,  and  aome- 
times  in  septiccsmia,  is  of  especial 
interest  on  account  of  the  organ- 
isms that  are  associated  with  it. 
Sometimes  minute  pomts  of  eoften- 
in»>  may  he  visible ;  more  often  the 
changes  are  only  discovered  with 
the  microscope.  In  certain  spota 
micrococci  may  be  seen  around  the  vessels,  scattered  tbruugh  thj 
brain  tisanes,  and  even  rlensely  aggregated  in  definite  *'colome«, 
condition  has  been  termed  **  mycosis  of  tbe  brain. '*t 

•  Popoff,  *  Virchow'i  Arclnv,*  Bd.  lixxvii. 

t  8dQ  Sthiile,  'Virchow'i  Archif/  Uvii;  Letaerieb,  iK  Bd.  Uxv ;  »nd  BlMcbko»  \b^ 
Bd,  l««;(ii.     It  must  aot  be  confuned  with  *'  ^eLittom^cokU/'  tee  y.  ^'^ 


Fi&.  124.— Section  from  tlie  cortex  of 
t!j©  frontal  lobe  in  eiaiitbenistttc  ty- 
phus:  a,  aecumalutlon  of  lyuipboid 
elements  j  A,  a  cavity  f  mm  winch  such 
eellH  have  fiillen,  (Papoff,  *  Virch, 
Arcb./  BiL  Ixixvlif  pL  i.) 
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Symptoms. — Oar  knowloil«>G  of  tbe  exact  sjinptoms  of  simple 
arebritis  ia  meagre,  on  account  of  the  raritv  with  which  it  exiists  alone* 
Heftdaehe  is  certainly  frequent;  vomiting  occasional;  but  optic 
neuritis  is  a  rare  result  of  the  acute  process.  Greneral  convulsions  and 
delirium  may  also  be  met  with*  These  symptoms  are  irrespective  of 
the  seat  of  the  inflammation.  When  the  special  motor  or  sensory 
region  is  involved,  corresponding  symptoms  may  be  present,  the  most 
frequent  being  weakness  in  the  limbs  on  the  opposite  side,  and  con- 
Tulsions, locaL or  beginninjs^  locally.  Such  symptoms  are  not  uncommon 
a  few  days  after  a  cerebral  injury,  and  are  often  attended  by  some 
elevation  of  temperature.  They  may  pass  away  complettfly  or  may 
St  in  slighter  form.  They  differ  from  the  actual  iDJuiy  to  the 
by  coming  on,  not  immediately,  but  two  or  three  days  after  the 
Djary,  The  symptoms  of  an  abscess,  on  the  other  hand,  onl?  develop 
some  weeks.  A  young  child  foil  off  a  chair  with  a  pair  of 
in  her  hand,  and  fell  on  tbe  point  of  the  scissors,  one  blade  of 
wkieh  entered  tbe  skull  just  in  front  of  the  middle  of  the  right 
temporal  fossa.  It  parsed  in  for  about  an  inch  and  a  half  in  such  a 
direction  that  the  point  must  hare  been  very  near  tbe  internal  ca[iBule 
TLere  were  no  immediate  symptoms,  but  three  days  after  the  injury 
hemiplegia  came  on;  probably  the  inflammation  in  the  neighbourhood 
of  the  wound  reached  the  internal  capsule.  Sometimes  traumatic 
inflammatioD  seems  to  set  up  a  degenerative  process,  which  runs  an 
independent  course,  and  id  manifested  by  chronic  mei^tal  failure* 

It  is  seldom  that  definite  symptoms  can  be  ascribed  to  the  dis- 
seminated inOammation  that  occurs  in  acute  specific  diseases, 
Delirinm  and  somnolence  and  subsequent  menial  weakness  may  be 
in  part  due  to  these  changes,  but  we  cannot  at  present  distingniBh  the 
effects  of  the  definite  lesions  and  of  the  influence  of  the  blood-state. 

BiiOHOSis, — In  many  cases  the  symptoms  are  identical  vrith  those 
of  meningitis  over  the  corresponding  region  of  the  brain.  In  the  form 
that  results  from  specific  blood-states  the  condition  may  be  suspected 
if  cerrebral  symptoms  become  more  pronounced  after  tbe  pyrexia,  but 
our  knowledge  of  the  effect  of  the  lesions  is  still  too  meagre  to  permit 
any  definite  diagnostic  rules  to  be  laid  down. 

The  PitoGNOsis  of  acute  tiimftle  inflammation  of  the  brain,  as  dis* 
tingnished  from  that  of  the  membranes,  can  only  be  made  from  the 
severity  of  the  symptoms.  Its  The^tment  10*  on  the  whole,  similar 
to  that  of  inflammation  of  the  membranes. 


AcTiiraMTCosis  or  tbs  Bkjin^ — A  few  cashes  are  on  record  in  which  the 
peculiar  fungus  which  gives  rise  to  this  disease  in  animals^  and  some- 
times elsewhere  in  man,  has  caused  foci  of  inflammation  in  the  snb* 
stance  of  the  bralo.  Within  these  the  spherules  of  the  fungus  are 
mingled  with  pus-cells.  Usually  secondary,  it  has  been  perhaps  in 
one  case  primary.  The  symptoms  have  resembled  those  of  secondary 
absoess,  bat  the  nature  of  the  disease  has  been  suspected  only  when 
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its  existence  was  recognised  elsewhere  in  the  bodj,  and  it  is  too  rtit 
to  be  o£  practical  importance.* 


Chronic  Inflammatioit, 

Of  chronic  cerebritis  we  have  also  very  Hi  tie  ixact  kuuwledge. 


It 


is  true  the  term  **cbronic  encephalitia  "  or  '^meningo-encepbalitii*' 
is  frequently  empk»jed,  especially  bj  French  writers,  but  for  the  iiioit 
part  as  a  convenieut  designation  for  obscure  cases,  the  exact  natiire 
of  which  is  uoknown.  In  this  loose  way  the  term  ts  applied  to  nil 
conditions  in  wliich  traces  of  inflammation  can  be  fonnd,  and  the  fad 
of  inflammation  is  allowed  to  override  the  question  whether  Uit 
process  was  primary  or  secondary. 

One  class  of  these  cases  is  that  m  which  the  chief  alteration  k  la 
iccreasL'  in  the  connective  tissue  in  some  part  of  the  brain,  but  tbm 
cases  are  d*  acribed  in  the  chapter  on  **  Sclerosis  of  the  Brain.'* 

The  inflammatiou  which   aurrouuils  new  growths  in  the  bnuQ  if 
often  chronic,  as  well  as  acute;  and  acute  cerebritia,  however  cauaed, 
may  pass  into  a  chronic  stage.    Indications  of  extensive  primary  chrome 
cerebritis^  diffuse  in  distribution,  are  Bomctimes  found  in  cases  of  dii- 
eases  usually  regarded  as  degenerative,  as  general  paralysis  of  the 
insane.     Leucocytal  aggregations  around  the  vessels  and  in  the  eortex 
are  oc&tsionally  met  with  in  this  disease,  but  its  extremely  chro&k 
course,  and  the  ab£»ence  of  the  headache  which  usually  attends  en- 
cephalitis, discountenance  the  view  that  it  is  primarily  inflammatoTj 
m  its  nature.     The  term  *'  chronic  cerebritis  "  seems,  however,  stricllf 
applicable  to  certain  rare  cases  in  which  a  patient  suffers  from  head- 
ache and  other  cerebral   eymptoms  (which   may  even  include  optic 
neuritis), — symptoms  that  run  a  chronic  coarse  and  may  end  in  death. 
After  death  the  only  changes  are  the   microscopical   indications  of 
slight  general  inflammation.     For  instance,  a  woman  aged  thirty-four 
had  attacks  of  epilejitoid  nature,  some  verti*;inou8»  others  with  tran* 
slent  loss  of  sight.     Some  months  later  she  suftered  from  severe 
heaiJaehe,  with  paroxysmal  exacerbations,  accompanied  by  Yomiting^ 
intense  optic  neuritis,  alight  pyrexia  and  terminal  coma,  the  duration 
of  the  severe  sjmptoras  having  been  about  six  months.     No  oaked-eye 
alterations  were  found  in  the  bniin,  but  slight  diffuse  inflammatory 
changes  were  found  throughout  its  euhstance  on  microscopical  exami- 
nation, f     A  somewhat  analogous  condition  throughout  the  cortex  of 
one  hemisphere  has  been  observed  to  follow  injury  in  childhood,  which 
led  to  mental  defect  and  epilepsy,  with  left-side«i  weakness  und  oh^^ 
reoid  movements,  in  a  case  observed  by  Fletcher  Beach.l  ^H 

•  Caa««  will  b<*  found  recorded  by  Keller,  *Bnt.  Med.  Joarn*/  ISOOi  Oftotr, 
*  Deot.  med,  Woclieniich./  18aO,  and  Bollingerj  *  Mnncli.  mcd.  Wochcnsch.,'  1887  s 
the  ItkMtt  coincident  with  tn  ov&rtau  formfttioa,  being  believed  to  1m  |>rimmrj  and 
due*  to  unboiled  milk. 

f  Uughling*  Jaekron,  '  Opiitb,  Ho>p.  R^ip./  toL  tIU*  p.  44$, 
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A  rmrj  imie  Tmrtetj  of  cerebritis  is  a  disseminated  form  of  cbranio 
tlon,  Bclerotic  and  caseating,  due  probably  to  Bjphilis.  A 
•imtlar  affection  of  the  Bpinal  cord 
is  Icn  fmr^  In  the  case  described 
bf  OhareaH  and  Oombault,  of  which 
flMspinaJ  lesions  are  shown  id  Fig. 
IW»  wol  i,  p.  837,  similar  foci  of  dis- 
mM9  existed  in  the  pons,  crura,  and 
oBise  serves,  and  are  shown  in  ibc 

ikdiciiuing  figure  (Fig,  125).      The 

ftfiected   spots  were  grey  in   tint, 

uith    jellowisli    centres     due    to 

I~  easeatioiu  such  as  are  represented 
m  ihe  smaller  figure,  which  is  a  sec- 
tion  of  the  diseased  area  in  the  pons 
marked  a.  Both  sixth  nerves  and 
ihe  right  third  nerve  are  parliallj 
dog«nc rated.  Thus  in  the  Icudeucj 
to  Gueation  tbe  morbid  process  has 
the  characters  seen  in  ejphilitio 
growths,  but  the  histological  cha- 
luetart  of  the  diseased  areas  were 
Ihosd  of  a  sclerotic  iiiQaTnniation 
r^ber  than  of  a  growth.     In  ibesje 

X»oi&ia  Ihe  process  has  considerable  analogj  to  that  of  the  more 
cocamoD  chronic  gjjihilitic  meningitis.  Tbe  patient  bad  bad  syphilis 
TiDtrlr  twentj  jears  before  tbe  onset  of  the  symptoms.  Extreme 
tn^atal  dulness  existei!*  and  obscured  to  a  considerahle  extent  tho 
symptoms  due  to  thp  intra-cranittl  lesions.^  Such  disseminated  in. 
fimmmation  is  related,  on  the  other  hand,  to  insular  sclerosis  (q.  v.), 

1%  is  jjrobable  that  certain  rare  forme  of  chronic  softening  of  the 

t>T^iD  (described  here  as  sucli)  fire  inflaDimatorj  in  nature,  but  verj 

little  is  known  of  their  early  stages,  and  no  distinctly  inflammatory 

process    can    be  traced  in  them  at  the  later  period   in  which  they 

ma  anally  come  uiidw  observation.     There  is  another  remarkable  group 

of  cases,  in  which  the  symptoms  suggest  chronic  focal  inflammation, 

^hJlhough  the  nature  of  the  lesion  has  not,  I  believe,  been  ascertained, 

■IS  or  have  the  cases  been  hitherto  described.    The  examples  I  have 

^«eii  have  been  in  men  over  forty-five  years  of  age»  of  gouty  diathesis, 

•X^lic  svmptoms  have  been  those  of  a  chronic  focal  lesion  at  the  surface 

oi  the  brain,  and  have  consisted  in  convulsions  beginning  locally. 

lacmiplegic  weakness,  aphakic  disturbance,  delirium,  and  sometimes 

•light  pyreiia.     They  cloeely  resemljled  in  character  and  course  those 

of  »  oeiebral  tumour,  but  headache  has  never  l»een  prominent,  and 

optio  DSttHtis  has  always  been  absent.     The  course  of  tbe  affection  was 

oitfked  b?  successive  periods  of  increase,  partial  subsidence,  and  a 

•  Charcot  tnd  QoinlKiolfc,  'Arch,  de  PhysMogie,*  1873,  vab  v,  p.  lift. 


Pio,  125.— Cliroiiic  disMUiiuiiUHl  §clc* 
roti€  iaflammntioti  of  potts,  &c.  (le^ 
text).  (After  Charcot  aud  Oombaalfc.) 
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gtatianary  state*  The  condition  may,  Bowevcr,  end  in  death  nfta?  i 
course  of  one  or  two  years.  A  chronic  relapaing  gouty  oerebiitia 
affords  the  best  explanation  of  it. 

The  treatment  of  chronic  inflammation,  if  its  existence  i»  sfispeeUd, 
must  be  iu  the  main  directed  against  ite  cause.  Improvement  af  tJii 
general  health  is  of  great  importance^  together  with  tranqtiiltitj, 
attention  to  posture,  the  Btate  of  the  bowels,  Ac.  Mercury  seemi 
also  to  inBuenoe  the  processr  and^  especially  in  the  cases  of  presuto* 
ably  gouty  cerebritis,  it  should  be  given  by  the  month  or  intincl  »on  is 
proportion  to  the  intensity  of  the  lesion,  the  arrest  of  which  acme- 
times  diBtinclly  follows  its  use.  It  may  also  be  given  in  sjpbilitis 
caseSj  followed  by  iodide  and  combined  with  tonics. 


ABSCESS   OF  THE   BBAm. 


Collections  of  pus  may  form  on  the  surface  of  the  brnin  ar  witbia 
its  substance.     In  the  former  case,  the   membranes^  thickened  by 
inflammation,  constitute  one  wall  of  the  abscesa.     In  the  latter  case, 
which  is  the  more  common,  the  pus  is  separated  from  the  surface  by 
a  layer  of  brain-tissue,  normal  or  only  slightly  damaged,  although  s 
communication  sometimes  exists  through    this    layer   between  the 
intorior  of  the  absceiis  and  the  surface.     The  wbite  substance  oftht 
brain  appears  to  be  more  prone  to  suppuration  than  the  grey,    Att 
abscess  may  occnr  in  any  part,  but  is  most  frequent  in  the  cerebi^or 
cerebellar  hemispheres,  and  is  rare  in  the  central  ganglia*  the  poni, 
medulla,  or  the  middle  lobe  of  the  cereb(j?llum.     UsuaEy  there  is  oilf 
a  single  abscess,  sometimes  there  are  two  or  more,  and  occasionallj 
there  are  many.    T  lie  re  is  an  increasing  tendency  in  modem  patho* 
logy  to  ascril>e  all  forms  to  an  organised  virus,  althougb  tbe  theory  is 
as   yet  unproved   as   regards  many  varieties,  especially  the   dee  lie  f 
traumatic  forms. 


Gekeeal  Etiologt. — Abscess  of  the  brain  is  usually  tluc  to  injur/ 
or  to  suppurative  inflammation,  near  or  distant,  from  which  septic 
material  is  conveyed  to  the  brain.  The  most  common  cause  is  disease 
of  the  bones  of  the  skull,  and  of  such  disease  that  of  the  bony  invest-- 
ment  of  the  organ  of  hearing  is  the  most  frequent.  Injury  usaall/ 
causes  an  abscess,  sometimes  directly,  hut  indirectly  as  &  result  of 
bone  disease  thus  produced.  We  may  conveniently  divide  the  imme> 
diate  causes  of  cerebral  abscess  into  two  classes,  the  near  and  tbe 
distant.  The  near  causes  are  the  most  frequent,  and  to  tbem  no  less 
than  70  per  cent-  of  tlie  cases  are  due,*    Ear  disease  causes  42*5  per 

**  One  huDdred  And  acveiity*tbreo  of  241  cases  collected  from  vnrtoui  aouroes^  ia- 
eindingthe  76  caaci  tabulated  by  Gull  and  Sutton  (*  Reynoldi*  System  of  Hedicia««' 
vol.  ii,  2Dd  ed.,  art  "  Abscesi  of  the  Braia  ").  Ear  dlseaae,  102  <«aca|  injury, 
57 
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L,  mad  injury  24  per  cent.,  while  disease  of  tbe  nose,  tbe  orbit> 

Mm^traumatio  caries  of  other  bones,  and  tomour  of  the  brain  give 

roe  to  tlie  small  remainder.     The  distant  influences  cause  15  per  cent, 

of  the  whole;  and  the  most  froqueot  is  suppuration  eUewLere  than 

near  the  bones  of  the  skull,  and  without  general  pjamia.     Oidiuin 

albicaos  bas  twice  produced  cerebral  absceaa,  but  is  merely  a  patholo- 

fioal  emriosity.    In  tbe  rematuing  16  per  cent,  no  cause  was  detected. 

Ajlfe0md  Sej^ — Cerebral  abscess  is  far  more  common  in  males  than 

ia  SenuUcs,  the  ratio  bein^  as  3  to  L*     The  Yarious  causes  do  not, 

knvirfer,  influence  the  two  seies  in  the  same  proportion.     From  ear 

the  ratio  of  males  to  fe males  is  2  to  1,  from  injury  5  to  1, 

I  ioppuration  elsewhere  4  to  1.     The  greater  liability  of  males  to 

trtnmatic  abscess  is  readily  explained  by  their  more  frequent  exposure 

to  injury;  their  greater  liiibiiity  to  abscess  from  other  causes  is  less 

mj  to  understand* 

No  time  of  life,  from  birth  to  o!  1  a^,  is  exempt,  but  the  affection  is 
reirrare  during  tbe  first  year  of  life.  The  following  is  the  relative 
di^tnbation  of  223  cases : 


1^-9,  24  GUM 
10—19,  43     ^ 
m—tJ,  73    p 


30—39,  2^  cu^i&i 
40— iD.  20     „ 
60—59,  16    ,. 


CQ— n&,  7  CHte* 
70  and  uviT,  1  Ci 


Tbas  one  third  occur  in  the  third  decade  of  life,  and  one  fifth  in  the 
•eoood*  The  twenty  years  between  ten  and  thirty  yield  more  than  Lalf 
till  eases,.  Tbose  due  to  ear  disease  are  distributed  tbrougb  life 
Wiriy  as  tbe  total  number.  Traumatic  abscess  is  relatively  more 
(requent  in  early  life,  two  fiftbs  occurring  under  twenty,  and  nearly  one 
^ib  under  ten.  Pyasmia  nerer,  and  distant  supp  aration  rarely,  causes 
«erebml  abscess  under  twenty. 


Okhebax  Pathologt. — Suppuration  in  the  brain,  as  elsewhere, 
unit  be  considered  as  a  result  of  inflammation,  and  the  first  stage  of 
lbs  pfoeass  is  apparently  *'  red  softening."  In  tbia  some  pus-eorpus- 
im  are  found  in  the  diseased  tissue,  and  if  they  are  numerous  the 
lotkeoed  tissue  assumes  a  purulent  aspect.  It  has  been  thought  that 
fsimay  be  formed  without  an  iaitial  sta;^e  of  simple  inHammatory 
iuttsiiiDg  (Huguei)in),  but  the  point  is  doubtful.  Tbe  pus  of  a  cere- 
bnl  abaoess  Las  a  greenish  tint»  and  usually  an  acid  reaction.  It  is 
fcstif  in  one  fifth  of  the  cases  (Mayer)  ;  on  wbat  the  foetor  d^^peuds 
i»  mioertain*  but  it  is  jrobably  the  result  of  some  special  8e]*tic  con- 
Under  the  microscope,  the  pus-cells  in  old  abscoBses  are 

.  unct*  haTxng  undergone  granular  disintegration,  Tbe  wall  of 
Uie  cavity  is  irregular  at  first  (in  some  cases  for  a  long  time),  and 
th«w  ii  a  tf-udency  to  an  increase  of  the  abscess  by  the  necrosis  of 
portions  of  tbe  limiting  tissue.  Tbe  **  capsule,"  wbich  forms  after  a 
time,  18  at  first  thin  and  delicate,  and  gradually  increases  in  firmness 

*  174  males  tc  58  femnles. 
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and  ia  tbickness.     It  baa  a  smooth  inner  surface^  and  it«  ffobstaoce  it 

ccmpoaed  of  connective- tissue  elements,  looser  eitemaUj  than  in  th« 
middle.  Beyond  it  the  brain -tissue  is  often  gof  tened  by  sligLt  tBdema. 
and  in  the  immediate  Ticinitj  of  tbe  i'a|»Bule  there  ia  some  fatty  d^ 
generation  of  the  cerebt'iil  elements.  Doubtless  most  of  the  puB^^elli 
are  escaped  lencocjles^  but  some  may  be  formed  from  the  celk  of  the 
neuroglia,  Aft^r  the  capsule  is  formed,  pns-eells  still  increase  in  th§ 
cavity  of  the  abscess,  and,  if  there  ia  a  cbaimel  by  which  the  oomeott 
may  escape,  the  formation  of  pus  may  be  continuous  and  abundaut 

Taking  (ogetber  all  cases  of  cerebnd  abscess,  it  ia  about  equallt 
common  for  a  caf>sule  to  be  present  or  absent.  The  time  at  whtob 
one  ia  formed  ia  important^  because.  If  Icnown.  its  presence  affonk 
some  indication  of  the  age  of  the  abscesa.  The  question  can  only  bi 
decided  by  traumatic  cases»  in  wbicli  the  commencement  can  beaod^ 
rately  determined.  In  such  easea  tbe  first  indication  of  a  delicftli 
membrane  has  been  seen  at  the  end  of  tbe  second  week,*  but  it  ia 
rarely  distinct  before  tbe  end  of  the  third  week.f  and  it  only  aasoniii 
its  character  as  a  weli-defiped  membrane  with  a  emooth  surface  at 
tbe  end  of  two  months.  But  an  abseess  may  remain  for  a  much 
longer  time  without  a  capsule.  The  absence  of  this  is  therefore  o( 
less  signiticance  tlian  its  presence.  The  abscess  may  bd  eottrelj 
closed,  but  not  unfreqnently  an  opening,  sometimes  a  fiatoloai 
channel,  connects  it  witb  tbe  surface  of  tbe  brain,  especially  whea 
there  is  bone  disease^  and  it  may  thus  communicate  witb  the  exterior 
of  the  skull.     It  may  also  open  into  the  ventricles. 

The  shape  of  the  encapsuled  abscess  is  more  or  less  rounded,  buti 
recent  abscess  with  adjacent  sloughing  may  be  irreguLir  and  ill* 
defined.     Barely  it  consists  only  of   a  fistulous   chaaael  extending 
from  tbe  surface  of  tbe  brain  to  tbe  ventricles.     Ihe  size  varies  is 
most  eases  between  that  of  a  walnut  and  a  hen's  egg^  but  it  may  l6 
so  lai^e  as  to  occupy  apparently  two  thirds  of  the  cerebral  hemi- 
sphere, or,  on   the   other  hand,  it  m^ry  be  no  larger  than    a  pet. 
Multiple  })yeemic  abijcesses  are  usually  smalL     In  about  four  fifths  of 
the  cases  the  abscess  is  single — almost  always  when  of  traumatie 
origin,  and  usually  when  due  to  ear  disease.     On  tbe  other   hand, 
when  due  to  distant  suppuration,  tbe  abscess  is  single  in  less  than 
half  tbe  cases,  and  in  general  pyssmia  tbe  abscesses  are  multiple  in 
two  thirds  t^i  the  cases,  and  they  are  generally  numerous  and  small. 
When  multiple,  it  is  about  as  frequent  for  there  to  be  two,  a  fe'w,  or 
many.     In  half  tbe  cases  of  multiple  abseessea,  these  are  situated  in 
the  same  hemisphere  of  tbe  cerebnim.     Snppuration  occurs  in  both 
hemispheres  only  when  due  to  distant  septic  causes.     In  one  quarter 
of  the  cases  the  abscesses  are  situated  in  tbe  same  side  of  both  cerd^ 
brum  and  cerebellum.     Less  frequently  there  are  multiple  ab«oesfle« 
in  the  tcrcbellum,  and  the  cerebrum  is  free. 

•  Ljilleinftiid,  quoted  by  Lebert* 

t  L-    tr\  '  Virv'bow'i  Arthiv,*  Bd.  x,  1B56,  p,  96. 
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appQmtioa  occurs  in  the  oerehnnii  t'oar  times  as  frequentlj  as  in 

oereb^llam.  ami  is  very  rar<^  in  the  pons  or  medulla  oblongata.* 

absoess  may  result  from  auj  cause,  but  cerebellar  abscess  is 

almost  exclusivdlj  hj  ear  disease  or  distant  influcEces.     In 

e  or  re  brum,  suppu  ration  is  a  little  more  frequent  on  the  right  side 
Oil  the  left,  but  the  two  hemisplteres  suffer  almost  equally  from 
causes  and  from  ear  disease.  Tlie  general  excess  of  abscess  in 
tight  hemisphere  depends  entirely  on  the  influence  of  other  local 
ibaa  ear  disease;  these  show  a  remarkable  procUvitj  to  affect 
tibe  right  rather  than  the  left  heraispljercf  Cerebellar  abscess, 
gonendlj  due  to  ear  disease  or  distant  causes,  corresponde  in  this 
iggpect  to  the  cerebral  abscesses  of  the  same  origin,  and  the  two 
wnbeUar  hemispheres  are  afl'ected  with  equal  frequency*  Suppura* 
iion  it  werj  rare  in  the  middle  lobe  of  the  cerebellum.  An/  part  of 
th#  eerebral  or  cerebellar  hemispheres  may  be  affectc*d,  but  the  posi- 
lioo  of  an  abscess  due  to  local  disease  is  determined  by  the  situation 
of  iU  eaoae.  * 

An  absceaa,  if  of  anj  size,  exerts  pressure  on  adjacent  parts,  although 
BOi  to  the  «ame  degree  as  a  tumour.  The  convolutions  o^er  it  are 
fiatlened,  and  the  adjacent  brain  is  ansBmic  and  often  softened. 
Marm^etf  an  abscess  in  the  middle  lobe  of  the  cerebellum  may  cause 
inierr&al 4iydrocephalu8,  just  as  does  a  tumour  in  the  same  situation, 

Amaiawiical  Course, — An  abscess  which  has  become  encap^uled 
may  remain  for  a  long  time  stationarj.  The  capsule  becomes  thick 
and  tough,  may  even  become  calcified,  and  very  rarely  the  contents 
undergo  a  similar  change.^  More  often,  b^^fore  a  capsule  is  formed, 
or  while  this  is  stiQ  thin,  the  abscess  enlarges,  usually  more  in  one 
direction  than  in  another,  and  the  patient  may  die  from  the  extt^nsive 
Inlerferance  with  the  cerebral  functions.  It  naay  ultimately  burst 
into  0110  of  the  lateral  Tentricles,  less  cominonly  on  the  surface  of  the 
ifiiii«  The  former  occurs  in  one  sixth  of  all  aises ;  most  frequently 
(one  in  three  and  a  half)  in  abscess  from  dimant  suppuration  (not 
distinctly  pyremic)  ;  less  commonly  in  abscess  from  ear  disease  (ontf 
m  five)  ;  still  less  frequently  in  traumatic  ca&es  (one  in  nine).  The 
tffect  of  rupture,  external  or  internal,  is  to  excite  pnruleut  inflamma* 
tioa»  oi  the  meninges  in  the  one  case,  of  the  lining  membrane  of  the 
fentricles  in  the  other^  and  the>o  cavities  become  filled  with  pus* 
Purulent  inflammation  of  the  ventricles  may  also  be  excited  without 
icttml  rupture.  Occasionally  the  ventricles  contain  an  excesi  of 
tar  bid  flnid  but  no  pus.    An  abscess  due  to  bone  disease  may  com- 


•  Csrsbfxuii  186  tlmtt  (oat  ca^ot)  j  cerebellum  41 ;  poni  3 ;  mcdall*  oblo&^ti 

t  Thqi  injury  c*uied  *bice«i  in  the  riglit  liemiiphcre  22,  In  the  loft  15  times; 
t  of  the  nose,  rigbt  7,  left  1 ;  diteasa  of  the  orbit,  rig^bt  3,  loft  0  ;   curies  of 
m  than  the  temporal,  right  4,  left  I.     Tho  greater  itiflueuee  of  th««e  caujee 
I  th*  right  htimispbtire  nevtm  to  be  too  tuilforui  to  be  ftcctdeut^l. 
{  r«oiMii,  •  S^lin.  Med.  Journ./  October,  1879. 
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municate  witli  the  latter  by  &  perforation  ibrough  the  thickened  tiM 
adherent  tnembraiiL's,  and  pus  may  thus  be  discharged  tram  Ibe 
interior  of  the  brain  through  the  ear,  nose,  &c,  A  very  rare  accident 
is  haemorrhage  into  the  sac  of  an  abscress;  in  one  case  extenfite 
meningeal  hosiiiorrbage  from  a  vein  occurred  over  an  abscess  juit 
beneath  the  snrface.  Small  absc^sfies  are  occasioually  found  in  tlw 
?iciuity  of  a  larger  one,  and  contiguous  abscesses  may  coalesce. 


SpECLOi  ETTOLoaY  XND  Patholoot. — A.  Local  Gaugei, — (1)  Injuif 

— While  the  observtd  propiirtion  of  abscesses  referred  to  injarj  h 
about  one  quarter,  it  is  probable  that  the  actual  proportion  is  larger, 
and  that  uiaoy  of  the  cases  in  which  no  cause  can  be  traced  aie  duiiJ 
to  some  unnoticed  or  forgotten  traumatic  influence — ^a  blow  or  fftlloQ 
the  stnll,  causing  fracture  of  boue  in  some  cases,  or  necrosis,  althougli 
a  careful  eiumi nation  has  sometimes  revealed  no  injury  to  the  boi»#. 
The  abBces<»  is  usually  situated  beneath  the  part  struck,  near  the  sor* 
face  when  there  is  fracture,  deeply  in  the  bra  iff  when  the  bone  ibnaiQ- 
jnred.      When  traumatic  necrosis  of  the  bone  exists  the  abscess  is 
sometimes  deep,  sometimes  sup^  racial,  and  its  cavity  often  communi- 
cates witU  the  pus  about  the  bone.     In  fracture,  the  inner  table  is 
often  splintered,  spicu'©  project  into  the  brain,  and  the  suppuration 
may  be  near  the  surface,  or  it  may  be  dfcp-seatcd  and  connected  1«t 
a  fistulous  passage  with  the  irritating^  splmter.      Another  occasional 
traumatic  cause  is  a  penetrating  wound,  as  a  stab  or  a  fall  on  a  pTo-_ 
jectin»,'nail,  &c.    Traumatic  abscesses  in  the  opposite  part  of  the  bra 
are  rare  ;  the  bone  has  been  fractured  or  is  intact  at  the  part  atrm; 
A  fall  on  the  occiput  has  caused  an  abscess  in  the  frontal  lobe,  and 
fall  on  the  foreheaLl,  fracturing  the  bone,  has  caust^d  an  abscesa  in  the 
corresponding  frontal  lobe,  and  another  in  the  cerebellum. 

(2)  Diseaite  of  the  ear  is  the  moat  frequent  cause  of  abscesa.  The 
ear  disease  is  usuallv  chronic,  and  haa  existed  for  several  years — five, 
ten,  fifU^en,  and  even  twenty  or  twenty-five  years — before  it  caused  the 
abscess;  very  rarely  the  migchief  has  existed  only  for  a  few  weeks  or 
months.  There  is  usually  caries  of  the  bone,  following  an  inflamma- 
tion of  the  middle  ear  or  mastoid  cells,  set  up  by  cold,  injury,  or  more 
frequently  by  extension  from  the  throat,  sometimes  by  a  polypus  in 
the  external  meatus.  A  purulent  discharge  from  the  ear  (the  tympa. 
nitic  membrane  being  perfontted)  has  usually  existed  for  a  longtiui^H 
In  many  cases  the  abs^i-ess  has  followed  the  arrest  of  this  discharge ^^ 
less  commonly  it  has  followed  an  increase  in  the  ear  mischief »  due 
to  fresh  cold  or  to  a  blow  on  the  ear. 

Occasion  ally  there  is  sn|>piirative  inflammation  of  the  middle  ear 
or  mastoid  cells,  and  no  bone  disease.  The  tympanic  cavity  and 
mastoid  cells  are  separated  from  the  interior  of  the  skull  only  by  a 
thin  layer  of  bone,  which  is  readily  destroyed,  and,  moreover,  this 
is  perforated  by  small  veins  which  pass  from  the  tympanum  to 
the   superior  petrosal,  and  from   the    mastoid  cells    to    the    later 
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Abscess  from  ear 
disease  is  twice  as  fre- 
i|Udtit  tn  the  cerebrum  as 
m  the  cerebellum.  In  the 
former  it  is  usuaJlj  in  the 
letopora-sphenmclal  lobe» 
occaston&llj  in  the  fron- 
tal, rmrelj  in  the  occipital, 
md  still  more  rarelv  in 
the  parii'tal.  Abacess  of 
the  cerebellum  is  almosjt 
inrariably  ia  the  hemi- 
sphere. In  rare  cases  tbe 
absoe«i  is  seated  io  tbe 
poos  Varolii,  Multiple 
abscesses  from  ear  disease 
(met  with  only  in  13  per 
e^at.  of  tbe  cases  due  to 
this  cause)  may  be  in  the 
same  cerebral  or  cerebellar 
hemis])here,  or  in  both  ; 
thsy  are  always  on  the 
same  side* 

The  membniDes  are  usu- 
sHy  thickened  over  tbe 
diseased  bone,  but  are 
^sometimes  normal.  Co- 
of  old  date,  some- 
breakuig  down,  arc 
rionally  found  in  tbe 
Dsal  or  lateral  sinus. 
abscess  is  rart-ly  su- 
?rficial;  commonly  it  is 
[ited  within  the  brain. 
r II ted  from  the  sur- 
by  normal  cert*brat 
nbstance.  In  other  cuse^ 
tku  opening  exists  in  this 
tissue  and  in  tbe  adhe- 
ent  membranes^  so  tbat 
be  sac  of  the  abscess  may 
C^mm  11  u  iea  te  wi  th  t  b  t« 
ed  bone,  and  thus 
with  the  exterior.  In 
seme  of  these  cases  it  is  Fiq»,  126  nnd  127* 
probable  that  the  abscess  '^^^  ^o mr  ^\he,.B^. 
commenced  in  the  interior 


Pia.  lU, 


Fio,  127. 

AliiresB  of  right  t^mpontl  lobct 

The  enlttrjjeineiiteitiiiil  hy  the 

absce«a  i«  showti  in  Fig.  12tS;  in  Fij^,  127  the  cavity 

ii  opened. 
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of  the   brain,   and  extendaJ  outwards  towards    the 

Utitil  a  coiBiBunication  was  established. 

The  mechaniam  by  which  an  abscess  within  the  brain  is  prodaced  ly 
etir  disease^  not  directly  continuous  with  the  cerebral  supporatioo, 
unistt  be  by  the  jmssage  of  septic  matenal  from  the  bone  disease  mlo 
the  cerebral  substance.  The  arrest  or  retardation  of  the  circuUtioaia 
the  sinuses  may  permit  this  material  to  reach  the  brain  by  the  Teilii 
which,  from  ear  and  brain,  poyr  tbeirblood  into  the  sinuses ;  but  while 
tbe  current  is  still  flowing  this  can  scarcely  occur.*  It  is  not  impio* 
bable,  however,  that  the  perivascular  lymphatic  canals  are  the  paths  bj 
which  the  infection  generally  travels;  in  these  infiammatioQ  may 
extend  by  contiguity,  and  does  so  rttpidly  when  septic  in  nature*  Tbe 
internal  carotid  artery  sends  twigs  to  the  interior  of  the  tympaaie 
cavity,  and  tbe  perivascular  sbeaths  of  these  have  l>eeu  thought 
to  be  the  chieC  chanuels  of  itifectioa  (Binswan^er)i  but  the  rarity  of 
abscess  in  the  froutal  lobes  in  cun sequence  of  ear  disease  renders  this 
improbable. 

Tbe  roof  of  tbe  tympanum  forms  part  of  the  middle  fossa  of  ths 
base  of  tbe  skull,  on  which  lies  the  tern poro- sphenoidal  lobe,  and  the 
superior  petrosal  sinus  receives  blood  from  both*  Tbe  bone  whieb 
separates  tbe  mastoid  cgIIb  from  the  intra-cranial  cavity  forms  part  of 
the  i>osterior  fossa  beueatb  tbe  tentorium,  and  on  it  the  oerel>ellar 
hemisphere  lies,  while  the  lateral  sinus  receives  blood  from  botL 
Hence,  as  Toyubee  ir^t  pointed  out,  disease  of  tbe  tympanum  causci 
chiefly  cerebral  altscess,  that  of  tbe  mastoid  cells  cerebellar  abeoeia 
Exceptions  to  the  rule  are,  however,  occasionally  met  with. 

Chronic  ditease  of  the  note  is  an  occasional  but  rare  cause  of  cerebral 
abscess  (6  cases  of  240).  Tbere  is  usually  bone  disease,  iuvoUing  the 
nasal,  sphenoid,  or  ethmoid  bones,  and  often  sjphilitic  in  origin.  Is 
some  eases  the  disease  is  eouEned  to  tbe  nasal  mucous  membrane,  just 
as  the  ear  disease  may  be  limited  to  the  mucous  membrane  of  the  tym^^Hi 
panum.  The  abscess,  f; ingle  in  two  thirds  of  the  cases,  is  almust  invarii^l 
ably  situated  in  the  frontal  lobe;  in  only  one  recorded  case  was  it  in  the 
parietal  lobe.  Meningitis  frequently  co-exists.  When  there  is  bone 
disease  tbe  sac  of  the  abecess  may  communicate  with  this,  so  that  pui 
ifl  discbarged  from  tbe  interior  of  the  brain  through  the  nose,     • 

Still  rarer  as  a  cause  of  cerebral  ab.'icess  is  orbiial  disease  (tbx«e 
cases).  In  two  tbere  was  aa  abscess  in  the  orbit,  in  one  a  growth. 
The  suppui^atiou  was  always  in  the  frontal  lobe,  and  single. 

Caries  of  other  bones  tbau  temporal,  and  not  due  to  injury,  very 
rarely  causes  cerebral  abscess.     Five  cases  only  were  of  this  natui^Hj 
In  one  the  caries  was  sypbilitic,  in  one  cancerous,     Tbe  abscess  i^^ 
each  case  was  single* 

Tbe  last  local  cause  of  abscess  (extremely  rare)   is  a  tubercuh^H 
giowth  in  the  brain,  which  h&s  been  known  to  bre«ik  down  into  ^^H 

*  Ad&mi, '  QUsgoMT  Mid.  Journ.,'  voL  xv,  ISSl*  Joae,  j^  424.  Tho  jirablcm  «l 
ibti  mechftoitm  is  w«lL  difcuucd  in  this  paper. 
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eollection  of  pus,*    Other  tubercular  tumours,  and  other  evidenee 
of  tubercky  are  usuallj  present,  and   indicate  tbe  origin   of  tli« 

ftlMOeSB. 

The  Dkiani  CauBBnof  cerebral  abscess  are  morbid  processes  in  gome 
Oiber  >art  of  the  bodjr  b/  which  septic  uiataniil  is  producedp  and  this, 
passing  into  the  blood-curretit,  doubtless  causes  the  abaoess  of  the 
brain  by  septic  embolism.  The  realitr  of  this  mechanism  has  b^^^n 
detnonstrated  iu  one  case ;  a  cerebral  abscess,  secondary  to  suppuration 
in  the  lung»  was  found  to  coutain  lung-pigment.f  Since  embolic 
processes  are  rarelj  single,  cerebral  abscesa  from  distaut  causes  is  fre- 
quently moltiple.  From  local  causes  the  proportion  of  cases  in  which 
tbere  are  more  than  one  abscess  is  oul/  13*5  per  oent. ;  from  distant 
oausee  it  is  61  per  cent. 

In  (general  py«mia  the  brain  is  far  less  frequently  the  seat  of  the 
secondary  suppuration  than  are  some  other  organs,  and  it  is  probable 
that  tbe  brain  is  lees  frequently  affected  io  pysBmia  due  to  ir»jury  tliao 
ia  pyemia  due  to  non- traumatic  causes.  Ouly  9  of  234  cases  of 
cerebral  abscess  occurred  as  part  of  general  pysemia,  and  in  only  *>ne 
ol  these  was  the  pyaemia  secondary  to  injur?;  in  one  it  was  post* 
aoerp^eral ;  iu  three  it  was  seconds ry  to  abscesses  elsewhere,  and  in  two 
to  abscess  of  tbe  liTer  produced  by  dysentery.  In  one  third  of  the 
cases  tbe  abscess  was  single,  in  another  third  there  were  from  two  to 
fire  abscesses^  in  the  remaining  third  numerous  small  foci  of  suppura- 
tion were  scattered  through  the  brain,  as  many  as  eixty-eigbt  being 
counted  in  one  case.J 

In  an  imp^rUvnt  group  of  cases  (about  10  per  cent,  of  the  whole) 
an  abscess  of  the  brain  ifl  the  result  of  suppuration  elsewln^re, 
generally  in  the  lung,  withont  indications  of  general  pyronaia.  This 
form  baa  been  termed  "pulmoual  cerebral  ab8ees8;**§  the  HmitHtion 
of  tbe  secondary  suppuration  to  tbe  brain  is  remarkable.  Pneumonia, 
imi>erfectlf  resolved  and  breaking  down  ;  suppurating  cavities  in  tbe 
lan^s,  left  by  such  pneumonia,  or  the  result  of  bronchi iil  dilatation  ; 
simple  fcstid  bronchitis;  and  especially  empyema,  are  the  cbief 
»naal  conditions.]!  It  never  results  from  true  tubercular  cavities. 
Suppuration  in  the  abdominal  cavity  la  a  lesa  common  cause,  and 
itill  rarer  is  suppuration  connected  with  tbe  limbs.    The  abscess  is 

*  For  an  iustance  see  D'Eipine,  '  Rev.  m^d.  de  ta  Suisse  Rcnuande/  lb86,  p.  :t7L 
t  Bl^itcber,  *  Petdnb.  med.  Zeitsohrlft/  1869,  and  '  Ylrcbow'i  Jahrecbericht/ 

t  It  sboald  be  noted  tbat  pjiemiii  h  Dot  ftlwa^Ti  tbe  cauie  of  s  cerebral  abBcese 
irftb  whtcb  it  oo-exiita.    The  absceea  maj  be  of  local  orig-iit«  atid  the  pyemia  may 
bv  tlie  resttU  either  of  tbe  abtceai  or  of  tbe  local  eaufte  of  tbe  abscoia. 
{  iUrtint/ Himabiceese/  Berlin,  1&D2. 

i  In  dideaiea  witbin  tbo  lung-substance  cnpabte  of  causing  it,  cerebral  absecM 
tpnf n  to  occur  in  about  8  por  cent,  acoording  to  lome  fiicti  publfabed  bj 
fC  UTather  (*  Deutsche  Archiv  f.  kiln.  Mod,,'  xzxlv,  p.  JC9).  Of  niiiety-dgbt  «it«ci 
(fortj-alne  of  ^ngr^nc  of  tbe  lunga,  l hi rty* seven  of  fmtid  bFonchitli,  ttnd  twiSve 
aS  broachial  dilatation)  there  wa»  cerebral  absceM  in  vight. 
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single  in  about  lialf  the  cases,  and  is  generallj  8ituat>ed  in  the  cerebiml 
hemiipheres,  especiaHj  in  the  poeterior  lobe.  The  (^erebellum  it  not 
uften  affected  from  this  causet  and  never  anffera  alone.  NnmeitMia 
small  foci  of  suppuration  have  been  met  witb»  but  far  less  f  requeotl? 
than  from  general  pjeemia^  which  is  a  less  common  cause. 

Oidium  Albicans.— Bim^Ti^G  ag  it  may  seem,  in  two  recorded  eaaei* 
thrush  in  the  ctiouth  was  a  cause  of  abscesa  of  the  brain.  One  patient 
was  an  itifatit,  the  other  an  adult.  An  abundant  growth  of  oidimn 
occupied  the  mouth  and  throat,  and  the  brain  waa  studded  with  small 
abscesses,  containing  the  same  fungus.  The  oidium  in  the  pharyni 
has  been  traced  into  the  epithelial  layer  of  the  mucous  membrane.t 
and  into  the  interior  of  the  vessels,  and  it  doubtless  thus  finds  ita  way, 
with  I  he  blood- current,  to  distant  parta. 

There  remains  about  a  eiscth  of  the  total  number  of  easea  in  whicb 
no  cause  for  the  abscess  could  be  discovered.  In  two  or  three  of  these 
congenital  heart  disease  existed,  and  was  regarded  as  a  cause  of  tba 
abscess,  but  no  mechanism  bj  which  the  result  could  be  produced  has 
lieen  suggested.  In  many  of  these  uu explained  cases  it  is  highly  pro* 
bable  that  the  abscess  was  really  traumatic,  the  result  of  some  for- 
gotten fall  or  blow.  In  a  few  cases  in  which  the  abscess  was  situated 
in  the  temporo-sphenoidal  lobe,  it  may  have  been  the  consequence  of 
disease  of  the  tympauum,  overlooked  because  there  was  no  caries  of 
the  bone.  It  is  still  an  open  question  whether  all  crises  can  be  tluu 
explained,  and  whether  there  is  oris  not  an  idiopathic  form  of  absceai 
of  the  brain.  If  so,  it  must  be  ascribed  to  the  localisation  within  the 
brain  of  a  specific  virus,  probably  of  low  intensity,  and  slow,  limited 
influence.  The  rare  actinomycosis  of  the  brain  (p.  467)  i8»  practicaJlyf 
a  form  of  abscess. 


Stvptom8. — A  cerebral  abscess  originates  in  infiammation^  and 
institutes,  when  developed^  a  foreign  mass  within  the  brain,  Ulti- 
Eiateiy,  secondary  processes  occur,  adjacent  csdema  and  iufiammatioD, 
meningitis,  effusion  into  the  ventricles  ;  or  the  abscess  ruptures  exter* 
nally  or  internally.  In  some  cases  of  acute  and  severe  disease,  the  initial 
suppurative  iniammatioo  progresses  with  rapidity  until  it  destroys 
lite.     In  other  cases  it  passes  ioto  a  stationary  condition  for  a  time. 

The  symptoms  correspond  to  the  morbid  process,  being  at  first 
those  of  inflammatioD,  trifling  or  grave.  In  acute  abscess  they  are 
severe,  aud  continue  to  the  end.  In  the  Ciises  of  chronic  abscess  they 
are  sometimes  at  first  so  alight  as  to  be  overlooked,  and  may  also  be 
trifling  when  the  process  has  become  comparatively  stationary,  in 
what  is  termed  the  **  latent  period,"  Ultimately  acute  symptoms 
supervene  even  in  such  cases,  it  may  be  suddenly,  and  run  a  rapid 
course,  to  end  in  death.     These  constitute  the  **  terminal  stage.*' 

•  Zenker,  '  Beriiht  der  Gcsell&cli.  f.   NaL   n.   R%Uk^'  Drotden,  1861,  p.  eSj 
Ribbert,  *  Berl.  kL  Wo^henichr.,'  1879,  p.  617. 
t  Wngn^r.  *  Jahrb.  f .  Kinderheilk<*'  i,  p.  66. 
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T)»a  ■jmptoms  tb&t  are  produced  are  ilius  in  part  tbose  of  infiam- 
BiilioD}  in  part  tliey  are  those  of  an  irritiiting  foreign  body,  sucb  as 
I  tumour  may  cau^e.  Their  character  is  determined  hy  the  cbaraeter 
of  dit morbid  proci'ss,  and  by  its  seat;  but  local  sjiDpt"mB.  such  as 
ifprd  an  indication  of  the  position  of  the  disease,  are  absent  far  more 
[rei|tieiitlj  IbaD  in  the  case  of  tumour.  Thia  is  due  to  two  circum- 
lUficeo,  First,  abscf'sses  are  often  edtiiated  in  parts  of  the  bniia,  as 
ttipt^mpnro*sphenoidalaud  frontal  lobes,  in  which  a  lesion  often  causes 
m  local  itymptomsp  whatever  be  its  nature.  Secondlv,  the  pressure  of 
I  ilowlf  deteloped  abscess  produces  less  grare  effects  than  does  that 
of  i  tumour. 

Eveiy  gradation  is  met  with  between  the  cases  of  acute  absoess 
with  severe  cerebral  svniptouiB,  nmning  a  rapid  course,  and  ending 
hti&f  in  two  or  three  weeks,  and  tbose  chronic  forms  in  which  the 
biti&l  disturV'anca  is  so  slight  as  to  1>6  unnoticed ;  while  tbe 
itAtionarj  fieriod  is  marked  by  comfvlete  latency,  so  that  the  existence 
of  the  diseMe  is  unsuspoct^d  until  tbe  rupture  of  tbe  abscess,  or  some 
icate  oonsequence,  causes  deatb.  In  cases  of  pTsemia,  moreoTer,  the 
miteoce  of  suppuration  in  tbe  brain  may  be  unsuspected,  because 
jti  ivmptoms  are  masked  by  those  of  the  general  disease. 

Early  symptoms  are  most  frequent  in  cases  of  traumatic  abscess, 
kcaOie  tbe  initial  inflammation  is  most  extensile.  When  present 
lbs?  n-semble  those  of  meningitis,  which  often  co-exista  ;  there  is  head- 
iehe»  frequently  local,  vomitings  and  febrile  distnrbancev  attended  in 
•erere  casea  by  rigors.  Convulsions  are  less  common;  when  general 
ibey  indicate;  that  the  mischief  is  extensive  and  severe.  Local  convul* 
lions  €HicuT  only  when  the  disease  is  near  or  beneath  the  central 
Mm  volutions.  Paralysis*  and  delirium  are  rarelv  early  symptoms. 
In  the  cases  of  acute  abscess  these  effects  pass  on  into  those  prenentlj 
U»  be  described,  such  as  attend  the  terminal  stage  of  <'bronic  abscess, 
tad  usually  consist  in  delirium,  convulsions,  and  pamlysis  on  the 
tide  opposite  to  tbe  abscess  The  temperature  is  raised,  and  severe 
rigors  may  occur.  Delirium  gives  place  to  stupor,  which  deepens 
laio  final  coma. 

Tbai6  caaes  of  acute  abscess  are  most  frequently  the  result  of 
iajury,  next  of  distant  supi^nration  and  py^emic  embolism,  while  they 
irsoot  common  as  a  result  of  otitis.  The  duration  of  the  symptoms 
ilia  most  cases  from  ten  to  thirty  days,  but  sometimes  death  occurs 
tt  the  end  of  a  week,  and  suppuration  haa  been  found  at  the  end  of 
thirty-six  hours  after  an  injtjry.t  A  communication  between  the 
y^teml  ventricle  and  the  surface  has  been  established  in  twelve  days. J 
^flbe  **  latent  period  **  of  chronic  abseesa  varies  much  in  duration, 

*  B^ch  €ortic»l  motor  t^mptomi  are  met  with  efped&Uy  in  abt€««a  from  lung 
rffifit.  ia  which  an  embolic  proc««»  occun  Ui  tb«  rcgtou  uf  tbe  uiicjdje  oer«bi«i 

"t  Mirtini,  loc.  dt. 

^  gouiham,  *  Brit.  Med.  Joui  tin' 1&92. 
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from  two  or  three  tnonths  to  several  years.  Wbeo,  as  is  often  tbe 
cmsep  the  initiaJ  symptoms  were  slight,  its  commencemeDt  cannot  be 
fixed,  but  it  seems  to  he  occasionally  very  prolonged ;  an  absoQsi| 
which  hrts  become  enclosed  in  a  thick  capsule  has  apparently  remaine 
for  as  much  as  seven  yeara  in  one  case,  and  in  another  for  twenty*^ 
without  eliciting  symptomB.  But  the  latency  is  often  imperfect; 
slight  sjmptOQis  exist,  their  nature  being  misunderstood.  Headache 
is  the  most  common,  usually  not  severe.  In  cases  of  ear  disease  it 
sometimes  alternates  with  otorrhaea.  Gonvukions  may  have  ocenrred 
and  have  been  thought  to  be  due  to  idiopathic  epilepsy.  In  a  ie% 
cases  slight  mental  drsturbauee,  usually  melancholic,  has  been 
only  symptom. 

The  Utent  period  may  end  suddenly  or  gradually.     The  termini 
stage  is  sometimes  precluded  by  a  gradual  increase  in  the  headache  i 
mental  syoiptoms,  by  restlessness,  irritability  of  temper^  or  depres8tOQ4l 
Barely*  acute  symptoms  develop  and  subside,  the  latency  continuin 
as  before.     Such  an  attack  is  usually  due  to  iutercurrent  meningitis 
As  a  mle,  wben  the    latency  is  once  broken,  the  active  symptt^ini 
increase  until  death  occurs. 

Tbe  cliaracterisiic  symptoms  of  abscess,  therefore,  are  those  of  th^ 
terminal  stage;  tbese  in  acute  cases  are  continuous  with   the  Inttis 
disturbance,  nud  even  in  chronic  abscess  they  sometimes  exist  in  slighl( 
degree  during  tbe  latent  stage,  eBpeeially  towards  its  clotse.     Lik| 
those  of  tumour,  thev  may  be  divided  into  general  and  focal,  but  tli 
former  are  the  more  importmut,  and  exist  alone  more  frequently  ths 
in  the  case  of  tumour. 

Headache  is  as  frequent  as  it  is  in  tumour,  and  presenta  simils 
characters.  It  is  more  often  moderate  in  degree,  but  now  and  tbe 
is  extremely  severe,  and  has  even  been  known  to  kill  the  patient  by 
its  violence.  It  is  often  iu creased  by  posture,  and  by  muscular  cfFoil 
that  causes  mecbanleal  citngeation.  Its  position  corres[>onds  with  th 
seat  of  the  disease,  and  more  frequently  than  iu  the  case  of  tumour j 
but  it  is  sometimes  rt-f erred  to  a  different  part  of  the  head,  and  lb 
statements  uiade  in  a  subsequent  page  regarding  tbe  pain  of  tumou 
are  applicable  also  to  that  of  abscess.  In  traumatic  abscess  the  pain  ' 
is  generally  referred  to  the  situation  of  the  lesion,  but  in  abscess  from 
ear  disease  pain  in  the  ear  often  blends  with  general  paiu  in  the  head. 
Occasionally  the  pain  varies  in  seat  from  day  to  day.  One 
established,  it  usually  persists. 

Youiiting  is  often  associated  with  the  headache,  and  is  especi»ll| 
frequt^nt  in  cerebellar  absoeBS,     The  same  is  true  of  giddiness.     Al^ 
though  less  frequent  in  cerebral  than  in  cerebellar  abscess,  both  the 
symptoms  are  occasionally  very  marked  in  the  former. 

Optic  neuritis  is  less  common  in  abscess  than  in  tumour,  but  is 
certainly  more  frequent  than  published  facts  suggest.  It  may  occur 
in  both  acute  and  chronic  abscess,  and  probably  the  ophthalmoscope 
would  show  that,  during  the  latent  stage,  it  frequently  precedes  tbe 
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0DMl  of  tbe  more  acute  symptoms*  but  it  m  rather  more  common  in 
tiMniStic  abscess  tban  in  otber  forms.  The  aspect  of  the  neuritis  is 
nilir  to  that  which  results  from  cerebral  tumour. 

QeMTttl  conrulBious,  resembliug  epileptic  fits,  are  frequent  at  either 
tebegiiming  or  end  of  the  t-erminal  period.  Couvulsiona  wbir.h  are 
loetliii  tbeir  distribution  or  commeni^emeat,  and  of  cortical  siguihcaTice, 
ift  less  common,  and  are  usually  associated  with  defective  power. 
B%»dity  of  the  neck,  with  retraction  of  the  head  and  slight  opis- 
kkotODoe,  occurs  chiefly  when  rupture  has  excited  purulent  inflamma- 
tkm  about  the  pons  and  medulla. 

Buulysis,  usually  hemiplegic  m  distribution*  occurs  in  about  half 
tbe  cues.  It  is  often  slight  and  very  rarely  absolute.  Sometimes  it 
•QOoeeda  a  unilateral  convulsion.  It  is  considerable  only  when  the 
disMM  inTolves  the  motor  fibres  or  cortex,  aud  then  may  affect  only 
tbs  face,  or  the  arm  and  face. 

Sensation  is  affected   much  less  frequently  than  motion.     When 
thsfe  is  hemiplegia  there  is  occasionally  diminished  sensibility,  but 
this  has  beeu  a  conspicuous  symptom  only  in  a  few  cases  in  which  the 
iut^ernal  capsule  may  have  been  compressed  by  an  abscess  in  the  optic 
thalamus,  or  posterior  part  of  the  cen  bral  hemisphere,  or  in  cases  of 
ifaieeia  of  the  cerebellum  compressing  the  pons.     The  cranial  nerves 
aonaetiinea   suffer,  but  more  often  from  associated  bone  disease  or 
memugitis  than  from  the  abscess  itselt\     The  olfactory  nerves  suffer 
only  in  disease  of  the  nose.     The  optic  nerves  are  often  damaged  by 
dptie  neuritis,  and  this  may  cauae  loss  of  sights  hut  vision  is  rarely 
aileet^^d  by  the  direct  influence  of  the  abscess.     Tke  pupils  may  be 
anequal,  and  sometimes  irregular,  but  as  a  rule  they  are  normal  until 
ihe  terminal  coma  sets  in.    The  ocular  musclei*  are  sometimes  involved ; 
there  is  rarely  paralysis  of  a  single  nerve,  but  there  mtiy  be  ptosis, 
^nerally  on  the  same  side  as  thi^  abscess.     The  movement  of  the  eye- 
bills  is  sometimes  impaired  in  an  irregular  manner,  when  a  oereVkellar 
ihM»ss  presses  on  the  pons,  and  there  may  then  be  pain  in  the  region  of 
the  fifth  nerve.     Palsy  of  the  facial  nerve  and  deafness  wre  common  in 
ibsoess  irom.  ear  disease,  but  are  the  result  of  the  caries  of  the  bone. 
Speech  is  often  alow,  but  articulation  and  deglutition  are  definitely 
impaired  only  when  the  pons  is  the  seat  of  suppuration  or  is  compressed. 
Mental  disturbance  is  among  the  moat  frequent  of   the  terminal 
symptoms — stupor,  deepening  to  coma,  and  often  preceded  by  delirium, 
or  by  conspicuous  mental  depression  or  failure,  which  may  terminate 
the  latent  stage.     When  the  abscess  is  seated  *on  the  left  side,  cere- 
bral iropjtirraent  of  speech  is  occasionally  observed. 

Of  the  symptoms  outside  the  nervous  system,  pyrexia  is  the  most 
important.     It  is  very  frequent  during  tbe  terminal  stage,  and  some- 
Hmes  precedes  it;  while  in  cases  of  acute  abscess  it  is  present,  in 
gPSater  or  less  degree,  throughout  the  disease,     Rigors  often  accom- 
pany  it.  followed  by  sweating,  so   that    the  case  resembles   inter- 
_teiiterit  fever.     The   pulse  may  be  frequent,  esfNfcially  when   there 
VOL.  If,  3\ 
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ii  feTer»  but  towards  the  end  (and  sometimet  tbrouglioat)  it  maj  he 
infrequent,  falling  to  60,  40,  or  30.  A  dry  brown  tongue  »iid  con- 
stipation are  sometimes  attended  hy  profound  anorexia,  and  often  hj 
vomiting.     Tbe  epbinctera  are  rarely  affecU^d  until  the  final  period* 

Symptoma  according  to  Se(U* — ^The  geneml  symptoms,  beadacbe, 
delirium,  terminal  coma,  optic  neuritis,  Ac,  are  irrespective  of  tfie 
seat  of  the  abscess,  and  tbe  chief  local  symptoms  bave  been  already 
mentioned.  It  is  important  to  remember  that  they  are  seldom 
present  when  the  abscess  is  in  tiie  pre- central  region  of  tbe  frontal 
lobe*  or  in  the  temporo-tiphenojdijl  lobe,  and  when  an  al'S^ess  in  the 
central  ganglia  is  small.  Otherwise  the  statements  to  be  made 
regarding  tumour  apply  also  to  abscess. 

The  headache  due  to  a  cerebellar  abscess  is  usually  o<^cipital«  <lfleii« 
in  ear  disease,  darting  from  the  ear  to  the  occiput,  and  sometimes  itisTSfy 
severe*  Vomiting  is  frequent,  and  occasionally  there  is  typical  cere* 
liellar  inco-ordinatjon,  probably  in  consequence  of  pressure  on  the 
middle  lobe.  The  symptoms  that  may  be  caused  by  compression  of 
tbe  pons  have  been  already  mentioned.  Rigidity  of  the  neck,  pro- 
bably  due  to  slight  meningitis,  occurs  without  rupture, 

A  small  abscess  in  the  pons  usually  causes  no  symptoms  till  it 
bursts,  but  alternate  hemiplegia,  or  eveo  bilateral  paralvais  of  limbs 
and  face,  has  been  observed,  and  is  common  if  the  abscess  is  large. 

When  several  abscesses  are  present,  unless  they  are  very  small,  one 
is  usually  much  larger  than  the  rest,  and  deter  mines  the  symptoms. 
Tbe  minute  abscesses  which  are  occasionally  scattered  through  the 
brain  in  great  numbers  in  pysemia  seldom  cause  definite  symptoms, 

Enpiure, — The  grave  disturbance  which  marks  the  terminal  period  is 
usually  due  to  the  occurrence  of  inflammatory  cedema  and  softening 
round  the  abs^cess,  induced  by  its  extension,  and  sometimes  by  some 
secondary  influence,  such  as  a  blow  iku  the  head,  or  exposure  to  cold. 
Death  is  sometimes  due  to  the  rupture  of  the  abscess,  tbe  frcqueocv 
of  which  has  been  already  mentioned.  External  rupture  of  a  cerebral 
abscess  may  cause  symptoms  of  violent  meningitis,  rapidly  fatal,  but 
frequently  the  adhesions  of  tbe  membranes  prevent  the  escape  of  tbe 
pus  on  the  surface  of  the  brain.  A  cerel>ellar  absress  more  often 
ruptures  into  tbe  membranes ;  and  the  acute  purulent  inflammation 
which  results  around  the  pons  and  medulla  usually  causeij  rigidity 
of  the  neck,  retraction  of  the  bead,  slight  opisthotonos^  and  eveu 
rigidity  f>f  tbe  raasseters  and  conirulsive  shocks* 

Rupture  into  the  lateral  ventricles  occurs  in  ahsce^se^  in  all  parts 
of  tbt^  cerebrum,  but  is  especially  frequent  In  those  of  tbe  temporo- 
sphi'uoidal  lobe.  The  symptoms  produced  bear  considerable  resem- 
blance to  those  of  ventricular  heemorrhage,  consisting  of  convuleions 
and  coma ;  they  rapidly  deepen  to  death. 

Occasion  ally  a  patient  with  abscess  of  the  brain  dies  suddenly^  and 
the  post-mortem  examination  fails  to  reveal  the  mechanism  by  which 
death  was  produced.     A  similar  event  occurs  in  tumour 
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Oo>Jf»sm.^-Th&  Tarieties  which  the  disease  pre«eDts  in  its  course 
b^e  b^em  already  mentioned.  Thej  may  be  diyiile^l  mlo  the  following 
gtDup*,  between  which*  howeTer,  interaiediate  forms  occur : 

L  Acate  abscess,  with  the  earlj  in^amuiatory  symptoms  progress* 
\ag  without  coQsideiuble  diminution  into  a  terminal  stage,  and  the 
fbols  aHection  running  its  course  in  fn>iii  one  to  four  weeks. 

IL  Chronic  abscess,  in  which  a  latent  p*^nod  intervenes  between  the 
aarl/  and  late  cerebral  disturbance,  and  in  whi^h  the  early  symptoms 
m  oticn  so  slight  as  to  be  unnoticed. 

(a)  The  latency  is  incomplete ;  some  chronio  cerebral  symptoms 
c^our — headache,  convulsioDs,  or  mental  depression  ;  and  these  iticrease 
indpast  gradually  iuto  the  more  severe  teiiuinal  stage* 

(h)  The  latency  is  completei  and  the  existence  of  any  cerebral  mis 
eiii^f  may  be  unsuspected  untii^ — 
L  The  terminal  stage  develops,  usually  suddenly. 
2.  Or  death  occurs  from  the  cause  of  the  abscess,  or  from  some 
fudden  e£Eect  of  the  cerebral  lesion.     For  instance^  a  boy  was  struck 
Q I  be  head  by  a  cricket  Viall ;  after  a  day  or  two  he  seemed  welL 
^  r.ji'  months  later  he  was  fuund  od  bis  face  in  bed,  dead,  a  sure  sign 
of  drslh  from  a  convulsion.     Post  mortem  an  abscess  of  the  brain  was 
found. 

8,  Or  death  occurs  from  some  intercurrent  disease.  Such  casei 
ire  ▼•ry  nire.  The  abscess  has  remained  stationary  for  a  long 
time;  the  capsule  has  become  thick  and  even  calcified,  and  the 
o)Dtents  have  become  inspissated.  Such  cases  are  the  nearest  known 
ipproxxmatiioa  to  reeorery  from  an  abscess.  But  the  disease  is  still 
there,  and  its  quiescence  can  hardly  be  accepted  as  proof  of  entire 
iasoenrtj*  smce  death  has  resulted  from  an  abscess  after  a  latent 
period  of  twenty  years. 

When  nervous  symptoms  are  once  defeloped  they  usually  run  a  rapid 
eonrse.  Taking  all  cases  in  which  the  duration  was  noted,  thesymptoms 
kst  less  thao  five  daya  in  a  0fth,  in  a  third  they  do  not  exceed  ten 
^yi,  in  about  half  the  cases  they  do  not  exceed  a  fortnight,  and  in 
thm  quarters  of  the  cases  they  do  not  exceed  a  month.  On  the 
ihole,  the  symptoms  are  more  often  rapid  in  chrouic  abscess  from 
car  disease  (in  which  they  usually  succeed  a  latent  stage)  than  in 
Umamalic  cases  (in  which  there  is  often  no  latency) »  Of  traumatic 
Ciiet,  only  an  eighth  lasted  less  than  five  days,  a  quarter  did  not 
exceed  ten  days,  and  five  eightbs  did  not  exceed  a  month.  On  the 
other  handy  of  cases  secondary  to  ear  disease,  in  no  less  than  a  quarter 
*  tjniptoujs  lasted  less  than  five  days,  in  a  third  they  did  nut  exceed 
I  daysp  and  in  only  one  eighth  did  they  exceed  a  month. 


_fil4Girosi8. — The  extreme  ▼ariability  and  frequent  latency  of  the 

\  of  cerebral  abscess  often  render  its  diiiguosis  difficult  and  eren 

shie,  and  no  brain  disease  of  equal  gravity  so  often  escapes 

ioTL.    The  cerebral  symptoms  are  in  themselves  equivocal^ and 
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are  cominon  to  other  diseases*  from  simple  inflainmatioii  on  the  one 
li  an  d  t o  a  t  uTu  oti  r  on  t b  e  ot li  er.  T  hey  o  f teo  de  r i  v  e  b  i  gii  i  fi  can  ce  from  tbei  r 
association  with  general  ejmptome  suggestinj?  a  stippurativa  process, 
especiallj  fever  and  rigors,  hut  the  most  importaEt  point  is  their  ooiobi- 
nation  with  a  cause  which  is  known  to  be  capable  of  giving  Hbo  to  cere* 
bral  absc^-88,  as  injury,  chronic  ear  disease,  or  distant  suppuration^ esjie- 
cially  in  the  lungs.  Such  indications  are  present  in  aliout  three  quif- 
ters  of  the  cnses.  The  greatest  difficulty  is  presented  hy  those  in  wbicb 
latency  in  complete,  and  the  tt^rminal  symptoms  are  sudden  in  ODset 
and  rapid  in  course;  the  indications  of  a  chronic  cereb>al  disease  wv 
then  absent,  and  the  terminal  ajmptoms  resemble  those  of  apopkxj, 
If  sudden  rupture  into  the  ventricles  causes  merely  convulsioni,oonui, 
and  deaths  the  nature  of  the  case  can  be  suspected  only  when  a  eattti 
for  abscess  exists*  It  is  of  great  importance,  therefore,  to  make  % 
cartful  inquiry  or  search  for  the  slight  but  signiticdnt  syraptomt  that 
so  often  precede  the  terminal  attack.  In  many  ciLSes,  moreover,  ao 
ophthalmoscopic  examination  would  reveal  optic  neuritis,  which  is  of 
weight,  althauj>h  not  actually  conclusive  in  cases  of  chronic  ear  dtseue, 
by  which  it  seems  sometimes  to  be  produced  even  without  the  mechaa* 
ism  of  meningitis. 

When  chronic  brain  symptoms  are  pronounced,  the  chief  diatinetioQ 
has  to  be  from  tumour*  The  absence  of  a  cause  of  abscess  is  in 
favour  of  tumour.  Although  injury  may  give  rise  to  either  disease, 
a  growth  is  a  much  rarer  consequence  than  abscess,  is  later  in  develop- 
ment, more  uniformly  progressive  in  coursOt  and  it  more  often 
tnvolvea  the  cranial  nerves.  The  rapid  development  of  terete 
cerebral  sjmfjtoms  is  in  favour  of  abscess,  especially  if  accompanied 
by  considerable  fever  and  by  rigors.  The  diagnosis  is  of  greatest 
importance  when  the  disease  is  de*?ply  seated,  since  an  operation 
would  be  Justified  in  cases  of  abscess  when  it  would  be  impracti- 
cable in  tumour. 

Meningitis  and  abscess  may  readily  be  confonnded^and  not 
reason,  since  meningitis  may  cause  the  terminal  symptoms  of  abi 
and  it  may  result  alone  from  the  most  frequent  causes  of  abi 
injury  and  caries  of  bone.  The  distinction,  therefore,  cannot  al 
be  absolute.  Preceding  symptoms  are  of  longer  duration  in  absceBS, 
and  meningitis  affects  the  cranial  nerves  in  greater  degree,  unless  the 
abscess  is  seated  in  the  pons.  The  terminal  meningitis  which  results 
from  abscess  is  usually  purulent  and  due  to  rupture  ;  it  ia  more  rapid 
in  its  course  than  t bat  which  exists  alone,  often  begins  locally,  and 
preceding  cerebral  symptoms  may  materially  assist  the  diagnosis. 
When  these  are  absent,  the  diagnosis  may  be  as  impossible  as  in  the 
cases  in  which  thtsre  are  only  terminal  sym]>toms  of  apoplectic 
character* 

The  diatioction  from  simple  inflammation  of  the  brain  ha^  to  be  made 
chiefly  in  the  cases  of  injury,  and  then  consists  less  in  a  distinction 
between  the  two  than  in  the  recognition  of  the  iodicationa  of  auppu- 
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ntioQ  otrer  and  aboTO  those  of  infliimmLitioo,  One  of  these  is  affortled 
hj  ibt  duFfttionof  the  symptoms.  Prolong*  d  tratimatic  inflatauiation 
llf  ibd  sisbsUiQce  of  the  bram  usually  results  in  suppuration,  and 
btoo»»  if  «€Ter6  local  symptoma  continue  for  more  tban  a  week,  the 
kmatiou  of  pus  is  probable.  Another  is  the  presence  of  the 
ftaenl  sjmptoms,  especially  rigors,  that  usually  attend  suppuration. 
&  tlurd  ii  the  subsidence  of  the  acuter  disturbance,  wLlla  slighter 
fjtnploms  persist  and  subsequently  increase. 

Tbd  difficulty  of  distinguishing  the  existence  of  abscess  in  a  case  of 
dvoaic  ear  disease  is  sometimes  very  great,  because  some  general 
esrebral  symptoms  are  occasionally  produced  by  the  ear  disease,  and, 
19  WW  have  seen,  these  may  include  distinct  optic  neuritis.  It  is, 
indeed^  impossible  to  la?  down  any  absolute  diagnostic  rules  for  these 
rim.  The  in»(K>rtant  fact  is  that  such  cerebral  symptoms,  and  espe- 
daDy  considenible  opt  to  neuritis,  are  exceediugiy  rare  results  of 
gittip)a  ear  disease,  and  in  the  great  maj*  irity  in  which  they  are  found 
m  abaeess  exists. 

Tha  aeat  of  an  abscess  is  inferred,  when  due  to  injury,  by  the  posi- 
tion  of  this,  subject  to  the  facts  mentioned  above,  and  also  to  localis- 
itsg  indications,  which,  when  present,  bare  tbe  same  significance  as  in 
'  Cises  of  tumour.  In  abscess  from  ear  disease  the  chief  difficulty  is  the 
■Ak^jCtion  of  the  temporo-sphenoidal  lobe  and  cerebellum  as  seats. 
^H^lpeisda  chieOy  on  the  position  of  the  ear  disease,  in  the  middle  ear  or 
H&astoid  cells,  and  also  on  the  definite  symptoms  of  cerebellar  disease, 
^  JBdading,  esi>eciallyf  pronounced  occipital  headache,  attention  to  which 
will  often  prevent  error, 

Functional  diseases  and  abscess  can  only  be  confounded  in  tbe  rare 

ones  in  which  alight  general  disturbance,  such  as  convuisions  or 

meianeboUat  attend  the  latent  stage ;  and  the  distinction  can  only  be 

mftde  by  the  recognition  of  some  other  symptom,  such  as  persistent 

i&d  severe  headache  or  optic  neuritis. 

!  Cerebral  abscess  om  only  be  mistaken  for  a  general  disease,  febrile 

orieptic,  in  cases  in  which  sucEi  genera!  brain  sytnptoms  atone  are 

present  as  might  be  produced  by  a  toxic  blood  slate.     IXsuaLly,  how. 

»'tvr,  the  co*existenee  of  headache   with   delirium   aud  stupor,  and 

I        nft&rdation  of  tbe  pulse,  will  prevent  this  error,  if  the  general  relation 

^K  d  the  symptoms  is  carefully  watched  aud  duly  weighed.  * 

Paoo^vosxa. — In  a  case  of  abscess,  the  diagnosis  of  which  is  certain, 
tlie  prognosis  is  most  grave  unless  the  snrgtion  can  give  relief.  This 
coikdaiton  is  not  invalidated  by  the  Ter^^  long  latency  occasionally 
lueiwith,  because,  in  the  few  cuses  in  which  this  has  continued  for 
m^n\  years,  symptoms  have  been  completely  absent  duriug  tbe 
^titio&ary  penod,  so  that  the  diagnosis  and  prognosis  ot  the  disease 
were  impossible.  Only  in  the  extremely  rare  cases  in  which  slight 
but  eharactertstic  symptoms  subside  into  ab^^olute  latency  can  the 
pti^osis  be  at  all  hopefuL     The  longer  a  statiouary  abscess  lasts,  the 
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thicker  it  its  capsule,  and  the  less  eaBil j  in  fresh  mischief  excited,  and 
therefore  the  better  is  the  prospect.  Tbe  proved  occurrence  of  aim* 
f  cation  of  the  wall  and  iospissiition  of  the  contents,  together  witli 
the  fact  that  an  absces^s  may  remain  latent  for  as  long  aa  twenlj 
Tears,  permits  the  hope  that,  in  some  cases  at  least,  tbe  absoets  vmf 
not  shorten  life;  and  such  hope  maj  reaflonnblj  be  somewhat  ctrongir 
if  the  cause  of  the  abscess  has  ceased  to  be  active,  and  the  patient 
can  be  preserved  from  influeoces,  such  as  injury,  which  maj  igmin 
excite  the  quiescent  process.  Indications  of  the  ruptm^  of  in 
abscess  leave  little  hope  that  life  can  l-e  preserved* 

Tbeatment. — Although  almost  beyond  the  range  of  direct  treat 
ment,  al  scess  of  the  brain  is  not  altogetlier  bevonfl  the  rauge  of  pfs- 
veution  when  due  to  its  most  frequmt  cause,  local  bone  diaetta 
This  should  be  subjected  to  treatment,  sedulous  and  persevering,  anii, 
above  all,  the  free  discharge  of  the  products  of  suppuration  should  be 
carefully  secured,  by  due  and  con  eta  nt  attention  to  the  freedoiit  of 
exit.  This  remark  applies  especially  to  ear  disease,  in  which  tbetnt 
cerebral  symptoms  have  often  followed  an  arrest  of  the  discbar^ge. 
These  measures  should  be  continued  even  when  there  is  reason  to 
fear  that  suppuration  in  the  brain  has  already  occurred,  for  the 
uy favorable  course  of  cerebral  abscess  has  been  certainly  acoele- 
rated  by  subsequent  increase  in  the  inOammatorj  and  septic  mischief 
in  the  ear. 

The  improvement  of  the  health  of  the  patient  is  of  the  greatest 
importance.  Tonics,  cod -liver  oil,  and  fresh  air  tend  thus  to  lessen 
the  teudency  of  the  cerebral  disease  to  spread.  Of  especial  importance 
also  is  the  avoidance  of  exposure  to  cold,  aud  of  blows  or  falls  on  the 
head-  Each  of  these  causes,  in  several  recorded  instances,  has  dis- 
tinctly excited  the  disease  to  fresh  progress.  If  the  symptoms  should 
fortunately  become  quiet,  and  complete  latency  be  developed, the  same 
care  must  be  maintained  for  years. 

Acnte  cerebral  symptoms  nmst  be  treated  in  the  same  way  as  thoie 
that  are  due  to  simple  inflammation.  Best,  cold  to  the  head,  som^ 
lira  PS  counter-irritatine.  as  bj  a  blister  to  the  occiput,  are  the  most 
important  measures.  The  treatment  of  special  symptoms  must  be  con- 
duuted  on  the  sauie  printiples  as  in  the  case  of  cerebral  tumour. 

Surgery  has  endeavoured,  and  with  success,  to  afford  the  direct 
relief  which  medicine  is  unable  to  give.  The  pus  has  been  evacuated 
by  means  of  tre[>hiDing,  and  the  patients  have  recovered,  provided 
antiseptic  precautions  were  carefully  observed,  and  the  cavity,  if  neces- 
sary, drained  for  a  time.  But,  until  recently,  success  has  been 
obtained  almost  exclusively  in  cases  of  traumatic  abscess.  In  these 
the  abscess  is  seated,  as  a  rule,  beneath  the  place  of  injury,  and  the 
guidance  thus  afforded  enables  the  operation,  us  a  rule,  to  be  correctly 
localised.  For  instance,  a  boy  struclc  his  forehead  and  suflfered  after- 
wards  from  headache  and  retching.     At  the  end  of  seven  i\eeks  hemi* 
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phglia  mme  on,  with  double  optic  neuritis.     The  frontal  bone  was 

trepbined  |  ibe  dura  mater  beneath  was  healtbj,  but^  an  aspirator 

needle  bdikg  plunged  into  tbe  brain,  three  dracbms  of  pns  escaped. 

The  baj  lecovered,  but  with  loss  of  sight  from  the  optic  neuritis.* 

Shim  cA«e  illasirates  forcibly  a  rule  which  is  also  indicated  by  the  facta 

of  maaj  UKiiUCcessful  cases*     If  pus  is  not  fouodon  tbe  surface  of  the 

Wmm  m  fine  trocar  should  be  plunged  into  the  cerebral  substance.     In 

noro  tkmMk  one  case  of  unsuccessful  trephining,  the  pont-niortem  showed 

tluii  tUa  procedure  would  hare  reached  tbe  abi»ce«a.     But  a o met i mas, 

wbeo  eucb  mn  abscess  is  some  distance  from  the  surface,  eyery  effort  to 

find  tbe  pus  may  fail.     Occasionally  the  operation  has  merely  aided 

§k  pwppeam  which  nature  was  eadeaTouring  to  vE^ct,     For  iuslauce,  a 

gifl^aged  eight,  fell  and  cut  her  forebead.     The  wound  healed  quickly, 

hat  foyr  months  afterwanls  an  ahscess  formvd  «>ver  the  b«>ne,  and 

spontaneously,    A  probe  passed  through  cariou<t  bone  into  tU^ 

of  the  skuli.     The  !         - 


/' 


I 
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tripitiiie    was    applied,    a 

wine-glassful  of  pus  esL-ape<fl, 

sad  the  patient  recovered. f 

In    any   other  than    trau- 

matie    cases    it  is    seldom 

that  the  symptoms  are   so 

loealssed  as  to  indicate  with 

ppsciaion   the   seat  of    the 

abiOe«ft,  but  when  they  are 

u  operation  has  been  some* 

times  success ful,  since  their 

significance  has  been  better 

understood  during  the  last 

few  years.     The  eTacuation 

of  an  abscess  causing  cor- 

ti<al  eoiiTuUions  has  been 

followed  by  permattent 
irrest  of  the  latter,  without 
fxcision  of  the  discharging 
Claires. 

Until  recently  no  case  of 
ib«c«ss    from    ear    disease        '^;  \    f)t,j^- 
hsd  been  cured  by  ire[>hiii»  Fig,  129, 

ing, because  the  guidance  of   F'^gs,    128   nud    129,— Dissectioni  ■bufrtng'  tbe 

,      1    . i  .  ff^iide  )idDpt«d    by   Mr.   Barker   in   lucceasfyl 

localismg  symptoms  is,  as  a       rrepbioing  fur  *Wb.  from  .ar  di«aae. 
ni!e,  absent  on  accouut  of 

the  position  of  the  abscess.  The  practicability  of  the  surgical  treat- 
ment of  these  cases  has  now.  however,  been  proved  by  seireral  fluccp>*8- 
ttil  operations,  the  surgeon  being  guided  by  the  most  frequent  seat  of 

■  Hulkc,  *  Medieo-Chirurgicil  Traiu*/  wl  Imil  187a. 
t  Watron,  ik,  1870»  p.  853. 
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huppuratioii  produced  by  such  disenAO  as  the  patient  preientt.    One 

of  the  earliest  of  these  was  that  of  a  patieat  under  mj  care  at  Uaifcr* 
aity  College  Hofipita.1,  in  whoni  Mr.  Barker  trephined  aver  the  teto* 
pOFo- sphenoidal  lobe,  in  which  an  abscess  was  supposed  to  be,  tatl 
the  truoar,  on  its  first  introduction,  reached  the  pus  ;  the  abscess  mu 
emptied,  and  tbe  patient  made  a  good  and  perinaneut  recoverj.  Tb« 
cerebral  symptoms  were  slight,  as  in  most  cases  of  abscess  in  tlui 
situation,  and  consisted  onlj  iu  inequality  of  the  pupil,  vomiting, 
and  optic  neuritis  of  considerable  intensity  and  very  rapid  dere- 
lopment  With  these  symptoms  the  patient  had  bad  sereni 
rigors.  Tbe  precise  seat  for  tbe  trephiniwg  was  determined  hf  Mr. 
Barker  by  means  of  a  careful  dissection,  repre^^euted  in  Figs.  128 
imd  129,  and  was  at  a  point  one  inch  and  a  quarter  bebiod  Um 
external  auditory  meatus,  and  the  same  distance  above  its  level  Tliii 
point  is  over  the  second  temporal  convolution,  and  a  trocar  pluQgid 
in  at  this  spot  and  directed  forwards  will  probably  enter  an  absoev^ 
due  to  caries  of  tbe  petrous  bone.^  The  details  of  the  surgicid] 
redure  will  be  found  in  tbe  paper  in  which  this  case  is  related»t 


INTRA-CRANIAL   TUMOURS. 

The  brain  is  often  damaged  by  new  growths  which  arise  in  tti 

substance,  or  spring  from  thn  encloj^ing  membranes  or  from  the  bone 
of  the  skull.  Almost  all  forms  of  tumour  are  met  with,  bat  some — 
simple  fatty  tumours,  for  instance — that  are  common  elsewhere  are 
extremely  rare  in  this  situation.  Others,  such  as  massive  tubercular 
growths,  are  more  common  in  tbe  brain  than  in  other  parts.  Sar- 
coma is  not  rare  ;  ^ind  one  growth,  glioma,  is  almost  confined  to  the 
brain  and  spinal  cord,  being  met  with  elsewhere  only  in  the  retina. 
Besides  these,  the  list  of  intra-cranial  tumours  includea  syphilitic 
growths,  which  are  also  common,  cancer,  fibroid  and  bony  tumours, 
cholesteatoma p  vascular  or  ertictile  growths,  psammomata  or  tumours 
containing  brain -sand,  and  parasitic  tumours,  echinococci  and  cysll^l 
cercip     Intra-cranial  aneurisms  are  considered  in  a  separate  chapter,^^ 

Etioloot. — The  cause  of  most  of  these  tumours  is  not  less  obscure 
than  that  of  similar  growths  in  other  Hiluations.     But  the  comparisoii 

^  DeMm  bma  pointed  out  tlmt  by  trepbiniug  tbs  same  dii»tNuc6  behind  th«  taeatui^ 
mud  only  a  qosrter  of  aii  ineb  above  iU  level,  tbe  tj^teriLl  linut  ta  exposed,  Afid  by 
exreoding:  tba  opening,  tbe  tern porO'Sphfin^ji did  lube  above,  and  the  cerebellum  beloiTj 
can  be  explored  with  the  trocar — ^  rule  that  may  be  useful  wbeu  it  it  doubtful  is 
which  i^uctQre  an  abicesji  is  situated ;  it  euubled  bim  lo  empty  iUcccicfuIIv  a 
oerebtitlar  abacesa  (*  Laueet,'  18^2). 

t  '  Bri(i»b  Medical  Jouriml/  ISB6,  ii,  Deo.  llth,  p.  1151.  In  a  preeediii^  cm^ 
ti-ephined  rac«esafully  by  ScUede,  a  fistulous  ti'Ack  led  from  the  suriaea  to  Ui« 
ahseesa. 
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of  m  lefias  of  oaaee  bringa  out  certaia  general  etiologic&l  facts.  Tbe 
ttslnli^  of  males  to  suffer  is  twice  as  great  as  that  of  females.  Of 
IM  oases  of  Taiious  forms  of  id tra< cranial  timiour,  440  occurred  in 
italea*  210  in  females.*  Tbe  greater  liabilitj  of  males  is  not  due, 
m  migbt  be  imagined^  to  the  influeEca  of  sjpliilis,  for  it  is  true 
]aa  will  be  seen)  of  all  forms  of  tumour,  with  the  ajipareot  excep- 
■lOD  of  sarcoma.  Tbe  difference  has  been  ascribed  to  the  influenoe 
sC  traumatic  causes,  but  it  is  not  probable  that  tbis  accounts  f<ir 
paore  than  a  small  part  of  tbe  ezoess^  since  it  is  raruly  to  be  traced, 
u»d  tbe  differenoe  in  the  sexual  iiabtlitj  is  as  marked  in  tbe  case  of 
sliildren  as  in  that  of  adults. 

This  difference  is  not,  however,  equally  marked  in  all  forms  of 

tamour.     It  is  greatest  in  tbe  case  of  tubercle  and  of  glioma.     Of  tlie 

tubeieular  tumours  and  of  gliomuta,  nearly  two  t birds  of  each  were  in 

males,  and  tbe  same  proportion  of  cases  of  cancer.     On  tbe  otber 

band,  of  56  cases  of  sarcoma  26  were  in  males  and  25  in  females. 

No  time  of  life  is  exempt,  unless  it  be  the  first  six  montbsj  but 
tsrebral  tumours  are  not  common  in  old  age.  Tbe  lar^^eat  number  of 
Ciiei  occur  in  childhood  aud  in  the  active  period  of  adult  life.  The 
trrt  twenty  veara  furnish  one  third  of  the  cases,  the  set'ood  two  fifths^ 
tndthe  third  one  fifth.  The  proportion  in  tbe  first  decade,  18*5  per 
cent*,  fiUls  to  14  in  the  second,  and  rises  to  a  maximum  of  20  in  the 
lliird*  In  the  fourth  it  is  tbe  same  as  iu  the  first,  18  5  per  cent*,  and 
it  falls  to  14  per  ceoL  in  tbe  fifth,  while  after  fifty  years  of  age  the 
oiei  rapidly  become  less  numerous.  The  frequency  in  early  life  is 
krgely  due  to  the  fact  thai  at  this  period  tubercular  growths  are  so 
QHiimoQ ;  if  these  are  excluded,  tbe  proportion  in  tbe  first  tweuty 
jesraof  life  falls  to  one  fifth,  while  that  in  tbe  second  rises  to  one 
half,  und  ihat  in  tbe  third  to  one  quarter  of  the  total  number.  Age 
hi  little  influence  in  relation  to  sex.  The  relative  affection  of  males 
iod  females  is  nearly  the  same  in  each  period  of  life,  but  there  is  a 
marked  tendency,  as  in  so  many  diseases,  tor  the  sexual  difference  of 
tbe  early  and  adult  periotis  to  disappear  in  the  decline  of  life;  over 
tflT  the  two  sexes  suffer  equally. 

Tubercular  tumours  of  the  brain  occur  at  all  ages  up  to  seventy,  but, 
a« jttst  mentioned,  tbey  are  most  frequent  in  early  life.  Tbree  quarters 
of  the  cases  occur  during  the  first  twenty  years,  and  in  one  half 
of  tbe  whole  tbe  patients  are  under  ten  years  of  age.  Glioma  is  most 
oomaioD  during  active  adult  life;  one  half  of  the  cases  occur  between 
twenty  and  forty,  one  quarter  between  forty  and  sixty,  and  one  fifth 
dttrittg  the  first  twenty  years.  The  relative  diatrilmtion  of  tbe 
«i«es  of  sarcoma  is  nearly  the  same  as  that  of  glioma.  Parasitic 
UfB  are  most  common  between  ten  and  twenty,  next  between 


^^uncnii 


•  TitU,  und  the  other  itatiBtical  eoucluiion*  given  in  thfl  text,  Have  been  oMnrned 
by  t  coabinatiou  of  the  ca^ps  containcHi  iti  the  coUectioni  mode  hf  hadnme  (*  Him* 
geichwulit*,'  Wanburg,  1S65)  nod  Bemhrnrdt  (•  Hirngeschwulste,'  Berlin,  IHHJ), 
thfyigrot,  in  the  mam,  with  the  wiliinble  collectioa  of  facta  made  by  Dr,  AUeu  Surr, 
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twenty  and  thirty,  while  under  ten  and  aver  thirty  they  are  very  rtrt. 
The  youngest  sufferer  was  aged  six^  the  oldest  sixty-si^.  Tumoun 
diagnosed  as  car^itioam  ha^e  been  met  with  at  all  ages,  but  one  btl! 
were  in  patients  between  forty  and  sixty  years  of  age,  and  only  two  m 
the  first  twenty  years  of  life.  The  other  forms  of  tumour  are  too  mw 
to  permit  their  relution  to  age  to  be  stated,  further  than  the  fact  llttt 
none  of  tbem  seem  to  haye  been  met  with  hitherto  in  patients  nndi^r 
twenty. 

Two  forms  of  cerebral  tumour,  tubercular  and  syphilitic  growthg, 
depend  upon  diathetic  influences.  In  most  .cases  of  tuberculir 
tumonra  there  is  a  family  history  of  phthisis  j  the  patients  are 
freqiiently  illnourisbed,  and  if  adults,  often  present  eridence  of 
chronic  lung  disease.  Syphilitic  growths,  although  not  unknown  lo 
the  inherited  form,  occur  chivfly  in  the  acquired  disease.  The  period 
after  infection  at  which  they  develop  is  especially  from  the  fiifth  to 
the  twelfth  year,  but  they  have  been  met  with  as  early  as  twelvf 
months  and  as  late  as  fifteen  years  after  the  primary  sore. 

Little  is  known  of  the  influences  which  deteni line  the  occurrence  of 
other  forms  of  intra-cranial  tumour.     It  is  rare  for  any  iudicatioo  to 
be  obtaiued  of  an  inherited  tendency  to  morbid  growths  elsewhi-Tie. 
There  is  little  doubt,  howeTer,  that  traumatic  influences^  falls  and 
blows  on  the  head,  are  occasionally  the  immediate  excitants  of  i 
growth,  since  the  symptoms  have  been  observed  to  follow  a  blow,  an  I 
the  tumour  is  found  to  correspond  in  pobition  to  the  seat  of  the  injury. 
Such  a  relation  has  been  observed  in  almost  all  forms  of  tumour, 
especially  in  syphilitic  and  tubercular  growths^  and  in  sarcomata  of 
the  dura  mater.     Traces  of  the  traumatic  mischief  may  or  may  not 
be  visible  after  death,  and  apparently  the  nutritive  changes  coiiie- 
quent  on  a  mere  coricusaion  may  be  the  starting-point  of  a  tumour. 
In  some  cases  local  symptoms  of  iiTitation,  which  were  continuous 
with  those  of  a  subsequent  tumour,  commenced  two  or  three  days 
after  the  injury,  and  must  have  been  due  to  inflammation,  by  which 
the  growth  was  presumably  started.     But  the  cases  in  which  a  t^un- 
matic  Ciiuse  can  be  traced  f orra  a  very  small  proportion  of  the  total 
number,  and  the  extent  of  this  influence  m»y  readily  be  overrated. 
It  should  be  remembered  that  a  fall  may  evoke  symptoms  of  an  early 
growth  which  existed  before  the  accident. 


Pathology, — ^ Various  classifications  of  iutra-cranial  growths  have 
been  proposed,  founded,  for  the  most  part,  on  the  structures  in  which 
they  originate,  but  such  clasBifications  are  of  small  practical  value. 
It  is  more  convenient  to  describe  the  various  growths  io  the  order  of 
their  frequency.  If  they  are  grouped,  as  an  aid  to  memory,  they 
may  be  placed  in  seven  categories, 

I.  Diathetic  :^ — Tubercular  and  syphilitic. 

II.  Barcomatous  : — Glioma,  sarcoma,  myxoma. 
HL  CarciDonia, 
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IV.  OsteoBbroid  j — Fibroma^  osteoma,  oateofibroma. 
T*  Mifoellaneous:— Cboleateatoma,   lipoma,    vascular    or   erectile 
tancntrtt  psammoma,  ti  euro  ma. 
TL  Pimiaitic: — EchiDococcus  and  cjaticerena. 
TIL  Simple  cysts,  either  coBoected  with  the  cboroid  plex«s,  or 
nrj  r&ielj  in  the  siibatance  of  the  brain. 

Kicttidmg  syphilitic  growths  (the  frequency  of  which  is  not  fairly 

ftpreieuted  in  published  lists  of  fatal  cerebral  tumours),  tubercular 

irvnrthtt  eonstitute  more  than  half  the  total  numl^er  of  eases,  and 

|l)Oinata  and  sarcomata  together  about  a  third,  glioma  being  rather 

I»ore  frequent  than  sarcoma.     Thus  the  two  groups,  tubercular  and 

liTDOinatous,  constitute  together  about  four  fifths  of  non-sypbilitio 

too^nrs  of  the  brain.     Carcinoma  is  much  less  common^  but  its  actual 

frequency  is  uncertain,  since  mi^ny  cases  of  glioma  and  of  sarcoma 

iiite  certainly  be<en  recorded  as  cancer  by  older  writers.     The  stat<*- 

iDSitl  ■ometimes  made,  that  cancer  is  one  of  the  most  common  forms 

of  eerebml  tumour,  is  entirely  unsupported  by  authenticated  facta. 

AoeordiDg  to  pubhahed  cases,  parasitic  tumours  are  nearly  as  frequent 

•s  eareiDoma,  but  their  actual  frequency  doubtless  varies  much  in 

different  localities,  and  they  are  more  likely  to  be  published  than  are 

iiiiiro  of  cancer.     The  other  forms  of  tumour  are  rare  ;  all  that  can  be 

is  that  6broum,  cholesteatotna,  and  osteoid  tumours  are  more 

thiui  vascular  tumours  (angioma),  psammoma,  lipoma,  or 

the  last  two  being  the  most  rare  of  all  the  tutiiours  of  the 

bfiin. 

The  relatire  frequency  with  which  tumours  are  situated  in  different 
part«  of  the  brain  is  as  follows  ;— Cerebral  hemispheres  (excluding 
ORitral  ganglia),  297  j  cerebellum,  179;  pons,  59;  central  ganglia, 
48;  medulla  oblongata^  31;  corpora  quadrigemina,  13  j  crus  cerebri, 
10.  Thus  the  cerebral  hemispheres  are  the  most  froquent  seat  of  new 
growtbSf  but  when  the  smaller  bulk  of  the  cerebellum  is  ronsidered, 
its  tissue  is  evidently  far  more  prone  to  give  rise  to  neoplasms  than 
it  that  of  the  cerebrum. 
If  we  take  all  forms  of  intra-cranial  tumour,  the  relative  frequency 
th  which  the  lesion  affects  the  different  parts  of  the  brain  i:i  ^is 
follows.  Of  718  separate  growths  (several  existing  in  eome  instances) . 
tbo  order  of  damage  was^cerebral  hemispheres  (white  substance 
icid  cortex),  297;  cerebelfum,  179;  base  of  brain,  76;  pons,  59; 
oenttal  ganglia,  48 ;  medulla  oblongata,  31 ;  corpora  quadngcmiua, 
18;  cms,  10.  Growths  are  also  occasionally  met  with  in  the  pineal 
gland,  pituitary  body,  and  the  choroid  plexus. 

JSthercular  tumoun  of  the  brain  occur  in  tlie  form  of  solid,  firm, 

bounded  masses,  having  little  resemblance  to  tubercle  in  its  miliary 

f orm»  They  commonly  vary  in  size  from  that  of  a  pea  to  that  of  a  walnut, 

mnd  occasionally  attain  still  larger  dimensions,  that  of  a  hen's  egg 

<sf  eren  of  the  closed  fist.     Their  section  presents  a  uniform,  opaque^ 

cheesy  aspect,  sometimes  softened  here  and  there^  but  never  in  a  large 
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area.  The  perijiherj  of  the  mass  is  eofter,  greyisli,  and  traosluceat, 
and  the  arljacent  bnuD  tissue  may  be  softened.  Hence  thej  ar«  rcftditj 
detiiclied.  It  is  io  tbia  grey  zone  tbat  ike  grow  lb  of  t  be  tumour  oomm 
by  tbe  development  and  coalescence  of  miliary  granulaiioni,  whicli 
quickly  degctnerate  and  blend  witb  tbe  caseous  mass.  Tbe  growth 
a|tparently  takes  place  in  tbe  lympbatic  sbeaths  of  vessels,  and  williii 
tbe  vessels  tbrombosis  may  occur.  Hence  tbe  absence  of  vessels  within 
tbe  mass,  aud  tbe  quick  and  uniform  degeneration  of  its  elemeati. 
If  sucb  a  tumour  ceases  to  grow,  tbe  peripberal  layer  may  undefsoi 
fibroid  change  so  as  to  form  a  capsule.  Occasionally  the  degenerated 
nuiss  undergoes  partial  caJciii coition.  Karely  tbe  tissue  softens,  and  i 
cuUectiun  of  pus  rt suits,  increased  perhaps  by  adjacent  inflammatioo. 
Usually  miliary  tuborcle  is  found  elsewberein  the  body,  sometimes  in 
the  meninges.  Occasion :»lly  tbese  growths  (like  bone  disease)  may  I* 
the  sole  lesion,  and  hence  I  bey  are  somotimes  called  "  sciofuloua*' 
tumours,  but  of  ibeir  tuberuular  nature  there  is  no  doubt.  Thfj 
compress  tbe  brain  tissue,  which  atropbies  before  the  growth  (Fig, 
130) ;  tbey  do  not  infiltrnte  like  some  tjtber  tumours.  They  generallr 
occur  witbin  tbe  cerebral  suLbtauce,  without  ai>parciit  connection  with 

t  btru  embraces ;  it  has»  indeed,  been 
iiKLiiitaiued  that  they  are  alwayi 
connected  with  and  spring  from 
a  f'>ld  of  tbe  pia  mattr,  but  this 
Ciiuuot  by  distinctly  traced  in  many 
ca*"S.  Wben  sucb  a  tumour 
rechfs  tbe  pia  mater,  this  it 
tbickened  and  oft4?n  adherent  to 
tbe  dura  mater.  Now  and  then 
tubetcular  tumours  spring  from 
the  dura  mater,  and  merely  com» 
prL'ss  tbe  brain  %vithout  ixx?ad> 
ing  it. 

Tbe  most  frequent  seat  of  such 
cerebellum  (in 
which  one  third  occur),  either  tbe 
bemispbere  or,  as  in  Fig.  130,  tbe 
middle  lobe,  next  (and  almost  as  frequent)  the  cciebrum ;  while  the 
other  parts  are  aftectcd  less  frequently  and  in  tbe  following  order : 
pons,  central  ganjj:l in,  crura  cerebri,  medulla  oblongata,  and  corpora 
quadngprnina,  Tbeie  is  frequently  more  tban  one  tumour.  Of  183 
*u8<s,in  83  there  was  <*nly  one  tumour,  in  100  tbeie  were  more  than  one. 
It  is  cquiilJy  frequent  for  two  or  more  tban  two  to  exist,  and  there 
may  be  many — ten,  twelve,  or  even  twenty,  of  various  sizes.  Wheo 
there  are  more  than  one  it  is  equally  frequent  for  tbe  tumours  ta 
occupy  the  same  or  different  parts  of  the  brain  (tbe  while  substance 
and  cortex  of  the  cerebral  bemispberea  being  considered  as  one  part). 
In  very  rare  cases  there  ha«  been  no  mass  of  tubeicle,  but  the 


Fio.    180. — Tubercular    tamour    of     tlie 
midcil©   lobe  of   tbe    rcTebellum.     Tlie 
pitticnt,  a  jonng   cliild,   was    aduViiied 
into  Univenity  College  Hofipitftl.  dying  growths   is    tbe 
from  general  tubercuiosiB,     P.  Poni» 
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bmio  WAS  infiltrated  with  ininuta  miliary  concretionSp  none  excef^dmg 
n  bmrlejeora  in  size  (Gee,  Baly). 

BffpkiUiio  growths  (syf<liilomata,  gummata)  are  certainly  more 
common  ihan  is  suggested  by  the  frequency  with  whicli  tbey  are  found 
f&Bi  mortem,  because  tbey  are  more  amenable  to  treatment  thaa  any 
form  of  tumour.  They  usually  vary  in  size  from  that  of  a  bazel-nut  to 
Ibal  of  a  chestnut ;  in  shape  they  are  somewhat  irregular  and  nodular. 
Their  consistence  is  not  uniform ;  they  are  firm,  but  not  equally  bo  in 
ftll  p^rts.  The  section  presents  an  irregul  ir  caseation  i  cbeesy  spots, 
isolated  or  coalescing  into  irregular  tracts,  are  sep^iriited  bj  a  firm  grey 
or  reddish-grey  fibrous  tissue.  The  growing  surface  is  usually  grey 
and  gelatinous.  The  adjacent  brainsubstance  is  softened  and  more 
or  lesa  displaced,  but  is  not  in&ltrated  by  tbe  growth.  The  more  ir- 
reguLiT  surface  and  the  irregular  caseation  are  distinctions  from  tuber- 
cubir  tumours.  Sometime:^  these  tumours  are  met  with  in  a  state  of 
more  advanced  degeneration,  probablj  under  the  influence  of  treatment ; 
thej  are  shrunken,  very  hard,  and  fibroid,  and  may  be  surrounded  by 
an  indurated  capsule.  The  process  of  obsoleacence  may  go  so  far  that 
only  an  indurated  cicatrix  is  left.  Sy  |ibilomaiA  are  rarely  met  with  in 
the  cerebellum  or  the  corpus  striiitum,  but  are  commonly  situatecJl  in 
the  cerebral  hemispheres  or  the  pons.  Tbey  are  usually  superficial  in 
position  and  attached  to  tlie  pia  mater ;  even  when  apparently  more 
dt*eply  seated  a  connection  may  usually  be  traced  with  a  fold  of  pia 
inater  between  two  convolutions.  The  dura  mater  is  often  adherent 
U)  the  growth,  which  so m*? times  bas  obviously  commenced  in  this 
membrane  and  thence  invaded  the  brain.  In  such  a  case  the  invasion 
may  be  clearly  observed  to  take  place  along  the  walls  of  vessels,  pro- 
bably in  the  perivascular  sheatbs  Hence  it  is  probable  that  in  the 
very  rare  cases  in  which  no  connection  with  membranes  can  be  traced, 
the  growth  proceeds  from  the  vessels.  Although  these  tumours  are 
rarely  met  with  in  the  central  ganglia,  they  occasionally  occur  beneath 
the  optic  thalamus,  as  an  ingrowth  from  the  neighbourhond  of  the  crua. 
When  the  growth  is  8U|>erfieial,  the  membranes  in  the  vicinity  often 
present  the  indication  of  chronife  inflammation  with  mu^h  thickening. 

The  Sarcomatous  group  comprehends  a  variety  of  ttunours  differing 
much  ia  structure,  but  all  connected  by  Intermediate  forms.  They 
consist  of  round,  oval,  or  spiulle  cells,  varying  in  delicacy,  and  with 
more  or  less  intercellular  and  fibroid  tissue.  There  is,  however, 
an  important  difference  in  th  ir  mode  of  growth.  Some  infiltrate 
without  displacing  the  cerebral  substance,  and  have  no  sharp  outline. 
Others  displace  rather  than  invade  the  brain,  have  a  well*marked 
outline,  and  are  surrounded  by  a  zone  of  softening  in  con  sequence  of 
the  destruction  of  the  nerve-elementa  before  the  mnrbid  growth.  The 
former,  from  their  infiltrating  character,  must  grow  in  the  neurorrlia, 
and  arise  by  a  modification  of  its  elements.  Hence  tbey  are  termed 
gliomaicL,  and  the  tumours,  before  which  the  bruin  tissue  underij^oes 
destruction  or  displacement^  are  alone  to  be  regarded  as  true  mreamaia. 
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The  former  are  composed  of  mor^  delicate,  tba  latter  of  leas  ddlllii 
thsne  elemenrB, 

QUomatu. — The  infiltrating  character  of  gliomata  was  not  that  on 
wbi^li  their  deflignatiaE  waa  priiuarilj  based.  Their  elements  wero 
supposed  to  resemble  those  of  the  ueuroglia;  but  tlie  resemblance  u 
ne^er  cloae,  aud  thej  rarely  present  the  stellate  cells  which  cUaracterw 
the  normal  interstitial  tissue  of  the  brain.  Their  elements  wtktj  ai 
muoh  as  do  those  of  other  forms  of  sarcoma;  sometimes  rounds  oral, 

or  fusiform  cells  predominate 
or  ma?  alone  be  viaible.  But 
the  cells  arealwajs  delicate  ^ 
their  outlines  are  difficult  to 
recognise,  aud  they  are  easilj 
destroyed;  so  that  their  round 
or  oval  nuclei  may  aione  be 
visible  in  a  scraping.  The 
interstitial  tissue  Yaries  in 
auiuutit ;  it  is  usually  Teiy  da- 
lieate  aud  bomogeneoua^  bnA 
■iMiietimes  is  so  abundant  that 
tbe  tumour  has  a  mucoid  diit- 
ra<  ler  (myxo-glioma).  rarely 
fibrous  (tibro*g]ioma)»  Their 
i:nt  ia  grey  or  reddi$ih  grey, 
aud  often  closely  resembles 
that  of  the  brain  tissue,  being 
a  little  ]ialer  than  the  grey 
matter  of  the  cortex,  aud  their 
consistence  is  nearly  that  at 
the  cerebral  bubstance.  The 
rare  fibroid  form  is  firmeTi 
the  mucoid  form  softer  than 
the  brain.  Moreover  they 
are  prone  to  undei^o  aoftea- 
ing,  which  may  be  so  coo- 
iiderable  and  extensive  as  to  convert  the  growth  into  a  cyst,  the  wall 
composed  of  new  gniwth,  and  containing,  in  its  cavity,  only  the  debris 
of  its  cells-  The  tint  of  the  tumour  depends  on  the  varying  amount 
of  vessels  which  it  contains.  In  soft  tumours  the  vessels  easily  rupture 
and  give  rise  to  hemorrhage,  so  that  extravasation  may  infiltrate  a 
large  part  of  the  growth  (as  in  Fig.  133),  or  an  extensive  bsemorrhsge 
may  occupy  a  cavity  within  it.  It  is  rare,  howerer,  for  the  hemorrhage 
to  escape  beyond  the  limit  of  the  growth.  From  the  infiltrating 
character  of  a  glioma,  it  usually  causes  simple  enlargemeA  of  the 
part  of  the  brain  in  which  it  occurs  ;  adjacent  parts  may  be  compresst^d 
by  the  enlargement,  and  miiy  be  diespluced  to  some  extent  (as  in  Fig. 
135).  but  there  is  not  such  simple  disfdacement  aa  by  non* infiltrating 


Fi».  131.^ — InaitTAting  gliotna  of  tbe  corteY  of 
the  left  iaperior  parietiil  lob«. 
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growtbi.  When  the  poat  is  tlie  seat  of  the  new  ^owtU,  tbe  wbole  of 
the  pons  maj  be  greatlj  enlarged ;  the  basilar  artery  maj  reatrain  the 
iwelling,  iknd  ultieLitelj  be  concealed  in  the  bottom  oi  a  deep  fisanre 


^J 


Fia.  133, 
«nd  183,~-Ing1tTatimg  glinma  of  the 

C.    Tbe  flottorl  tbttdiiig^  o«  the  u]i|ier  aur- 
f&diemt«a  the  poattion  of  ft  hnmorrhagtc 
'mflltr&tioQ* 


Fi®»  184.— G Horn II  of  the  pom.  VX 
vertebral  arteries ;  the  basihir  ii  en- 
tirely conwjiled  in  tb«  deep  groove 
between  the  projecting  prrowtb  oa 
each  «ide.  On  the  riifht  nn  eiteoaion 
downwajils  hii»  comprea#ed  the  right 
side  of  tbe  tnedullA;  C,  C,  criini 
cerebri  J  3,  S,  third,  and  6,  fifth 
nerve.  The  p»tiout  was  ft  boy,  otrod 
eij^ht^  who  p  fuented  during  ISfe 
paralysis  of  the  right  ifth,  sixtb* 
nud  seventh  nervei,  fttid  of  the  left 
mrm  and  leg. 


between  the  two  parts,  as  in  Fig.  134.  When  a  glioma  reaches  thd 
lorfiiee,  outgrowths,  sometimes  pedunculated,  often  form.  Sometimes 
•mail  separate  frrowtbs  are  met  with  on  the  surface,  as  in  Fig.  135. 
ts  rare  for  adhesions  to  the  dura  mater  to  occur.  Tbe  degree  and 
pidity  of  the  destruction  of  the  nerve- elements  by  the  in  filtration 
Taiies  mucb  in  different  eases.  Sometimes  nerve-fibres  persist,  and 
retain  their  conducting  power  even  m  a  part  which  is  almost  entirely 
mfiltrated  with  the  new  growtb.  As  alre^idy  stated,  there  is  no  sharp 
WuodHTj  to  tbe  tumonr,  and  it  is  only  in  the  white  substance  of  I  be 
brain  that  the  difference  in  tint  enables  its  limit  to  be  recognised  by 
tbe  naked  eye.  In  consequence  of  these  cbaracters,  curious  errors  in 
pathological  dia^osis  sometimes  occur.  Caaeaof  uniform  infiltration 
of  the  pons  with  a  myxoid  glioma  have  been  described  as  **  hypertropby 
of  the  poD8."^  In  cases  in  wbich  tbe  growth  has  broken  down,  or  has 
be«xi  the  seat  of  hemorrhage,  the  existence  of  tbe  tumour  may  readily 
be  overlooked,  and  sucsh  cases  have  been  described  as  simple  softening 

*  It  ift  certain  thftt  all  tbe  alleged  examples  of  hyp*  rtrophy  of  the  pout  ut  c«#ei 
of  iofiltrating  glionift  (ftee  Money, '  Med.-CltJr.  Trwis./  vol.  lxvi»  1383). 
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or  simple  iMBmorrbage.  Most  of  the  cases  in  which  optic  neurifw  b«i 
teen  d^acrihed  as  accompanjing  hBeraorrhage  or  loftenkig  have  b^n 
cases  of  glioma,     A  microscopical  eiami nation  of  the  margiji  of  the 
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Pig.  1H5.— Ttiinour»»  gliomatn  or  it  it  hemiaphtre,  a  lurge  out  infiltrating  th«  fnr«^ 
rlor  parietal  lobule,  two  i^tntiller  growthi,  one  pedum uIa ted,  on  and  just  behind 
the  Biiddle  of  the  aat-ending  purletal  convolution.  At  •  tuotber  growtli  lay 
beneatli  the  cortex.  Tbo  f-ympiams  were  right<Kided  conrtiUions^  brginninr 
with  pnin  in  tba  elbow  or  shoulder,  and  uffeeting  the  arm  chiefly,  a  few  liiniUd  10 
the  leg.  There  wiui  alao  genernl  right-eidod  weftkneii.  See  HughUngt  Jftcktoii, 
*  Mod.  Times  and  Gaz/  1875,  i  p.  661.  ^ 
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softened  part  will  always  prevent  error.     On  the  other  hand,  the  raie 
fibroid  ftirma  have  been  mistaken  for  sclerosis  of  th<?  brain. 

Glioraata  are  single  nine  tinaei^  out  of  ten  (sixty -three  oat  of 
leventj  cases) .  Rarely  several  co-exist  (multiple  glioma).  Th* 
order  of  frequency  with  which  tbey  occupy  the  several  parts  of  the 
brain  is  as  follows  ; — cerebral  hem i. "spheres  (in  one  half  of  the  cases), 
cerebellura  (In  one  quarter),  central  ganglia,  pons  medulla  oblongata^ 
crua  cerebri,  corpora  qnadrigeinina. 

Sarcomata  tiiay  occur  withiu  the  substance  of  the  brain,  or  ms 
spring  from  the  membranes,  pia  mater  or  dura  mater,  or  from  tl 
bone,  especially  at  the  base.  Wht-n  they  eomraence  in  the  bone  thd 
may  perforate  the  dura  niater,  but  in  this  case,  and  also  when  th^ 
commence  in  the  dura  mater,  they  do  not  usually  invade  the  pia  mat^ 
but  merely  compress  the  adjacent  part  of  the  brain,  sometimes  causinl 
a  depression  of  consiiJerabie  size.  Within  the  cerebral  substance  they 
do  «ot  infiltrate  like  gliouiata,  but  have  a  well-marked  limit,  beyond 
which  the  brain  tissue  is  usuuOy  softened,  bo  that  the  tumour  can  be 
easily  detached.  In  each  situation  they  may  be  hard  or  soft  in  consist- 
ence ;  the  softer  forms  are  often  very  vascular,  and  constitute  one  form 
of  **  fungus  hroinatodes.**  Such  tumours,  growing  from  the  dura  mater 
or  bone,  may  perfomte  the  skull  and  be  felt  as  swelHngs  on  the  surface* 
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ttfter  thu  nodes,  for  which  they  are  sometimes  mistaken.  OccaHion- 
llUy  tbeie  growths  hare  a  tpoogj  sectioii,  TboBe  which  grow  from  tbe 
dm  mater  orer  the  convexitj  often  attain  a  large  size ;  I  have  seen  one 
^ bad  ihe  dimeoBiona  of  a  tnrkej*B  egg*  Those  which  spring  from 
tto  Moabrmnea  at  the  base  are  usuallj  am  all,  firm,  and  more  or  less 
Tbe  iofter  forms  may  consist  chiefly  of  round  cellsj  but  the 
Tarieties  are  composed  of  spindle  cells,  var/iBg  in  sizt%  less 
^  than  thooe  of  glioma,  and  often  separated  bj  tracts  of  fibrous 


Fia.  136,— Tnmour,  iMginnlng'  between  tlie  right  optic  tlmlamui  and  flrat 
temporal  comrolutioD  and  eitending  tawardi  from  tbe  temporal  lobe,  lo 
M  t<^>  compre»4  the  optic  tract  (fi^.  71»  p.  145),  A,  horiKontal  tection 
thriQfrb  tbe  posterior  parU  of  both  bemitpheres;  T^  tunaotir*  with  imiill 
irreg:alar  csnties.  due  to  •oftening  of  Ha  tiuues ;  B,  traniverAe  eectioni 
llirougb  the  middle  of  the  thalnmut ;  C,  tbroni^b  tbe  poiterior  part  of 
tbe  thalAmut.  Tbe  patient  §n{Tered  from  beniianopia,  fits  lnegiTitiiiig 
with  an  auditory  aum  (aonud  of  belle  referred  to  tbe  oppoiite  (sar), 
optk  nearitis,  and  hemiplegia, 
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tissue.  OecasioTiallj  tbe  spindle- eel  Is  are  arranged  io  eon^^nltii 
neaU,*  Tbej  may  coo  tain  Ducleuted  cells,  such  tts  are  so  ahabdint 
in  tbe  so-called  *'  myeloid  "  tuiuourd.  In  the  substance  of  tine  Iraiji 
tbese  growths  are  usually  single,  but  occasioEally  luore  than  oim 
eiists;  wlien  they  gprtng  from  the  dura  mater  or  tbe  base  they  atj 
ofteu  multiple.  They  are  more  trequeot  outside  tbao  witbis  lb 
braio,  but  may  ot^cur  ict  any  pcmition,  and  are  sealed  in  tbe  oeiitrd 
ganglia  more  frequently  thiin  gliomtitn. 

Carcinoma  of  tbe  brain»  almost  always  soft,  may  bft  primaiy  or 
secondary.  It  may  spring  from  tbe  4ura  mater  or  grow  within  tKe 
brain  in  any  Bitu:ition»  bnt  especiully  in  the  cerebral  beuiispberes. 
It  is  relatively  luore  frequent  m  the  central  ganglia  than  other  fom* 
of  tumour.  It  partly  infiltrates  and  partly  displaces  the  brain  tiwue* 
Uiually  single,  carcinoma  is  eometimes  multiple,  and  uow  and  theu  a 
symmetrical  growth  occurs  in  eauh  hemispljore.  In  on**  case,  for 
inst4ince,& large  Becondary  tumour  was  situated  in  the  central  ganglis 


Fio    117, 
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FlQ.  137.— Cunceroui  growtli  in  tbe  cortex  of  tins  br&io. 

Fio  138. — Tumour  (cyato-n>yjtuiiiit)  of  corp.  quajdrigemiti*  with  m  cyst  in 
lapeTi-iF  vermiform  proecsB  of  the  cercbfclluoi*  Tbe  ttimnur  seemed  to  bftveiproif 
fronj  tbe  poitcrior  qnadrigeminDl  body.oDd  had  involved  tlie  medullary  vetuin 
imtii^ut  waa  a  lioy,  aped  «!ven,  who  »uffi  red  from  imaleiuilD*'**  of  tfait  and  divergeJtt 
■tiHbiBiniis.  Acnte  »>mptoini,  orcipiul  headache  and  voiniHng-,  with  %  tendency  to 
fall  forivnrds  or  Itack^  arils,  and  f^ptic  neur'itii  stipciveucd  afUr  %  fall.  (KohU* 
'  Virchow'ft  Arcbiv,'  Jivii,  p.  4i!u,  and  pi,  xlf.) 


Tli*     I 


on  each  side.  Cerebral  cancer  is  usually  vascular,  and  forms  si 
limited  tumours,  contdiuing  large  cells  which  sometimes  have  sef 
nuclei.  When  seated  in  the  dura  luater  tbe  tumours  ore  usually 
small  and  vascular,  and  may  perforate  the  bone,  or  grow  into  the 
brain,  and,  bku  the  similar  foim  of  sarcoma,  are  often  termed 
**  fungus  hDBmatodes." 

The  rarer  forms  of  tumour  may  be  briefly  described.  The  6o*c&Ued 
myxoimila  are  mtTely  mucoid  forms  of  glioma.  Melanotic  tumours 
Lave  been  met  with,  always  associated  with  similar  growths  elsewhere. 

•  See  •  Medico-Chirurgical  Tiani.,*  i^ob  lix,  1876.  p.  217. 
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Fihrotd  tumours  are  very  rare,  anJ  have  been  raet  with  cbiefly  in  the 
cerebellam  or  cerebellar  peduacle.  small  in  size,  usually  single,  but  in 
one  cBAe  multiple.  Bony  tumours  are  usually  partly  libroid^  "  ofiteo* 
fibfomatik^'  They  hare  been  met  with  chiefly  in  the  cerebral  bemi* 
•pheres,^-ODCe  in  the  cerebellum,  once  in  tbe  central  ganglia,  and 
onoe  were  multiple.  (It  must  be  remembered  tbat  calcification  may 
occnr  in  any  degenerating  tumour,  tubercle^  glioma,  or  aarcoma.) 
Psammomaia  are  email  tumours  which  may  consist  of  fibrous  tissue 
mingled  with  particles  of  "brain  sand/*  such  as  oeeurs  in  the  pineal 
gland  or  choroid  plexua — calcareims  particles,  which  are  sometimes 
aggregated  into  larger  irregular  masses.  These  growths  usuaUy 
spring  from  the  dura  mater  at  the  base  of  the  brain,  or  from  the 
choroid  plexus,  and  form  smiiU  hemispherical  tumours,  reddish  grey» 
smooth »  and  hard.  Choleiteaiomata  are  small  hard  tnjdiett,  which  are 
usually  found  in  recesses  in  the  base  of  the  skull,  and  are  composed 
of  epidermoid  cells  arranged  in  concentric  layers.  They  are  perfectly 
ionocent  in  this  situation,  but  they  have  also  been  met  with  of  con- 
siderable size,  as  large  as  a  hen's  egg  or  even  as  a  fist,  growing  into 
the  cerebral  substance,  and  even  arising  within  the  hemisphere,  in  the 
central  ganglia,  or  the  pons.  They  are  said  to  contain  cbolesterine 
snd  steanne;  hence  their  name.  Among  the  rarest  of  intra-cranial 
tumours  are  neuromcUa,  small  growths  containing  nerve-elements. 
Lipomaia  ha?e  been  observed  on  the  surface  of  the  corpus  callosuni 
and  corpora  quadrigemina,  in  the  veutrieies  and  on  the  dura  mater  ;* 
and  vtueuiar  or  erectile  tumours  have  been  met  with,  once  or  twice,  in 
the  substance  of  the  cerebral  hemispheres.  Foetal  tumours,  teratoma, 
are  araong  the  most  rare^t 

Cysts  in  the  brain  are  generally  the  relics  of  an  acute  destroying 
lesion,  hsemorrhage  or  softening;  the  effused  blood  or  degenerated 
nerre-elemenU  having,  in  the  course  of  time,  become  ulworbed.  Such 
cavities  have  usually  an  irregular  shape,  and  no  well-defined  wall. 
Simple  serous  cyst^,  of  more  regular  form  and  with  iifil>rou8  wall,  are 
sometimes  met  with  in  the  membranes,  the  cerebral  hemispheres,  or 
the  cerebellum  ;  their  origin  is  uncertain.  Small  cysts  are  often 
found  in  the  choroid  plexuses,  and  now  and  then  these  attain  a 
considerable  si^e.  More  frequently  cystic  cavities  are  devt-loped  in 
connection  with  morbid  growths,  especiiilly  glioma  and  sarcoma. 
Such  a  growth  may  contain  one  or  more  cavities  within  it.  or  a  cyst 
may  be  attached  to  one  side  of  a  growth^  or  may  occupy  almost 
the  whole  area  of  the  tumour,  its  walls  only  consisting  of  the  new 

*  And  (mi  f tit  enclosed  in  a  fibroaa  w&U)  between  the  two  Uyen  of  the  matertor 
p«rt  of  the  fuk  (Rollettoo/  TrtinB.  Path.  Soc./  1892). 

f  In  a  c&se  recorded  by  Hugo  Beck  (*  ZeiUchrirt  t^t  lleilkunde,*  1884)  a  walmit- 
lised  toiaoiir  oecapied  the  po»ttion  of  the  pituitary  body,  and  coatatned  bouy  and 
oartikgiaoai  tiMoee  and  teeth.  The  patient  was  a  woman  aged  ieventy^foor,  and 
tbe  taraonr  bad  consed  no  symptoms.  Darmoid  cysts  contwning  hair  hare  also  been 
fbimd  in  tti«  latend  ▼entricie. 
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gTOwtB.  We  hare  seen  that  a  glioma  often  bi^aks  down  in 
as  to  fonn  a  cavity,  containiug  debris  of  iU  elemeats ;  in  proccM 
time  the  dcKrt»  maj  be  removed,  and  it  ia  prabable  that  the  mi 
tbua  formed  may  enlarge  by  the  flow  of  liquid  into  it*  Such  cjilic 
tmnours  are  met  with  especially  in  the  cerebellum,  occasionally  in  iht 
white  substance  of  the  hemispheree,  very  rarely  In  other  parU  of  Ik 
brain.     Dermoid  cysts  have  been  already  mentioned. 

Para8itic  cytts  may  be  either  hydatid  or  cysticercoua,  the  foraer 
lasnaEy  single;  the  latter,  which  are  less  common,  are  often  multiplii 
Hydatid  tumours  have  been  found  outside  the  dura  mater,  but  Urn 
usual  position  is  the  cerebral  hemisphere,  either  in  the  white  subetaMi 
or  within  the  ventricles.  Cysticerci  are  most  common  in  the  mm- 
branes  or  the  cortex,  but  have  been  found  in  the  central  ganglia,  th« 
cms,  pons,  cerebellum,  medulla  oblongata,  or  at  the  base.  OceasioniUj 
as  many  as  fifty  or  a  hundred  cyiticerci  haTe  been  found  in  Timi 
parts  of  the  brain. 

The  pineal  gland  miij  be  invaded  by  tumours  springing  tromtk 
corpora  quadrigemina,  and  has  occasionaUv  been  found  the  •eato' 
independent  growths^  usually  firm  and  Lard,  attaining  the  size  of  i 
nut  or  a  pigeon's  egg.  In  ooe  case  the  l>ody  was  the  seat  of  a  cyst^ii 
enlargement  which  occupit^d  the  whole  of  the  third  ventricle. 

Tumours  of  the  hose  of  the  brain  deserve  special  mentioa.  Th« 
usually  spring  from  the  dura  mater,  sometimeB  from  the  bone.  Sf 
coma  and  carcinoma  are  most  frequent  j  lesa  common  are  psaujmon 
cholesteatoma,  Bjrphilitic  gumma,  encbondroma,  fibroid  gi'owth,  a: 
hydatid  cyst.  The  petrous  part  of  the  temp>onil  lone,  or  the  dn 
mater  over  it,  is  the  part  from  which  growths  most  frequently  sprin 
the  neighliourhood  of  the  sella  turcica  is  another  common  seat,  m 
sometimeB  they  originate  in  the  posterior  fossa,  adjacent  to  the  foraa 
magnum.  They  may  spring  from  the  bone  in  this  part  (Fig,  VS\ 
They  often  attain  a  considerable  size,  even  I  hat  of  a  hen's  egg,  a 
compress  the  superjactnt  brain.  From  their  position,  the  cran 
nerves  are  frequently  damaged  by  basal  tumours,  which  in  1 
anterior  fossa  often  com  press  or  invade  the  optic  chia^ima  and  ner 
to  the  eyeball,  and,  in  the  posterior  fossa,  the  pons  (Fig,  140),  medul 
and  the  nerves  which  arise  from  them.  The  fifth  nerve  and  Gasseri 
ganglion  are  affected  with  especinl  frequency  by  the  growths  whj 
originate  from  the  petrous  part  of  the  temj>oral  bone. 

Intra-cranial  growths  entail  cc-rtain  ]->athological  effects,  to  wh 
their  symptoms  are  due.  (1)  By  the  process  of  growth  tl 
destroy  directly  the  adjacent  nerve-elementa.  This  destruction 
partly  the  result  of  pressTire,  j^artly  the  effect  of  the  growth  of  i 
morbid  lis  sue 'elements.  In  the  infiltrating  tumours,  these  tiss 
elements  grow  between  and  enclose,  and  gradually  destroy,  the  ner 
elements.  In  the  non-infiltrating  grnwths  the  nerve-elements  pei 
before  the  compresfiing  tumour,  and  the  zone  of  softening  around  th 


^_iho.  tlO« — Orowtli  from  the  oocipiUl  b«ne  encroncWnir  on  tUc  fnmmen  mifimm 
■itig  the  meclttUiL    (Dmwu  li^  the  kte  Mr.  C.  B.  Jeckc) 


Via.  140. — Tumooff  oouUming  cjiU,  oompretiini  the  right  il^e  of 
the  ponji  Varolii. 
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growtbs  18  due  to  this  destructioD,  In  Ixith  cas^s,  liowefer,  tbe  iloir<  r 
the  proeeas  of  growth  the  less  exteuBiye  and  less  cotoplete  ti  tiii« 
damage.  Nerve -fibres  mnj  persist  witliin  a  slowly  growiiig  g1 10111%  or 
may  long  resist  the  pressure  of  a  slowly  growing  tubercle  or  san^iBt. 
(2)  iDtra- cranial  lumours  also  exert  tlistaut  pre8>*ure.  A  gTV«1k 
is  a  new  mass  within  tbe  skull,  wliicb  occupies  more  space  thaotbe 
tisiue  which  it  bas  destroyed,  and  so  ex^rta  pressure  on  all  parta  i& 
that  regioD  of  the  skull  The  nearer  tbe  i»art8  are  to  tbe  growUi  th 
greater  is  tbe  efifect  of  pressure  upon  them.     The  more  tbe  pressure  ji 


Pl#.  14L^Large  InHltrAtrng  tumour  of  the  right  froota!  lobe  cauMiif 
d]:ipUctitQ«nt  of  the  falx,  and  compressioQ  of  the  oppotite  faemUphera. 
(From  II  photoi?r»ph,) 


limited  in  range  by  resisting  struct^ires  the  greater  is  its  immediate 
effect  The  falx  offers  some  resistauce  to  the  eiteivsion  of  pressure 
from  one  cerebral  hemisjjhere  to  the  other,  but  is  often  displaced  hy 
it  More  effective  m  the  resistance  of  the  tentorium,  and  tumoun  in 
the  small  space  beneath  it  may  compivss  all  tbe  structures  tbereiu 
contained.  Thus  the  pons  is  often  conisiderably  damaged  by  tu moots 
of  the  cerebellum. 

One  pressure  effect  is  of  especial  importance,  that  by  mhiA  internal 
hydrocephalus  is  produced.  The  cerebro-spmal  fluid  is  chiefly  secreted 
by  the  eboroid  plexuses  of  the  lateral  ventricle,  and  passes  tbenod  by 
the  third  ventricle,  aqueduct  of  Sylvius,  and  fourth  Tentricle.  Thia 
passapfe  may  be  closed  by  tumours  of  the  pons,  corpora  quadrigenuoA, 
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third  ventricle,  or  of  tlie  in  id  die  lol>e  of  the  cerehelhiTn,  and  the 

forammii  of  exit  may  be  closed  by  secondary  meningitis.     The  fluid  is 

Btill  secreted,  but,  unaKle  to  escape,  diet  end  a  the  ventricles  above  the 

obstruction.    Moreover,  the  veins  of  G-alen,  which  return  the  blood 

from  the  cboroid  plexuses  to  the  straight  sinua  in  the  tentorium,  are 

often  compressed  by  tumours  of  tbe  middle  lolje  of  the  cerebellum  or 

corpora  quadrigemina.     It  in  not  probable  that  the  compression  of 

theme  yeins  will  alone  cause  internal  hydrocei-halus,  but  it  certainly 

mereuea  the  distension  of  the  ve utricles  when  the   exit  is  closed. 

The  convolutions  are  flattened,  the  bones  become  thln^  and  even  the 

tatures  of  the  skull  may  be  separated  by  the  powerful  distending  force* 

(3)  Tbe  growth  of  a  tumour  causes  irritatiou,  due  in  part  to  tbe 

preestire,  in  part  to  the  vascular  disturbance  which  attends  it,  in  part, 

perhaps,  to  the  influents  of  the  process  of  new  cell  formation.     The 

acute  destruction  of  the  nerve-elements  is  an  irritative  process,  some- 

times  even  inflammatory  in  nature.     To  this  irritation  the  circumjacent 

Boftetiiiig  is  chiefly  due,  and  by  it  some  of  the  uiost  characteristic 

symptoms  are  produced.     But  the  irritation  is  not  confined  to  the 

bnuD-substance.     The  meninges,  especially  the  pia  mater,  are  more 

prone  to  inflammation  than  any  other  intra-cniuial  structure.     Hence, 

if  the  growth  reaches  the  surface  of  the  brain^  there  is  usually  distinct 

evidence  of  meningitis  over  it.     The  f»ia  mater,  if  not  invaded,  is 

vascuhir,  opaque,  and  thickened^  and  adhcKions  form  bt^tween  it  and 

the  dura  mater.     Traces  of  inflammation,  recent  or  old,  sometimes 

extend  for  a  considerable  distance  from  the  tumour,  often  more  in 

one  direction  than  in  another.     Now  and  then  there  is  evidence  of 

in».^ningitis  at  a  distance,  without  any  traceable  conni^ctirm  with  the 

growth,  so  that  it  must  apparently  be  ascribed   to  distant  pre^ssure 

Thus  in  a  case  of  tumour  of  the  corpora  qnadrigemina,  which  ha«i 

caused   internal   hydrocephalus,  there   were   signs   of  inflammation 

(      beneath  each  orbital  lobule,  and  nowhere  else.     In  the  diathetic  forms 

j       of  tumour,  syphilitic  and  tul>ercular,  meningitisi  is  especially  frequent 

and  important,  because  it  also  results  from  the  constitutional  con> 

'       dition.     In  tubercular  tumours  the  meningitis  is  usually  general  and 

acute,  in  syphilitic  growths  it  is  local  and  chronic.     The  tubeicuhn- 

i       meningitis  is  frequently  tbe  immediate  cause  of  death   in  cases  of 

I       tubercular  tumour,  especially  in  children.     In  syphilitic  tumours,  the 

I       adjacent  pia  nuiter  and  arachnoid  are  often  extensively  thickened  by 

^■a mixed  process  of  inflammation  and  giowth,  matting  together  the 

^Bliructures,   and  damaging   nerve -roots   at   some  distance  from   the 

growth. 

An  occasional  effect  produced  by  tumours  of  the  brain  is  to  cause  a 

remarkable  thinning  of  the  cranial  bones. •     It  is  sometimes  local, 

I       corresponding  to  the  position  uf  the  growth ;  more  often  it  involves 

I  •  See,  on  thii  lubject,  a  v»lii«bl«  paper  bj  Hal©  White  In  tJie  *  Guj*»  Hoep.  Hep./ 

foL  liiiit  ISaB. 
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tbe  roof  and  sides  of  tbe  skull,  less  commonly  the  hones  of  IbeUn 
also,  Ib  extreme  cases  ihe  bone  maj  be  reduced  to  tbe  tliinoeti  iif 
cardboard.  Actual  perforation  bas  been  observed  onlj  oyer  the  tyo. 
|)aniim  (Hale  Wbite).  The  inner  surface  of  tbe  bone  is  roo^b,  m 
conseq^ueiice  of  tbe  unequal  erosion.  The  outer  surface  of  the  dm 
mater  maj  present  corresponding  inequalities,  and  tbe  membr&n^ii 
often  tbickened.  The  atrophy  occurs  when  the  tumour  is  wirbioUi^ 
substance  of  the  bniin  as  well  as  when  it  is  at  the  surface,  but  tlie 
condition  is  only  found  when  the  tumour  is  large  or  there  is  int^raij 
bydrocephalua,  It  seems  to  be  the  result  of  the  increase  of  iotn* 
cranial  pressure,  which  slowly  causes  aB  atrophy  of  bone  aimiUrto 
that  produced  by  aneurisu], 

Stmptom8.— *The  nerve  disturbances  produced  by  intja-cmuil 
tumours  are  commonlj  grouped  into  two  clfksses,  general  or  diffui€tViii 
local  (see  p,  74).  The  former  are  those  symptoms  which  are  produced 
by  growths  in  yarious  situations,  and  are  of  Taiious  kinds.  Such  ire 
headache^  vomiting,  giddiness,  general  convulsions,  optic  neuritis,  Jk 
The  local  symptoms  (foi-al  symptoms;  German,  Herdgymptomen)  in 
those  which  depend  on,  and  aiOtord  some  Indication  of,  tbe  position  of 
the  tumour;  they  comprehend  tbe  local  palsy  and  spasm,  the  affec* 
tions  of  seusibitity  and  of  cranial  nerves,  which  are  tbe  effects*  mure 
or  less  direct,  of  the  existence  of  the  tumour  iu  a  certain  situatioiit  It 
is  impoilant  to  remember  that  the  divisioa  is  not  absolute.  Some  of 
the  geneml  symptoms  may  I jo  produced  to  a  greater  extent  by  disesie 
in  one  situtition  than  in  aiiotber»  aud  so  may  have  a  focal  signifieauoi 
(see  p.  74). 

In  most  cases  the  general  symptoms  precede  the  local,  and  the  onset 
of  both  is  usually  slow  and  graduai     Sometimes  they  are  trifling 
compared  with  tbe  size  of  the  growth »  aud  in  rare  cases  they  may  be 
absent,  or»  at  any  rate,  so  slight  as  to  have  attracted  no  attentioa, 
and  a  tumour  is  found  post  mortem,  the  existence  of  which  was  not 
suspected   during   life.     This   is   especially   the  case   with   tumoar^  i 
springing  from  the  membranes  and  merely  compressing  the  bnun,  i^ 
may  be  to  a  considerable  degree,  but  with  slowness.     Thus  a  globular  1 
fibroma,  attached  to  the  dura  mater,  although  it  was  over  the  upper 
part  of  the  central  convoiutions,  two  inches  In  diameter,  and  had 
caused  a  deep  depression  in  the  brain,  produced  no  symptoms  duiing 
life,* 

Of  the  general  symptoms,  hetuhithe  is  the  most  constant,  absent  onlv 
in  very  rare  cases.  It  is  usually  constant,  with  paroxysmal  exacer- 
bations ;  less  frequently  it  iuturniits.  In  character  the  pa.in  variet 
much  ;  it  may  be  dull  or  acute ;  sometimes  it  is  described  as  rending, 
tearing,  stabbing,  boring.  Its  seventy  is  usually  such  that  sleep  is 
more  or  less  disturbed  by  it,  and  in  the  acute  paroxisms  tbe  mind 


•  Willett,  *  Trans.  Pitb.  Soc./  Ibd2. 
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mar  be  nnbinged  hj  ihe  mtense  agony.  It  ia  usually  increaBed  by 
whatever  uausos  passive  congestion  of  the  brain,  as  a  cough,  or  mus- 
cular eltort.  It  may  be  general,  felt  equally  iu  aJl  parts  of  the 
craDmm,  or  cbtefly  in  the  front  or  in  the  back  of  the  head,  or 
on  one  side,  or  it  may  even  be  referred  to  a  limited  area.  The 
locality  of  the  pain  dc^es  not  always  correspond  to  the  locality  of  the 
diseftsa.  It  may  be  referred  to  the  forehead,  when  the  disease  is  in 
the  cerebellum,  or  to  one  aide  when  the  disease  is  on  the  other.  But 
when  the  tumour  is  at  the  surface  of  the  brain,  the  pain  usaally  corre- 
gp<>Qds  to  the  disease  in  situation.  When  the  growth  is  in  the  white 
substance,  the  pain  is  often  frontal,  whether  the  disease  is  in  the 
frontal  or  parietal  lobe.  When  the  disease  is  beneath  the  tentorium 
the  pain  is  usually  occipital,  and  often  seems  to  pass  down  the  neck. 
Unilateral  occipital  pain  usually  corresponds  in  side  to  the  disease. 
If  the  tumour  is  super^eial«  gentle  tapping  causes  pain  over  the 
seat  of  the  disease,  and  not  elsewhere.  Neuralgic  pain  in  the  region 
of  the  £rth  nerve  indicates  irritation  of  the  nerre,  and  in  not  a 
*•  general  *'  sjmptom  ;  but  this  pain,  when  in  the  first  division  of  the 
fifth,  often  blends  with  headache  on  the  same  side*  The  locaJ  pain 
produced  by  superficial  tumours  is  don  lit  less  due  to  irritation  of  the 
meninges.  The  more  general  headache  has  heen  referred  to  the  iu- 
flueoce  of  the  increased  intra-crantal  pressure  on  the  sensitive  mem- 
branes, and  the  relief  afforded  in  some  cases  by  trephining,  with  or 
without  puncture  of  the  lateral  ventricle,  gives  support  to  the  opinion, 
but  it  does  not  ei plain  the  headat  he  in  all  cases,  since  this  may  be 
severe  when  a  small  growth  causes  no  incn  ase  of  mtnt-cranial  pressure, 
and  the  latter  may  be  great  without  headache* 

Optic  neuritis  occurs  in  a  larj^e  proportion  (probably  about  foui 
fifths)  of  the  cases  of  intra- cranial  tumour,  whatever  W  the  seat  oi 
nature  of  the  growth,  whether  it  oommences  in  the  brain  or  membranes. 
Kerertheless  it  is  certainly  less  frequent  when  the  growth  is  in  the 
membnines  over  the  convexity,  rind  merely  compresses  the  Urain,  than 
when  the  cerebral  tissue  is  actually  invaded.  The  size  of  the  tuiutrur, 
per  #e,  seems  to  have  little  influence,  and  the  optic  neuritis  is  certainly 
QOt  produced  simply  by  the  mechanism  of  increased  in tra-cranial  pres- 
sure. It  has  been  caused  bv  a  tubercle  of  the  pons  no  larger  than  a 
cherry,  d.nd  was  absent  in  a  case  which  I  watched  throughout,  in 
which  a  larcoma,  the  size  of  the  closed  fist,  growing  from  the  dura 
mater,  had  compressed  but  not  invaded  the  middle  of  one  hemisphere^ 
and  must  bare  raised  the  intra-cranial  pressure  as  much  as  it  is  ever 
nused  by  the  direct  agency  of  an  intra-cranial  growth*  It  is  probable 
that  the  neuritis  is  due  to  more  than  one  mechanism,  which  vaiy  in 
relative  degree  in  different  oises*  One  of  these  is  the  extension  of  a 
procesii  of  tissue  irritation  to  the  optic  tract  and  nerves  which,  reaching 
the  papilla,  lights  up  a  more  considerable  infianrmatiou.  Another  ii 
the  distension  of  the  sheath  of  the  optic  nerve  and  lymphatic  space e 
of  the  papilla,  by  subarachnoid  fluid,  containing,  it  may  be,  iiTitating 
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pTodufts;  possibly  this  tletermines  the  intensity  of  the  inflammatii 
A  third  is  tbe  ineningitia  which,  as  we  have  seen,  often  occurs  in 
of  intra- cranial  tumour,  and  raay  extend  directly  to  the  optic  nerrei. 
The  neuritiB  is  usually  a  transient  event  in  the  course  of  the  tumom^ 
which  may  exist  for  a  considerable  time,  even  for  years,  without 
affection  of  the  optic  discs,  and  then  neuritis  may  be  rapidly  develoi 
run  its  course,  and  pass  into  atroj^hy,  and  the  symptoms  of  the  tumoi 
go  oo  as  before.   Often ,  ho wever»  the  occurrence  of  the  neuritis  coincidfs 
with  an  obvious  increase  in  the  other  symjitoms  of  the  growth,  and 
probably  always  indicates  progress  of  the  disease.     In  the  majontT 
of  cases  both  eyes  are  affected,  one  sometimes  more  than  the  oihi 
Barely  the  neuritis  is  unilateral,  and  this  although  tbe  disease  tut] 
be  one  which  usually  causes  bilateral  neuritis  ;  it  may  be  on  the  sidd 
of  the  tuDiour  or  opposite  to  it. 

The  course  of  neuritis  varies  considerably  in  dilterent  cases.  It  maj 
develop  rapidly,  with  eitravasations  and  great  distension  of  Teiiij^| 
and  subside  in  a  few  weeks  to  **  consecutive  atrophy."  On  the  othil^ 
hand,  it  may  develop  slowly»  without  distension  of  the  veins,  and  he 
stationary  for  months,  or  even  for  a  year,  before  it  subsides.  Tha 
course  of  the  neuritis  is  some  indication  of  the  course  of  the  tumour. 
Although  a  rapid  nenritis  is  sometimes  develo]>ed  in  the  course  of  s 
slowly  growing  tumour,  a  chronic  neuritis  never  results  from  arapidh 
growing  tumour.  If  the  neuritis  is  acute  and  the  tumour  is  not  intlu- 
enced  by  treatment^  the  neuritis  usually  goes  on  to  atrophy*  It  oft+*n 
docs  so  also  in  the  chronic  form,  but  now  and  then  a  slight  neuritis, 
slowly  developed,  may  subside,  although  the  tumour  continues  to 
increase.  Snt  if  the  morbid  process  witiiin  tbe  skull  can  be  influenced 
by  treatment,  the  neuritis  may  subside  and  leave  little  trace  of  its 
pretience,  and  tbe  recovery  of  normal  vision  may  be  perfect.  The 
diminution  in  the  intra- ocular  affection  may  be  the  first  indication 
the  improvement  that  is  taking  place  within  the  skulL  For  ot 
particulars  regarding  the  mechanism,  symptoms,  and  consequen 
of  neuritis,  the  reader  is  referred  to  the  8f>ecial  account  of  **  Op' 
Keuritis,"  but  it  may  be  again  pointed  out  that  sight  may  be  unim* 
paired  as  long  as  tbe  inflammation  is  moderate  in  degree,  and  often 
fails  much  more  while  this  is  subsiding  than  during  the  active 
stage.  The  stage  of  atrophy  is  never  reached  until  after  many  mom 
and  this  fact  often  affords  very  important  indications.  A  tumour*  U 
instance,  may  have  caused  m-^rked  symptoms  for  only  a  short  time,  but 
the  condition  of  the  optic  disc  may  prove  that  the  growth  must  have 
existed  for  many  months  before  the  other  sjrmptoras  were  manifest 

Mental  Distui-hance — ^Stupor  and  coma  are  common  as  terminal 
phenomenii  in  most  forms  of  intra-crauial  tumour,  immediateljpie- 
ceding  death.  Apart  from  this  final  state,  during  the  course  of  tbe 
disease,  psychical  symptoms  are  not  unfrequent.  The  most  common 
form  is  simple  mental  failure,  loss  of  memory,  depression,  sometimes 
with  emotional  mobility,  now  and  then  varied  by  excitement.     This 
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:>ii  mar  accompany  tumours  id  anj  situation.     It  is  sometimos, 
in  tumours  of  the  meseneephaloo,  produced  througli  the  agency  of 
Jatemtii  hydrocephalus  compressiug  the  cortex.     Occasionally  there  it 
■ora  pronounced  mental  disturbance,  hallucination  a  and  delusions,  or 
ftctaal  dementia,  in  some  cases  simulating  simple  insanity.   The  tumour 
\b  then  generally  in  the  anterior  portion  of  the  frontal  lobe,  or  in 
the  temporo-aphenoidal  lobe,     A  man  with  a  large  tumour  beginning 
in  tlie  temporal  lobe  had  vivid  hallucinations  that  his  wife*,  wbo  had 
died  two  years  before,  was  com oiitti tig  adultery  in  the  ward  before  his 
«yea.     In  another  case  of  glioma  of  the  frontal  lobe  the  only  symptoms 
irere  headache,  optic  neuritis,  attticks  of  petit  mal,  and  mental  dis- 
turbance with  childish  acts.     The  patient  would  strip  the  bedclothes 
rather  patients  who  were  in  bed,  turn  pictures  to  the  wall,  <fec.     It 
important  to  remark,  moreover,  that  cerebral  tumour,  like  every 
other  fonii  of  brain  disease,  may  evoke^  in  predisi»osed  persons,  the 
manifestations  of  hysteria.     This  is  an  important  and  common  event* 
to  which  attention  has  been  of  late  frequently  directed.     Many  errors 
^  diagnosis  have  occurred  in  euuh  cases ;  the   unmigtakable   sym- 
MDins  of  hysteria  have  had  their  frequent  consequences  in  causing 
Be  physician  to  overlook  the  symptoms  of  organic  disease. 
H  V*miiting  is  a  common  effect  of  tumour  in  all  parts  of  the  brain, 
Kpecially  in  the  medulla oblong;ita,  the  middle  lolje  of  the  eerebf^llum, 
and  the  corpora  quadrtgemiiia;  it  is  rathtir  less  frequently  e^iused  by 
tumours  of  the  cerehellar  hetnispherea,  the  pons,  the  base,  or  the  central 
Ipwglia.    It  is  still  less  common  (occurring  in  about  a  qmirter  of  the 
eaaes)  when  the  growth  is  in  the  cerebral  hemiiipheres. 

OiddinesSf  constant  or  paroxysmal,  atte tid a  tumoura  in  various  situa- 
tions.    It  is  sometimes  produced  through  the  ageocy  of  the  paralysis 
ji  an   ocular   muscle,  or  derangement   of  the   auditory  nerve  (see 
Hkapter  on  **Tertigo  "),    Without  any  distinct  peripheral  mechanism, 
w  is  most  severe  and  frequent  iu  cases  of  disease  of  the  pons,  corpora 
QUadrigemina,  ceretiellum,  and  middle  corebullar  pednncle.     In  the 
Kiter  CMe  itis  sometimes  very  intense,  and  is  frequently  associated  with 
Kic-ndency  to  a  correspondios,^  motion  of  the  head  or  body.     It  is  less 
fcrquent  in  tumours  of  the  cerebral  hemispheres  than  in  those  of  the 
CpBlP^l  ganglia,  but  unsteadiness,  like  that  of  cerebellar  disease,  has 
I  observed  in  tumours  of  the  pre-frontal  lobes.* 
Aff^dums  of  Speech. — A  peculiar  slowness  of  speech  is  sometimes 
with  in  association  with  tumours  in  almost  every  position,  but 
ith  especial  frequency  in  tumours  of  the  cerebrum,     A  tendency  to 
ite  the  syllables  is  conspicuous  iu  some  cases  of  tumour  of  the 
ana.     With  mental  dulness  from  tumours  in  any  situation,  it  is  not 
juent  for  words  to  be  clipped,  or  syllables  run  together  in  **  con- 
ent  articulation/*     Marked  difficulty  of  articulation  occurs  chiefly 
irhen  the  growth  ts  situated  in  the  pons  or  medulla,  or  in  the  posterior 
foita  of  the  base*     It  is  also  produced,  now  and  then,  by  tumours  of 
BrxmMt  *  Ntfur*  Cent./  ISlil.      The  cerebeUutn  is  coanoct^  with  t\i«&e. 
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the  cerebellum  wlieo  tbese  com  press  tbe  pons  or  medalla.    ApWic 
diflScultiea  of  speech  are  ehieflj^  due  to  tumours  of  the  left  cerelal 
hemisphere,   cortex   or   white  substance ;   as  a  permanent  Bjmplcm 
i)iilj  wheo  the  growth  directly  damages  the  speech-centres  already  de> 
acribed  (p.  109),  when  the  impairment  may  be  of  the  motor  or  the 
sensory  type,  but  it  is  often  much   slighter  than  would  be  erpecU'd 
from  the  size  of  the   growth,  and  is  sometimes   paroxysmal.*     It 
occurs  also  as  a  variahlo  and  intermitting  symptom  in   diae&se  of 
neighbouring   parts,  even  of  the  upper  part  of   the  central  region^ 
chiefly  in  association  with  convulsions,  and  probably  aa  an  effect  of 
irritatiTe  inhibition. f     It  may  thus  be  caused  indirectly  by  growth^H 
etill  lower  io  various  parts  of  the  central  ganglin.  and  even  in  tlj^l 
pons ;  the  defect  of  speech  mentioned  on  p.  SI  8  was  caused  by  a  tarn  our. 
Motor   Diiturhance, — FaraljfBiM    occurs— (I)    Under  tbe   form    of 
ordinary  hemiplegia,  almost  always  gradual  in  onset,  affecting  tha 
lower  part  of  the  f  ace,  the  arm,  and  the  leg,  from  tumours  situated  h 
or  pressing  on,  the  upper  part  of  the  pons,  eras,  internal  cap«ulei^ 
the  cortex.     Its   degree   and   extent   vary  much,  according  to   tbo 
slowness  or  rapidity  with  which  the  pressure  is  exerted. 

(2)  Partial  hemiplegia,  paralysis  of  the  arm,  or  arm  and  face,  less 
commonly  of  the  leg,  is  usually  the  result  of  growths  in  or  beneath 
or  adjacent  to  the  niotc^r  part  of  the  cortex,  and  is  often  assodal 
with  convulsions  beginning  locally  on  the  paralysed  side»     Both 
local  palsy  and  tbe  local  convulsion  usually  commence  io  the  extrem 
of  the  affected  limb,  and  have  the  same  significance.     The  posit i< 
of   the  growths  causing   such   bun i ted  symptoms  has  been   already 
di  scribed  in  the  chapter  on  "  Localisation," 

When  the  tumour  is  seated  below  the  hemispheres,  in  the  cms, 
ffoos,  or  medulla,  the  hemiplegia  is  often  accompanied  by  paralysis  of 
one  or  more  cranial  nerves  on  the  side  corresponding  to  tbe  tumoui^^ 
and  opposite  to  the  affected  limbs,  as  described  at  p.  317.  |^| 

Basal  tumours  only  cause  hemiplegia  when  they  are  seated,  o^^ 
extend, 80  far  back  as  to  compress  the  cms,  the  pons,  or  medulla;  and 
the  character  of  the  hemiplegia  is  similar  to  that  produced  by  tumours 
in  the.^e  parts,  but  tbe  nerve- palsy  is  usually  more  extensive,  and 
occurs  earlier,  than  in  the  case  of  growths  within  the  brain -substance, 

(3)  The  paralysis  produced  by  intra-crauial  tumours  is  someti 
not  unilateral,  but  bibiteral.    This  may  result  (a)  m  rare  instances 
symmetrical  tumours  on  both  aides  of  the  brain^  generally  in 
central  ganglia  or  white  substance;  one  tumour  maybe  larger 
tbe  other^  and  may  cause  the  chief    symptoms;   (&)  from  a  single 
tumour  in  such  a  position  that  it  compresses  the  motor  tracts  of  bod^H 

*  E.g.  ft  cyAt  In  the  left  tetnpora  spbeuoidnl  lobe  (mated  frLH|uetife  long  ftit«dl^H 
of  uncotiBciouaneiJ,  followed   bj  biabiiity   to  '•find  the  deaired  word,"    (Frftnk«, 
*Uiit.  M©d.  Jotirn  ,M88a,) 

t  It  wss  probably  by  this  mecbaniam  th&t  ft  soUtarj  tubercU  in  tbe  right  lower 
motor  rcg^ou  af  a  ri^ht-huudcHl  putiiiivt  caused  apUiisift.    (Oppcnhetm^ '  Near.  Ceal 
ISOO.) 
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Tliis  can  only  tappen  wben  the  tumour  is  lituated  in  or  near 
the  m^MSkcephaXon,  where  the  two  motor  inLcts  are  still  contiguoas^ 
aad  It  im  generallj  due  to  a  tumour  io  or  compreaaifig  the  pong  or 
ite  medulla  oblongata^  In  the  latter  situation  the  weakness  may  he 
diieflj  in  the  legs,  causing  pamplei^ia,  usually  greater  in  one  leg  than 
m  the  other,  but  rarely  limited  to  them,  aud  distinguished  by  the 
■Ibelioii  of  cranial  nerres.  When  the  damage  to  the  motor  tracts 
is  bj  pressure  from  a  distance  (as  in  the  case  of  tumours  of  the 
Mivbellum  or  corpora  quadrigemiDa)  the  bihiteral  weakness  is  ofteu 
flil^iin  degree,  but  an  inereased  knee  jerk  iitid  a  foot-eloiius  are  seU 
Aom  absent.  (The  exceptional  loss  in  some  cerebellar  tumours  has 
been  mentioned  at  p.  321,) 

Ccmtrttcture,  persistent  tonic  spasm,  with  excess  of  mjotatic  irnta- 
bUitj,  18  frequently  associated  with  the  paralysis  in  the  limbs,  and  has 
oo ipecial significance.     Confined  to  one  limb,  it  usually  in<licate8  that 
the  disease  is  in  or  near  the  motor  cortex*     The  chief  difference  from 
the  contracture  which  follows  other  lesions  is  that  it  often  accom- 
pantes,  instead  of  following,  the  loss  of  power,  doubtless  because  the 
damage  to  the  motor  tract  is  not  only  gradual »  but  irritative  in   its 
character,  and  descending  degeneration  occurs  readily.    From  the  same 
caaae  the  eontractured  muscles  often  waste  early,  but  iti  moderate  de- 
gree, the  more  irritative  degeneration  of  the  pyramidal  fibres  involving 
the  finer  nutrition  of  the  spinal  mot^^r  nerve-cells  (seep,  84).     General 
tetanic  rigidity,  without  paraljsiJ^,  may  occur  from  tumours  of  the  i>ons 
or  cerebellum  ;  in  the  latter  case  there  m  occajsionally  retraction  of  the 
btftd«  with  rigidity  of  the  neck, 
bat  it  is  uncertain  whether  this 
is  eaaaed  directly,  or  through 
tint  agency  cf  basal  meningitis, 
or  of  pressure  on  the  medulla 
oblongata.      Bilateral    tumours 
in  the  cerebral  hemispheres,  in- 
Tolviog  the  paths  for  the  mus- 
cles of  the  neck  and  trunk,  have 
also   caused   rigidity    of    these 
parts.* 

Spontaneous  choreoid  or 
••athetoid"  sj^asm  also  occurs 
to  aasooiation  with  hemiph-gic 
wsalmeBs  and    contracture,  but 

1«08  commonly  than  after  some  other  cerebral  lesioni.  It  is  accom- 
(luiu'd  by  a  slow  spastic  inco-ordi nation.  It  has  been  sometimes 
observed  in  cases  of  tumour  of  the  parietal  lob^,  and  of  the  neigh. 
bourhuod  of  the  optic  thalamus.  One  form  of  inco-ordination  in 
the  arm  is  not  at  all  infrequent  in  cases  of  tumour  (efipecially 
tubercle)  of  the  pons  or  crus,  as  in  the  oase  shown  in  Fig.  142.  It  is 
•  Stfe  Ormerod,  *  Dritiih  Med.  Joiirn,/  1889, 


Fio.  142.— Lont^itiidiniil  lection  of  pons  (p) 
i.nd  left  cruB  cerebri,  iliowinp  m  uilMirclt 
(t)  In  the  crui,  bimeath  tbo  lorpom 
quadrif  eminti  (o  q).  Tlie  patient  wan  a 
ehildf  and  the  flirtit  Rjmptom  wag  jerky 
inco-urdinafcion  of  the  right  arm  exactly 
like  that  of  diftBeminiitt'd  sc1ero1^i^  fol* 
lowed  by  paUy  of  the  nrm,  then  of  tlie 
leg  and  lace,  tbeo  of  tlio  left  tlihd 
Derve  (iii),  and  later  of  the  Hghl  also. 
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a  coarse,  jeiky  inoo-ordination.  precisely  resembltng  that  \rYnoh  h  teen 
in  diBseminated  gclerosia.*  The  limh,  apart  from  Tolunt&ry  mote* 
ment,  is  free  from  spaam.  Tlits  Byiopfom,  in  disseminated  sclerosii* 
seeme  to  be  due  to  the  wasting  of  tbe  white  eubstaoce  of  the  tierre- 
fihres,  bj  which  tbe  coDductiug  power  of  tbeir  axis-cj Lindens  is  leti> 
exied  imequallj,  Tbe  pressure  of  a  tumour  on  tbe  motor  tract  mar 
€auae  asimihii-  iiitei  ference  with  structure,  and  the  phenomenon,  whicb 
is  certainly  idei]tii2ai  in  aspect,  may  thus  be  due  to  a  similar  mechan* 
ism  in  each  case,  A  iner  tremor  is  not  an  uncommon  acoompani- 
ment  of  the  moTement  of  weak  limbs,  and  bas  no  special  i^igiiificanoe. 

Unsteadiness  in  the  upright  p^nstnre,  most  marked  on  walking,  is  a 
common  Bymptom  in  tumour  of  the  cerebellum,  esj)ecially  of  the  middle 
lobe.  Tbe  body  sways  like  that  of  a  drunken  person,  aud  the  patient 
may  tend  to  fall  forwards,  backwards,  or  to  one  side.  The  movemeots 
of  the  arms  are  nsually  steady. 

A  tendency  to  the  assumption  of  forced  positions,  or  to  certiio 
involuntar)''  movements,  is  occasionally  seen.  When  there  is  Tertigo 
the  patient  may  tend  to  one  side  in  walking,  irrespective  of 
tbe  cause  of  the  giddiness.  A  tendency  to  rotation  of  the  body 
bass  been  noted  as  an  extremely  rare  symptom  of  tumour  of 
niid^lle  pedntiele  of  tbe  cerebellum.  Eotatioo  of  the  head  to  one 
with  corresponding  conjugate  deviation  of  tbe  eyes»  occurs  in  soi 
cases  of  cerebral  tumour.  Deviaiioti  towards  tbe  side  of  the  lesion,  so 
frequent  at  the  onset  of  cerebral  bEemorrliage,  occurs  in  tumours  of 
farioua  positions,  although  not  frequently.  Occasionally  there  is  a 
deviation  from  the  side  of  the  cerebral  lesion,  due  to  irritation  anil 
spasm  when  the  disease  is  in  the  cerebral  hemispheres,  or  to  paralysis 
wht-n  it  is  in  the  pons  (see  p.  78), 

ConwMve  attacks  are  frequent,  and  are  of  four  chief  forma.  Two 
are  of  merely  general  significance,  occurring,  like  headache  and  optic 
neuritis,  from  tumours  of  various  seat;  while  two  are  of  local  signi- 
ficance, met  with  chiefly  when  the  growth  occupies  certain  situations. 

(1)  Attacks  of  general  conviilsion  with  initial  loss  of  consciousness, 
resembling  the  fits  of  oidinflry  epih^psy,  occur  in  tumours  of  every  part* 
but  are  not  common  wben  the  medulla  oblongata  or  cerebellum  is  the 
■eat  of  tbe  disease.  Tbey  are  more  frequent  in  tumours  of  the  poste- 
rior fossa  of  the  base  than  in  tumours  of  the  anterior  or  middle  fossa. 
The  niecbanism  by  which  these  conTuhioDs  are  produced  is  uncertain. 
They  are  often  ascribed  to  tbe  general  increase  of  intra-cranial  pressure 
caused  by  tbe  growth,  on  the  ground  tbat  similar  couvulsious  are  pro- 
duced in  animals  when  tbe  intra-cranial  pressure  is  raised  (to  130  mm, 
of  mercury,  Leyden).  But  it  is  scarcely  justifi^ible  to  conclude  that, 
because  a  rapid  increase  in  tbe  prossure  causes  convulsions,  these  are, 
therefore,  thus  produced  by  a  slowly  growing  tumour ;  and  the  exphir- 

*  ll  ii  exceedingly  probnbW  thii  ioiae  c&sei  pabltftbed  m  example*  of  diftftecDi. 
BRted  trierotli  in  childbood  hftve  really  been  caiea  of  lUtioiiary  tubercle  of  th« 
brain. 
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ftation  is  not  easj  to  reconcile  with  many  clinical  facts,  wLicli  show, 
first,  that  Lvrge  tumoura  do  not  not'essarilv  cause  coiivulsioos ;  tmd, 
■eooodlYj  that  eren  in  the  most  seTeie  form  such  convulsions  maj 
be  prod  need  when  there  is  no  increase  of  intra -cranial  pre&snre.  An 
iastance  of  the  latter  was  alforded  by  a  case  in  which  general  con- 
TQl«ion9  persisted  after  other  syinptoms  of  syphilitic  brain  disease 
bad  been  removed  by  treatment,  and  yet  the  patient  actually  died  from 
the  Tiolene^  of  the  fits*  The  ooly  disease  discovered  was  a  small, 
•krunken  gumma  in  the  anterior  part  of  the  right  frontal  lobe, 

(2)  Attacks  of  brief  loaa  of  conscionsnessp  rt'sembliug  the  pdit  mat 
of  epilepsy*  occnr  occasionally,  but  not  frequently,  also  from  tumours  io 
Tariaua  aituations,  especmlly  in  the  cerebral  hemispheres.  They  are 
often  associated  with  the  general  convulsions  just  described,  and,  bke 
the m,  are  of  only  general  signiticauce. 

(3)  The  convulsions  may  commence  in  a  manner  which  indicates  that 
ihe  discbarge  begitis  deliberately  at  some  one  part  of  tbe  brain,  and 
npmains  limited  to  it,  or  slowly  spreads  to  other  parts.  Tbe  characters 
and  sigui^cance  of  such  convulsions  have  been  alrt'ady  described. 
They  are  generally  due  to  a  morbid  growth  in  ornear  the  motor  region 
of  the  cortex,  and  especially  the  place  in  which  is  represented  tbe  part  in 
which  the  warning  of  tbe  fit  begins,  whi^tber  the  commencement  is  by 
Biotion  or  by  a  sensation.  If  tbe  convulsion  commences  in  the  foot, 
tbetumotir  is  probably  in  the  upper  part  of  this  region  ;  if  in  the  face, 
it  ta  probably  in  the  lower  part ;  if  in  the  arm,  it  may  be  in  or  Dear 
the  middle  region*  Commencement  in  tbe  band  has,  however,  been 
obeeired  when  tbe  tumour  is  not  contiguous  to  tbe  ceniriil  convolu- 
ttoo«,  which  must  then  be  influenced  indireeily.  Tbe  commencement 
of  the  fit  sometimes  varies  in  a  way  not  easy  to  explain,  except  as  a  residt 
of  **  irritation  **  in  the  various  structures  towards  which  the  growtb 
ia  extendiug.  Tbe  discharge  begins  less  often  in  stmctures  that  are 
mneh  damaged  (so  as  to  cause  paralysis)  than  in  those  adjacent,  and 
meietj  irritated;  tbe  loss  of  puwer  indieatea  the  actual  seat  of  the 
growtb  more  surely  than  the  initiiil  convulsion.  Tbus  in  one  case  in 
which  some  fits  begun  in  tbe  face,  soine  io  tbe  arm,  some  in  the  foot, 
tbe  lafftonlv  was  permanently  piiralyst^d,  and  tbe  tumour  occupied  tbe 
bigbest  part  of  the  central  convolutions**  Fits  which  begin  locally 
often  leave  transient  weakness  in  the  part  first  convulsed,  nnd  this,  if 
the  attacks  are  frequent,  may  persist  during  the  interv^als,  passing  away 
when  they  cease.  The  frequency  of  these  loeal  fits  is  sometimes  very 
great.  la  the  case  just  mentioned  a  hundred  or  a  buiidred  and  fifty 
fits  sometimes  occurred  daily,  and  in  the  course  of  eleven  montbs  the 
patient  bad  17,000  fits  (carefully  recorded) »  Occasionally  local  clonic 
■jiasm  may  continue  for  several  hours  or  even  days. 

•  A  ■tmil&r  case  h»%  been  recor^led  by  Osier  (*  Aiuer.  Joam.  of  Med,  Sctenes^' 
1^6,  p*  31).  The  fit!  began  in  tUe  lefl  baud  but  tlis  pulajf  vr&*  in  the  \egt 
•ad  Ibe  I  amour  was  jatt  b«tie.iib  the  h'li^hest  part  of  tbe  aicendiug^  froatat  coa* 
TolatiofU 
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Tlie  locml  GommeiLcemeiit  is  some  times  hj  a  teniatioii,  tm^Iuif^ 
"pins  and  Deedles,^'  or  paiup  in  the  band  or  in  the  foot,  aa  uientiosed  &t 
p.  92.  As  alreadj  stated,  this  seusorj  commencement  has  the  m\\A 
significance  aa  the  motor  oomineneement*  and  the  part  in  which  tlte 
sensory  discharge  begins  is  that  in  which  the  chief  irritation  exiiU} 
ihe  Beeondainf  spasm  is  not  of  locaLiaing  significance. 

A  cerebral  tumour  may  cause  fits  which  commence  bj  a  spedal 
sense  waruing.  It  is  probable  that,  m  these  cases,  the  taniour  ti 
situated  in  the  cerebral  cortex,  in»  near,  or  beneath  that  part  in  whicti 
the  special  sense-centre  is  situated*  Some  instances  of  this  ai«  meu^ 
tioned  on  p.  92. 

(4)  Attacks  of  brief  tetanic  rigidity  with  retraction  of  the  head  hin 
been  observed  in  some  cases  of  tumour  of  the  cerebellum.     Like  tbA 
persistent  rigitlity,  it  is  uncertain  whether  thej  are  due  to  the  irril 
tion  of  the  cerebellum  or  to  pressure  on  the  pons  or  meduUa, 

S«?wary  Symptoms. — (1)  io«».=-Motor  hemiplegia  from  tnmoar 
often  accompanied  with  unilateral  diminution  of  sensibility  of  varioui 
distribution  and  character,  according  to  the  sent  of  the  disease,  M 
described  in  a  preceding  section  (p,  &4).  Well-marked  hemiansii* 
thesia,  extending  up  to  the  middle  line,  and  usually  with  impairmeot 
of  all  the  special  senses  on  that  side,  occurs  in  cases  of  tujnour  damaging 
the  poaterior  part  of  the  internal  capsule  and  subthalamic  r^on, » 
not  uncommon  seat  of  syphilitic  growths.  Affect  ions  of  sensatlou 
are  rare  and  trifling  in  tumours  of  the  anterior  and  middle  fossiB,  o( 
the  base,  the  corpora  quadrigeiaina,  and  the  cerebellum*  Bilatenl 
loss  may  occur,  like  bilateral  motor  palsy,  from  growths  in  the  pom 
and  medulla. 

(2)  Sensory  irritcdion,  pain,  tingling,  and  other  parsesthesi®  often 
accompany  the  ansBsthesia  fir^iduced  by  cerebral  tumour,  just  as  spasm 
often  accompanies  the  motor  palsy,  in  consequence  of  the  irritating 
character  of  the  lesion.  Pain  in  the  limbs  is  most  frequent  in  tnmour 
near  the  sensory  tract  or  the  central  cortex,  and  is  often  felt  in  the 
limb  which  is  chiefly  paralysed  or  convulsed.  The  pain  may  be  in- 
creased by  moyeraent,  active  or  passive,  and  local  convulsions  mar  be 
sometimes  induced  by  movements  that  cause  pain.  Other  parsesthesi» 
are  especially  frequent  in  tumours  of  the  p<^>ns  and  medulla. 

CranicU  Nerves:  Olfactory. — Loss  of  smell  has  been  noted  in  rare 
cases  of  tumour  in  vanous  parts  of  the  brain,  but  with  singular  in  fre- 
quency iu  any  piirt,  eveo  in  tumour  of  the  anterior  fossa  of  the  base. 
Its  occurrence  in  tumour  elsewhere,  even  iu  the  cerebellam,  has  sug- 
gested  that  its  losri  may  depend  on  an  olfactory  neuritis,  anilogous  to 
optic  neuritis;  but  this  is  a  mere  hypothesis,  at  present  un eon fi.rmed. 

Optic  Kerve, — The  frequency  of  optic  neuritis  renders  impairment 
of  sight  a  very  common  syuiptom  of  intra-criinial  tumours,  irrespectife 
of  their  seat.  Apart  from  this  affection,  which  has  been  already  ct>n« 
sidered,  sight  miiy  be  damaged  bj  tumotirs  situated  in  or  near  the 
visual  p.ith.     The  eh h meters  of  the  loss,  accordiog  to  the  seat  of  the 
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Jmifl,  liave  been  already  described.     Sjmptoma  of  irritatioQ  of 
ibt  optic  nenre  are  extremely  rare,  except  as  the  aura  of  conTulsions, 

lu  tumour  of  the  occipital  lobe. 

Third  NeTV€> — ^Isolated  paralogia  of  the  whole  of  owe  or  both  third 
cerrw  occurs  only  in  tumours  of  or  adjacent  to  the  eras  cerebri,  first 
CO  the  side  op(K>site  to  the  hemiplegia.  Both  third  nerres  may  be 
ifieled  by  an  interpeduncular  growth,  as  probably  iu  the  ca«e  shown 
ii  Fig*  93,  p.  IBl.  Partial  paralysis  usually  invoWes  chiefly  the 
kfstor  or  the  internal  rectus. 

The  fourth  nerve  rarely  suffers  alone,  and  chiefly  in  tumonrs  in  or 
^^Dpressing  the  corpora  quadrigemina. 

The  iixih  nerve  is  frequently  piaralysed  alone,  on  one  or  both  sides, 
^labtentoriat  disease,  which  exei-ts  pressure  on  the  nerve  on  account 
of  id  long  and  exposed  course.  It  is  also  damnged,  together  wit k 
otltsr  nerves,  by  tumours  of  the  pons,  medulla  oblongata,  and  in  the 
po^l^fior  fossa  of  the  base* 

Omhmed  patalytii  of  ocular  mwclet,   slight  and  various,   occurs 

ID  tamours  of  various  situation,  that   exert   pressure   on  the  base 

i—lamoars  of  the  deeper  parts  of   the  hemispheres,  corpora  quadri- 

ignuiia,  pons,  and  basal  tumours.     All  the  muscles  of  one  eye  are 

mU  paralysed  by  growths  in  the  ueighbourhood  of  the  sella  turcica, 

which  usually  cause  also  loss  of  sight. 

Conjugate  deviation  of  the  eyes  and  head  towards  the  side  of  a 
'  gerebnl  lesion  (paralytic)  or  from  it  (spasmodic)  has  been  already 
IsKiibed.  Its  charai:teristic  is  that  the  axes  of  the  evebatls  remain 
lamOel  in  all  positions.  It  must  not  be  confounded  with  their  asso- 
mt^  paralysis,  caused  by  tumours  wit  hi  q  the  pons,  described  at 
p,  18$,  in  which  the  external  rectus  on  one  side  and  the  interoal 
fadm  on  the  other  are  affected  together,  so  that  the  eves  cannot  be 
movfd  towards  the  side  of  the  lesion  beyond  the  midlife  tiue.  The 
tifialions  in  t!iis  svmptom,  and  their  localising  siguifiuauce,  have  been 
ilreailT  considered.  Tumour  is  by  far  its  most  common  cause*  Defec* 
tifi  movement  upwards  or  dovvowarJs  is  sometimes  observed  in  cases 
of  ct^rebral  growths  (as  well  as  in  those  of  the  mid-brain),  but  its  exact 
ii?iiiiicance  is  uucertain  (see  p«  185 )«  Nystagmus  is  an  occasional 
■yaptora  of  tumour  in  many  parts,  but  is  not  frequeut  io  tumours  of 
tke  cerebellum.  An  uusymmetrical  position  of  the  eyes,  one  directed 
upv&rds  and  inwardy,  ti^e  other  outwards  and  dowu wards,  has  been 
obsrved  as  an  extremtily  rare  sjmptom  of  tumour  of  the  middle 
prfimcle  of  the  cerebellum.  The  pupils  are  oft*^o  unequal,  dilated  or 
suntracted,  Imt  alone  their  irregularity  is  of  little  siguificance,  except 
Ii  svjdeuee  of  some  intra- cranial  disease. 

Th/B  Jijth  nerve  is  ahiiobt  constantly  affected  in  tumours  of  the 
ttiddle  fossa  of  the  skull,  frequently  in  tumours  of  the  pons  and  of 
the  posterior  fossa,  occasionally  and  in  slight  degree  from  growths  in 
iht  cerebellar  hemisphere  which  exert  distant  pressure.  Both  the 
Kniory  and  motor  parts  of  the  nerve  are  usually  affected  (es[)eciafly  bj 
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tumoure  outside  the  pona) ;  sometimea  the  aensoiy  onlj*  rardy  tbt 
motor  part  aloue.  All  divisioDS  of  the  nerve  niaj  be  tDvolved.  or  ta\j 
the  upper  and  middle.  Neuro-paralytic  ophthalmia  is  frequent  fr^m 
baeal  tumours,  which  damage  the  OasseriaD  ganglion^  but  the  tre 
often  escapes  when  the  tumour  ih  situated  within  the  pona.  Thi 
gradual  damage  to  tbe  sensory  part  usually  causes  irrittttioa  j  and 
neuralgic  pnin,  sonietimes  most  inteuse  and  accompanied  by  bypcr* 
ssstbesia,  precedes  loss  of  sensibility.     Taste  is  ofteu  also  lost. 

Facial  Nerve. — Paralysis  of  all  parts  supplied  by  the  fiicial  nom^ 
with  the  reaction  of  degeneratiou  in  the  muscles*  occurs  onlj  m 
tumours  of  the  pons  or  posterior  fossa,  very  rarely,  and  in  sl^glii 
degree,  from  the  distant  pressure  of  a  cerebellar  tumour,  and  iiUio- 
ciated  with  paralysis  of  the  liml>s  on  the  opposite  side.  Sometimei 
both  facial  nerves  are  paralysed.  The  significance  of  a^sociatioii  of 
paralysis  of  the  facial  and  other  nerves  is  deBcribed  at  p,  245^ 

Attdihry  NertJe:  Hearing, — Deafness  is  an  occasional  symptom  in 
tumours  of  the  lower  part  of  the  pons,  of  the  medulla  oblongata,  and 
of  the  posterior  fossa  of  the  base.  Its  localising  significance  haabeoi 
mentioued  at  p.  260.  Bilateral  deafness  has  been  produced  h 
growths  in  the  corpora  quadrigen^iwa  which  had  damaged  the  upptr 
layer  of  the  tegmentum,  in  wLicli  probably  the  auditory  j»ath  aacendi 
to  the  hemisphere*  Subjective  sensations  of  hearing  have  bc«s 
produced  by  tumours  of  the  pons  and  base,  and  also  by  growths  in 
the  temporal  lobe.  In  the  former  case  they  are  referred  to  the  ear  (A 
the  same  side,  in  the  latter  to  the  opposite  side,  and  may  occur  in 
paroxysmal  form  as  the  wartiingof  epileptiform  fits.  The  sounds  pro* 
duced  by  cortical  tttmuurs  are,  as  a  rule,  not  *'  elal*orate  *'  in  character. 

The  Eypogloitsal  Nerva. — ^ Besides  the  general  relations  of  palsy  of  tb« 
tongue  un.ntioned  at  p,  302,  the  nerve  may  be  paralysed  on  the  side 
opposite  to  the  bemiplegie  limbs  by  tumours  of  the  posterior  fossa  of  the 
base,  sometimes  by  tnmoura  of  the  pons,  and  especially  by  those  of  th0 
medulla  oblongata.  The  paralysis  is  sometimes  an  early  symptom 
of  a  morbid  growth  on  the  front  of  the  occipital  bone,  or  of  one 
springing  from  adjacent  structures  and  extending  into  the  foramen 
magnum.  In  these  ea^es  there  Is  often  conspicuous  wasting  of  the 
paralysed  half  of  the  tongue. 

The  Spinal  Accfssonj  nerve  is  also  occasion  ally  paralysed  from  tuMoan 
in  or  near  the  medulla,  especially  by  tbosejust  mentioned  as  involving 
the  hypoglossal  nerves.  Only  those  outside  the  medulla  impair  the 
action  of  the  muscles  of  the  neck,  but  more  frequently  the  vocal  oord 
on  one  side  is  i>aralyBed  ;  much  less  commonly  both  vocal  cords  are 
involved.  The  palate  usually,  and  the  tongue  often,  suffer  at  the 
same  time.  Bilateral  palsies  are  occasionally  met  with,  and  the  Hpi 
may  also  be  involved,  causing  symptoms  similar  to  those  of  progres- 
sive bulbar  paralysis.  Very  rarely  the  same  combination  of  symptoins 
has  resulted  from  symmetrical  tumours  of  the  cortex  in  the  lower  pari 
of  the  eeutral  convolutions. 
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Tti0  pubi  is  of  ten  infrequent  in  tumours  anywhere  witbin  the  Bknll, 
iSid  the  aymptoni  has  no  special  significance.  Respiratory  disturbance 
it  ehiefly  met  with  in  growths  near  the  medulla,  and  these  have  also 
mnmd  extreme  frequency  of  the  pulse. 

The  SpKmdt€r9  9^Q  not  often  paralysed  from  intra-cranial  tumour, 
and  the  loss  of  power  over  them  is  of  do  special  Bigniticimce.  Untimely 
etacuatioQ  d  bladder  and  of  rectum  is,  however,  very  common  in 
assocmtion  with  the  mental  apathy  and  dulness  which  are  so  couimon 
to  iiimotirs  of  all  parts.  A.n  increased  secretion  of  urines  and  the 
ice  in  it  of  stigar  and  of  albumen,  have  been  met  with  in  rare 
of  tumour  in  various  parts  of  the  brain  ;  glycosuria  occurs  most 
frequently  in  association  with /tumours  of  the  pons  and  medulla,  bnt 
004  •»  frequently  as  to  have  any  strong  significance  apart  from  other 
•ymptoms. 

Ead^mal  SymptomM, — Intra-crnnial  tumours  rarely  manifest  their 
L^BliteDce  except  by  the  symptoms  already  described.  Only  tbose 
^HMMTths  which  spring  frotii,  or  invade,  the  bone  of  the  skull  are 
"  recognisable  externally  j  swellings  on  the  surface  of  the  skull  occur  in 
mpidiy  growing  tumours  spi iuging  from  the  dura  mater.  Growths  in 
the  bone  of  the  middle  fossa  of  the  skull  are  sometimes  recognisable 
OD  the  under  surface*  in  the  palate.  More  commonly  tumours  of  the 
anterior  or  middle  fossa  invade  the  orbit,  and  cause  bulging  forwards 
of  the  eyeball 

E^tmal  SympiofM. — The  symptoms  of  tumours  in  various  parts  of 
the  brain  are,  in  general,  those  that  have  b<*en  described  in  the  chapter 
on  "Localisation,"  p.  308,  and  need  not  be  here  repeated  in  detail. 
The  chief  deviation  from  the  typical  facts  there  enumerated  arises 
from  the  comparatively  slight  degree  of  symptoms  due  to  pre^isure,  a 
deviation  that  is  proportioned  to  the  slowness  with  which  the  pressure 
ii  exerted.  The  effects  of  destructive  invasion  are  alwa}  s  greater  than 
ihofee  of  compression. 

The  symptoms  of  tumours  of  the  base,  however,  need  brief  enu me- 
ntion.    Growths  in  the  posterior  fo$$a  cause  nearly  the  same  symptoms 
IS  tumours  of  the  pons  or  medulla,  subject  to  the  same  variations 
ircording  to  their  seat.     The  most  important  difference  is  that  the 
eranial  nerves  suffer  earlier  than  the  motor  tr;ict,  and  the  combination 
the  nerves  affected  is  somewhat  different.     Thus  the  facial  and 
ditory  8uff»^r  together  from  externa!  pressure,  rarely  from  internal 
The  sixth  (ahducens)  is  paralysed  without  the   conjugate 
internal  rectus,  which  suffers  with  it  in  disease  of  the  centre.     The 
combination  of  palsy  of  one  half  of  the  tongue,  palate,  and  glottis  is 
especially  frequent  from  tumours  beside  the  medulla.    Neuro-par;*lvtic 
ophthalmia,  probably  from  implication    of   the    Gasaerian   ganglion, 
iCtimes  occurs,  but  less  frequently  than  in  disease  of  the  middle 
Lastly,  pressure  on  tbe  middle  peduncle  of  the  cerebellum 
often  gives  rise  to  intense  vertigo,  and  an  inclination  to  deviate  to  one 
'de  in  walking.     Convukions  occur  in  cases  in  which  the   pons  is 
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compreseed,  and  are  rather  more  frequent  than  wheo  the  tnmour  ii 
witliiu  the  pona. 

Middle  Fossa,— The  course  of  the  fifth  nerve,  and  the  pocitioQ  ol 
the  Gasaeriao  ganglion,  render  it  very  liable  to  suffer  in  tutuoun  of 
the  middle  fossa,  and  sjmptOTTis  of  its  irritation  and  paraljsia,  ioclading 
inflammation  of  the  eyehal),  often  rapid  and  destriRtive.  are  freqamt 
effects  of  disease  in  this  region.  From  extension  back  ward*  of  tbe 
growth,  or  hj  meningeal  inflammation  excited  hj  it»  the  facial  and 
anditorj  nerves  maj  likewise  suffer.  Other  nerves  are  rart-lv  affcjcted 
unless  the  growth  is  situated  near  the  sphenoidal  fissure,  when  ill 
those  to  the  eyeball  may  be  involved.  Heiuipleg-ia  is  rare  and  iWghi 
and  is  produced  by  the  extension  of  the  growth  to  the  nei-bhf»urhood 
of  the  crijs.  Convulaiona  are  extremely  rare,  and  it  is  not  coxnmoD 
for  there  to  be  conspicuous  mental  Bymptoms. 

Anterior  JFowa.— Tumours  are  rarely  limited  to  the  anterior  foonof 
the  skuU»and  the  chief  eymptoms  they  produce  arc  by  tiieir  extension 
beyond  it,  backwards  to  tbe  optic  nerve  (unilatenil  loss  of  sight),  to 
the  cbiasma  (temporal  hemianopia,  or  irregular,  even  tnusfefn 
hemiauopia,  probably  from  damage  to  all  the  higher  fibres  of  tlu» 
chiasiwa),  and  even  as  far  as  the  crara,  causing  paralysis  of  the  Hmbt, 
usually  on  one  side  only.  From  compression  or  invasion  of  the  frontal 
lobes  of  the  hmin,  mental  symptoms  occasionally  result,  and  a  pt^uhar 
childishness  baa  been  thought  to  have  some  diagnostic  Talue,  Lou 
of  smell  is  common,  in  most  cases  limited  to  one  side. 

Tumours  of  the  piUntarij  body  cause  usually  vague  symptoms,  rema* 
bling  those  just  mentioned,  but  frequently  with  failure  of  sight,  ami 
with  indications  of  a  lesion  of  the  diiasina.  Sometimes,  howaver, 
the  tumour  causes  very  slight  symptoms,  and  may  run  ao  almott 
latent  course,  even  when  the  size  attained  is  considerable.^  Glycosum  M 
has  been  sometimes  observed,  | 

Basal  tumours  may  extend  horifontalljovera  large  area;  occa»iofi- 
ally  a  growth  has  occupied  almost  the  whole  of  one  half  of  the  haae 
of  the  skull.  The  symptoms,  when  the  growth  has  Wen  soft*  have 
often  been  few,  and  a  correct  diagnosis  has  been  imiK)88ible. 

Multiple  cerebral  tumours  sometimes  cause  only  **  general  "  cerebral 
symptoms,  or  one  growth  causes  conspicuous  disturbance,  and  there  is 
no  evidence  during  lifo  of  the  existence  of  tbe  others »  or  only  equi- 
vocal indications  of  their  presence.  Occasionally  two  or  more  growths 
eiist  in  tbe  same  part  of  the  brain,  and  cause  extensive  but  coanected 
Bymptoms  ;  this  is  especially  the  case  with  tumours  in  the  posteiior 
fossa  of  the  t^ase.  On  the  other  hand,  tumours  in  different  parte  uf 
the  brain  sometimes  cause  symptoms  so  distinct  as  to  afford  clear 
evidence  of  their  separate  influence, 

CouESE. — The  great  characteristic  of  cerebral  tumours  is  that  their 
symptoms  are  gradual  in  onset  and  slowly  progressive  in  course.  Tha 
earliest  symptoms  vary^  but  are  often  general,  and  no  one  is  so  frequent 

*  i?*^.  ctfe  recorde^l  by  Cunnitigbitn,  *  Journ.  of  AniL  and  Phya^'  July,  1879. 


I 


TUMOURS. 


Hf 


a*  headache^  althougli  optic  neuritis  is  somettmea  a  verj  early  effect, 
e«peoiallj  of  taiDOitrs  of  tbe  eerebelluni,  Cunvuliions  may  first  icidicate 
the  existence  of  brain  disea^^e,  when  a  tymour  is  io  or  near  the  motor 
cortex  ;  and  they  may  be  excited  by  aome  accessory  influence  in  a 
nuumer  that  niiikes  it  easy  to  oiishike  the  nature  of  the  disease.  The 
first  fits  due  to  a  tumour  of  the  right  motor  cortex  followed  a  painful 
id  jury  to  tbe  left  arm,  in  wb)c;h  tbe  £ta  bogaii,  with  similar  pain, 
Syuiptomsof  irritation  or  paralysis  of  some  cranial  nerve  often  occur 
early,  but  hemijilegic  weakness  very  rarely  preced«?s  headache. 

Although  the  oourae  of  the  symptoms  is  usuallj  slow  and  gradual, 
it  la  rarely  quite  uniform^  and  exix-ptiona  to  the  irrmlual  course  are 
oocaaioiiallv  met  with.  In  slowly  growiug  tumours  the  progress  may 
intertnit^  stationary  intervals  alterntiting  with  periods  in  whii-h  the 
symptoms  increase.  A  rapid  increase,  followed  by  partial  sub- 
sidence, probably  results  from  secondary  meningitis  or  local  neu^ 
ritia*  The  traces  of  past  meningitis  may  be  distinct  after  death, 
unless  a  long  time  has  elapsed.  In  a  case  of  tumour  occupying 
tbe  third  ventricle,  and  compressing  the  coi-pora  quadrigemina,  the 
patient  suffered,  six  months  before  death,  from  an  attack  attended 
with  severe  occipital  headache^  vomiting,  and  paralysis  of  the  right 
fifth  nerve,  the  left  half  ok"  the  face  and  tongue,  the  right  half  of  the 
palate,  and  right  vocal  cord,  and  much  difficulty  in  swallowing.  These 
symptoms  lasted  for  a  few  weeks,  and  then  passed  away  almost 
entirely,  alight  weaknesti  of  the  right  maaseter  aLme  remaining.  No 
evidence  of  meningitis  could  be  discovert-d  at  tbe  post-raortem 
examination  six  months  later,  but  such  transient  symptoms  of  damage 
to  nerve-roota  extending  as  iar  back  as  the  medulla  oblongata  could 
only  have  been  due  to  intercurrent  meniugitis, 

Hemiplegic  weakness  often  follows  unilateral  convulsions  as  a 
transient  eltect  of  the  *'  discharge,'*  and  is  most  marked  in  (and  80me> 
times  limited  to)  the  limb  in  which  the  couvulsiou  commenced.  It 
may  also  follow,  apparently  as  the  result  of  inhibition,  sensory  dis- 
charges which  do  not  cause  spasm.  But  sudden  and  persistent  hemi- 
plegia may  occur  in  the  course  of  cerebral  tumours  without  preceding 
eonvulsion.  In  mre  cases  it  is  the  result  of  associated  or  independent 
vascular  disease,*  or  of  vastjular  occlusion  from  the  effect  of  the 
growth  on  adjacent  vessels.  It  may  also  be  the  result  of  a  hiemor- 
rhage  into  tbe  growth,  such  aa  ia  common  in  the  case  of  soft  glioma. 
Tbis  is  also  rare,  because  the  hromorrhage  is  into,  and  not  outside  the 
tumour,  and  does  not  cavise  paralvsis  unless  the  growth  occupies  the 
motor  region,  but  a  growth  so  situated  has  usually  caused  paralysis 
from  ita  size,  before  the  heemorrh^ige  occurred*  Lastly,  sudden  hemi- 
plegia occasionally  occurs  in  the  course  of  a  cerebral  tumour,  without 

*  Am  in  the  c&m  of  s  mmi  wlio  had  u  firm  tttmour  three  quarters  of  ah  iticb  in 
dkmeter  belo«r  the  floor  of  thi;  k-ft  laieral  ventricle,  and  had  iiulepeiuletit  hcmor- 
rltigM  tn  both  right  ^nd  left  corpora  atriata  (Mitchell,  *  Edm.  Med.  Journal,'  Nov., 
1883). 
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there  being  auj  mecbaniBin  discoTerable  after  death  by  whids  iU 
luddeu  onset  can  be  explained.  Tbe  fact  is  importmtp  ita  axplaiuk 
lion  obscure.* 

In  the  majoritj  of  caaes,  the  progressive  course  of  an  lotra-eraQiil 
tumour  enda  in  death.  But  tbe  ra|>idity  of  progress  varies  mtiek. 
according  to  the  ebaracter  and  position  of  the  tumour ;  the  fonnn 
determining  the  rate  of  groivth,  the  latter  the  symptotna  wbich  ih* 
increase  in  size  produces.  Thus  a  tumour  of  the  same  kind  and  tis» 
in  tbe  anterior  part  of  the  cerebral  hemisphere  may  cause  far  ftlightar 
symptoms  than  if  seated  in  the  pons.  Other  things  being  eqaaL«tii9 
slower  the  growth  of  a  tumour,  the  slighter  are  the  ayniptoti 
tbe  slower  the  pressure,  the  better  is  it  borne. 

The  duration  of  tbe  symptoms  varies  from  a  few  weeks 
years,  l>ut  it  is  generally  between  six  months  and  two  years.  The 
most  rapid  ('ase:^  are  tubercle,  soft  sarcoma,  cancer,  rapidly  growinf 
glioma,  and  syphiloma.  The  cases  of  longer  duration  are  tuberel*, 
firm  sarcoma,  slowly  growing  glioma,  and  the  various  hard  tumoun, 
fibroma,  encbondroma,  Ac.  Tubert-lea  furnish  some  of  the  caieiof 
shortest  and  also  of  longest  duration. 

The  most  common  cauaea  of  death  are — (1)  Exhaustion,  indti 
eflpecially  by  the  violence  of  the  pain,  and  the  interference  with  ntili 
tiou  entailed  bv  the  frequent  vomiting,  and  the  difficulty  of  feed 
occasioned  by  mental  dulness  or  by  dysphagia.  (2)  Coma  coming  i 
gradually,  and  usually  due  to  the  general  increase  of  intra-cn 
presaure,  sometimes  also  produced  by  hydrocephalus.  Tbe  lower 
centres  participate  in  the  apathy  of  the  higher,  and  from  the  lowered 
sensibility  of  the  respiratory  centre,  mucus  accumulates  in  tbe  Imigi. 
and  the  resulting  interference  with  respiration  is  generally  tbe  imine- 
diate  cause  of  dt*atb.  (3)  Death  is  sometimes  sudden.  This  occon 
mo^t  frequently  in  tumours  of  the  medulla  oblongata,  almost  as  fre- 
quently in  tumours  of  the  cerebellum,  next  in  tmnours  of  the  central 
ganglia,  occasionally  in  tumours  of  the  cerebral  lobes,  corpora  qu:idri. 
gemiim.  pons,  and  base,  but  rarely  in  tumours  of  the  cortex  (Bern- 
hardt). It  is  apparently  sometimes  due  to  pressure  on  the  respiratory 
or  cardiac  centres  of  tbe  medulla,  sometimes  to  the  mere  intensity  of 
exhaustirtg  symptoms,  while  it  occasionally  occurs  in  a  mysterioui 
way*  without  discoverable  mechanism.  (4)  Lastly,  death  may  occur 
from  some  other  effect  of  the  cause  of  the  tumour,  Tbere  may  be 
intra- cranial  or  tubercular  meningitis  in  tubercular  tumours  of  the 
brain,  or  syphilitic  disease  of  the  vessels  in  cerebral  syphilonia. 
Other  fatal  effects  of  the  cause  of  the  tumour  tire  extra-cranial,  as 
general  tuberculosis  in  cases  of  tubercular  tnmour,  or  cancer  else- 
where when  there  is  a  secondary  cerebral  growtb.  The  subjects  of 
very  chronic  tumours  often  die  from  intercurrent  unrelated  dise^see. 

But  cerebral  tumours  dre  not  invariably  fatal.     Syphihtic  groi 

*  I  bmve  eUevvliere  rt]i!«rdod  tome  eoaes  illuatratmg  the  pheQomenoa,  "  On  Su 
ParalyBif  in  Cer«brAl  Tumour,"  •  Brain/  vol  i,  1879,  p.  48. 
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i  inxDor#  amenable  to  treatment  than  anj  other  form  of  mtra-cranial 
mse  due  to  tbe  same  cause ;  the  symptoms  often  pass  awaj,  and 
1  w^J  lessen,  the  degree  of  improvemeut  depending  on  the  extent  to 
I  fbieb  tliey  are  due  to  interference  with  function  by  presamre,  and  not 
Id  actual  destruction  of   nerre^elements,      Sjmptoms  of  irritation, 
lodi  M  convulsionfl,  may,  however^  persist  in  spite  of  treatment,  the 
iirfe-f  lements  retaining  the  functional  disposition  resulting  from  the 
tmtatiTe  damage,  altbough  the  cause  of  this   has   been   removed, 
Tubereular  tnmoars  may  also  cease  to  grow,  anO,  as  already  stated, 
laif  bsoome  inert,  and  the  symptoms  may  not  only  ceaj^a  to  iucrease, 
hrt  Sfeo  lessen,  from  the  recovery  of  the  nerve-elements  damaged 
only  by  irritation  or  by  pressure.     When  arrest  is  once  obtained,  the 
frnptoms   may    remain   stationary  for  an   indefinite  period.      It  is 
CBrtain    that  a  similar   arrest    occurs    occasionally    in   some   other 
koiooara.    in   which    degeneratiye    changes,    often   calcareous,   take 
pkee.  and  the  residual  mass  gives  rise  to  no  Rymptot^s  except  those 
which  result  from  the  damage  caused  during  its  active  growth.     But 
the  result  is  rarer  than  in  tubercular  growths,     A  girl  of  fifteen 
raffered  from  left  hemi[)kgia,  defect  of  sensation,  lelt  hemianopia» 
bMdmehe.  and  double  optic  neuritis,  ell  of  gradual  onset,  in  the  course 
of  three  months.     Under  treatment,  first  the  neuritis  subsided,  then 
the  heftdache,  then  the  leg  improved,  and  lastly  the  arm,  but  with  the 
derelopment  of  a  spastic  state  in  the  latter,  which  has  continued  with 
the  liemianopia;  otherwise  she  has  been  now  for  sii  yearjs  perfectly 
weiL^     In  this  case  it  is  probable  that  a  tubercular  tumour  existed  in 
ortia^r  the  optic  thalamus.     In  another  ca8e,t  a  girl  of  twenty-three 
ioffered  from  severe  headache,  doable  optic  neuritis,  slight  bilateral 
wqakaasa  in  the  limbs,  and  paralysis  of  the  upward  movement  of  both 
eyes,  ^doplegia,  vomiting,  and  some  opisthotonic  convulsions.     All 
the  syutptoms  disappeared  except  the  headache,  and  for  three  years 
there  was  no  recurrence ;  she  then  died  suddenly.     A  tumour  iu  the 
corpora  qujidrigemina  or  anterior  part  of  the  middle  lobe  of  the  cere- 
helium  had  been  assumed  to  exist,  and  a  small  degenerated  growth 
was  found  in  the  front  of  the  valve  of  Vieussens.     I  hiive  seen  a  con- 
liderable  number  of  other  cases  with  well  marked  symptoms  of  a 
tumour,  probably  tubercular,  which  passed  away  permanently  under 
treatment. 


DiAONOSia, — The  problem  of  the  diagnosis  of  a  case  of  cerebral 
tumour  includes  four  queslinns  :  (I)  Is  there urLranic disease?  (2)  Is 
it  a  tumour?  If  so,  what  are  (8)  its  seat,  and  (4)  its  nature?  Of 
tli«sd  questions,  to  the  first  an  answer  can  be  given  almost  always,  to 
the  eeoond  generally,  to  the  third  often,  and  to  the  fourth  srnnetrmes, 

1.  As  eridenee  of  organic  disease  the  focal  symptoms  are  of  umre 
importaDoe  than  the  "general"  (diffuse)  symjitoms.     Of  the  latter, 

•  *  Medical  Ophthalmoscopy/  Cm©  2,  p»  282  (2tid  ed.). 
t  Loc,  oiL,  Cue  52,  2iid  ed. 
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Optic  oetiritis  is,  alone,  the  most  significant  (altliougb  DOi  tn  tt^lf 
conclusive);  next,  Tomiting  without  gastric  canse;  while  lif>Adacfa«, 
giddiness,  and   general  cotivnlisiooB  are  of  significance  chieflj  mkevt 
combined  with  other  symptoms.     GonTukions  beginnrng  locallj  are 
of  the  nature  ot  "focal**  symptoms,  but  are  not  alone  coucloaiTe of 
the  existence  of  organic  disease^  since  they  may  occur  in  idiopatbtc 
epilepsy.     Both  headache  and  giddiness  are  extremely  common  with- 
out organic  disease ;  nevertheless  headache  is  a  suspicious  eymptoa 
if  so  severe  as  to  keep  the  patient  awake  at  night,  and  acTere  ?ertigo 
is  also  suspicious  if  there  is  no  indication  that  it  depends  on  disturb- 
ance of  the  labyrTDth.     As  a  rule,  other  symptoms  extstto  giTeugnifi* 
cance  to  those  which,  alone,  are  equivocal.     Two  conditions  are  moii 
likely  to  give  rise  to  diaii^'Dostie  error.     One  of  these  is  the  presence  of 
diffuse  symptoms,  due  to  a  blood-state,  which  may  simulate  those 
produced  by  iutm  cranial  tumour.     Headache  and  optic  neuritis  mij 
be  produced  together  by  three  general  conditions — ^ansinia,  kidnej 
disease,  and  lead<poisoning*     In  the  first  of  these  the  poverty  ot 
blood  is  always  extreme ;  other  symptoms  of  ansemia  are  obtrusire; 
the  patients  are  usually  young  girls ;  optic  neuritis  develops  with  i 
rapidity  unusual  in  tumour  ;  all  focal  symptoms  are  absent;  and  the 
headache  and  neuritis  rapidly  subside  under  the  influence  of  iron, 
especially  if  the  i>atient  is  kept  at  rest  in  bed,  and  is  well  fed  with 
easily  digested  food.     In  kidney  disease,  in  which  there  is  conspicuous 
neuritis,  tins  is  rarely  very  great  in  dej^ree,  and  a  sufficiently  niioute 
scrutiny  of  the  retina  will  usually  reveal  degeneraiive  changes,  only 
caused  by  neuritis  alone  if  it  has  been  intense. •    The  urine  containi 
not  only  albumen  (which  may  be  present  also  in  cerebral  tumour),  hut 
also  casta  ;  while  the  tension  of  the  pulse,  and  hypertrophy  of  the  heart, 
add  significance  to  the  other  symptoms.     Attention  to  these  points, 
and  to  the  absence  of  signs  of  foeal  disease,  will  usually  prevent  an 
error,  in  spite  of  the  fact  that  headache  is  often  considerable  in  these 
cases.     The  cerebral  symptoms  which  occur  in  lead  -  po  i  son  ing—bead- 
ftche,  o[>tic  neuritis,  delirium,  and  convulsions— wuuld  be  very  liable 
to  mislead  if  it  were  not  that  they  are  alm•^^t  invariably  preceded  by 
other  8ym[>toms  of  suturnism,  too  conspicuous  to  be  overlooked,  aod 
too  distinetive  to  mislead. 

The  second  condition,  likely  to  give  rise  to  error»  is  that  in  which  a 
partial  functional  affection  ot  the  brain  causes  symptoms  which  simu- 
late those  of  organic  disease.  Hysterical  hemiplegia,  spasm,  contrac* 
ture,  or  auBesthesia  may  be  thought  to  be  due  to  such  a  lesion;  the 
more  re^idily  if  headache  or  Tomiting  accompany  them.  The  prin- 
ciples of  their  distinction  are  considered  in  the  chapter  on  hysteria. 
The  unilateral  affections  possess  characters  of  their  own,  which  differ 
from  those  of  orgaoic  disease,  and  they  often  come  on  after  emotioual 
disturbauce  or  a  hysteroid  convulsion,  or  in  those  who  have  watched 
the  genuine  symptomsi^  uf  organic  disease.  The  absence  of  a  one* 
•  Compure'Mcd*  Opli./  pL  viii,  fig^,  2. 
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fided   alteration   of  the   reflexes,  and  of  optic  neuritis,   constitute 
iddilional  endetice,  although  of  leis  weight,  because  of  negative 

It  is  much  more  frequent  for  the  symptoms  of  a  tumour  to  be 
iKfibed  to  hTSterla,  either  because  the  patient  is  of  the  female  sex, 
or  beeanBe  definite  hjsterical  disturbance  is  evoked  hj  Die  orgatiic  dis- 
iate.  A  mistake  is.  however,  readily  avoided  by  attention  to  the 
iiittple  rule,  which,  mentioned  already  more  than  once,  cannot  be  too 
0flc&  repeated,  that  symptoms  of  hysteria  do  not  lesseu  the  Bigoifi* 
eanoe  of  any  symptoms  of  organic  disease,  the  absence  of  which  should 
be  definitely  ascertained. 

When  convulsions  are  the  rhief  symptom,  the  disense  may  be  con- 
founded with  idiopathic  epilepsy,  Tfie  mistake  is  most  likely  to 
occur  in  cases  of  alowly  growing  tumour  in  or  near  the  central  con- 
rolatJons;  in  one  recorded  case  the  fits  recurred  during  fourteen 
years,  and  there  were  long  periods  of  freedom.  The  fits  which  thus 
recur  almost  always  begin  locally,  as  **  cortical  epilepsy  ;**  but  local 
eomtncncetoent,  whilst  it  suggests  organic  disease,  does  not  prove  it. 
Tbe  noft  important  indication  is  the  presence  of  other  symptoms 
besides  the  convulsion.  Occasionally,  in  the  absence  of  other  sjm- 
ptomSr  causal  indications  miiy  be  allowed  weight;  e.  g,  a  history  of 
inherited  tendeticy  to  epilepsy  on  the  one  hand,  or,  on  the  other,  of  a 
eaoseof  tumour,  such  as  syijhilis*  The  probability  of  epilepsy  is  in- 
creased if  convulaions,  existing  alone,  begin  sometimes  tm  one  side, 
•ometimes  on  the  other,  and  also  by  tbe  length  of  the  time  during 
which  they  have  been  the  only  symptom. 

As  stated  above,  the  existence  of  organic  disease  can  almo$t  always 
be  recognised.  In  rare  cases,  the  presence  of  a  tumour  has  been 
nnsuspected  until  revealed  by  a  post-mortem  examination.  This  has 
been  especially  the  case  with  tubercular  growths  ;  sometimes  because 
the  symptoms  have  been  masked  by  those  of  some  other  grave  disease, 
or  are  of  a  subjective  character,  like  hemianopia,  readily  overlooked. 

2.  If  the  symptoiiis  are  such  as  to  indicate  the  presence  of  organic 
disease,  the  second  question  presents  itself, — is  their  cause  a  tumour  ? 
To  this  question  their  gradual  mode  of  onset  usnally  sujiplies  a  ready 
ar»&irer.  In  the  rare  cases  of  tumour  in  which  sudden  symptoms  occur, 
these  are  always  preceded  by  others  vi  gradual  development.  The 
fivct  that  the  symptoms  never  attain  a  high  degree  in  the  course  of  a 
few  hours  excludes  at  once  tbe  common  Viiscular  lesJnn!^,  cerebral 
biemorrhuge  and  t^^cute  softening  of  the  brain.  Tlie  other  lesiona  of 
slow  development  are  few  and  rare. 

Cases  of  general  paralysis  of  the  insane  can  only  be  confounded  with 
the  rare  cases  of  cerebral  tumour  in  which  symptoms  such  as  mental 
failure,  general  weakne^^s,  and  slow  speech  exist  alone.  The  absence 
cf  headache,  optiu  neurius,  vumiting.  and  tbe  presence  of  the  tremor 
iiT  the  muscles  of  the  lips  and  face,  and  of  exalted  ideas,  will  generally 
suMce  for  the  diagnosis. 


622 


VBAIN. 


tii«B 

I   in     ^^ 


The  very  mre  forms  of  cbTonic  inflammBtion  of  the  brain  (ae«  p,  468) 
umj  cause  symptoms  identical  with  those  that  result  from  (^rebni 
lumour ;  the  distmctions,  as  far  as  thej  exist,  have  been  already  tDCD* 
tioued* 

iDtracratiial  aDeuriem  is,  in  fact,  a  tumour,  and  often  produces  sjin- 
ptoms  closely  resembling  those  of  a  growth.  The  distiootioa  is  con- 
sidered in  the  chapter  on  this  disease. 

Abscess  of  the  bruin  sometimes  causes  symptoms  which  dosely 
semble  those  of  tumour,  and  give  rise  to  real  difficulty.  Headacln 
vomiting,  mental  duluess^  and  optic  neuritis  are  common  to 
two  diseases,  but  the  hist  is  rather  less  common  in  abocess  thao  in 
tumour.  Focal  symptoms  are  nho  comparatively  rare.  Slowly  pre 
greasing  symptoms,  of  uniform  course,  are  characteristic  of  tumour, 
while  in  abscess  there  is  usually  a  i-apid  development  of  acute  itn  i 
grave  cerebral  disturbance,  aft^r  a  **  latent  '*  period,  in  which  §j: 
ptoms  are  trifling  or  absent.  The  presence  of  a  cause  of  abscess  (pi 
vious  iujnrj,  ear  disease,  or  suppuratioD  elsewhere)  increases  tl 
probability  of  its  existence,  but  it  must  be  remembered  that  inju: 
may  cause  either  a  tumour  or  an  abscess.  The  points  of  distinctii 
between  the  two  are  described  more  fully  in  the  chapter  on  the  latl 
disease. 

Acute  meningitis  can  rarely  be  confounded  with  cerebral  tnmcrar. 
The  only  difficulty  arises  in  cases  of  tubercular  meningitis,  in  which 
tubercular  growths  in  the  brain  co-exist,  but  cause  few  symptom* 
before  the  onset  of  the  meningitis.  One  important  indication  in  sucli 
ca&es  is  the  degree  of  optic  neuritis.  That  which  results  from  tbe 
meningitis  alone  is  rarely  considerable,  and  if  the  swelling  of  tl 
papilla  is  great,  and  hamorrbages  exist — especially  if  such  &  chaoj 
is  found  soon  after  the  onset  of  the  symptoms  of  meningitis, — ! 
18  probiible  that  there  are  tubercular  growths  ;  the  more  so  if  head- 
ache or  vomiting  had  long  preceded  the  onset  of  the  symptoms  of 
inflammation. 

Occasionally  an  acut€  increase  (or  even  apparent  onset)  of  the  sym- 
ptoms may  be  occasioned  by  exposure  to  some  general  or  special 
morbid  influeme — cold,  the  heat  of  the  sun,  or  a  blow  on  the  head,^ — 
an  influence  which  may  conceivably  excite  meningitis,  but  the  nature 
of  the  case  imty  often  be  decided  by  the  indications  just  mentioned. 
It  must  be  remembered  that  tubercular  tumours  may  run  an  almost 
latent  courne  for  it  time,  and  may  then  cause  symptoms  so  rapidly  as 
to  retider  the  diagnosis  a  matter  of  great  difficulty.  In  some  cases  a 
comparison  of  the  relative  degree  and  extent  of  the  symptoms  may 
help  the  dicision.  For  instance,  an  ill-nourished  child,  five  monthJi 
old,  came  under  tn-atment  for  right-sided  weakness  and  rigidity,  with 
complete  paralysis  of  the  left  third  nerve.  These  symptotns  were 
said  to  have  come  on  a  week  before,  and  the  child  was  thought  to  be 
suffering  from  tubercular  meningitis.  But  it  was  unlikely  that  so 
extensive  a  process  as  meningitis  would  completely  paralyse  one  third 
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fierce  and  leftTe  the  other  cranial  oerves  unaffected.  Tbe  eymptoEis 
rmUier  to  a  focal  lesion  of  the  left  crua  cerebri >  probabh  a 
lar  tumour,  running  at  first  a  latent  course  ;  the  diagnoBia  wat 
tnified  a  few  days  fat^r.  It  must  be  remembered  also  that  a  tnber- 
foUr  iQtDour  and  lueDingitis  often  co-eiist.  In  such  cases  time  alone 
render  the  diagiiOBis  approxiraaldy  sure.  If  sjinptoms  continue 
lor  four  or  six  weeks  they  are  almost  certainly  due  to  a  tumour. 

ObrunxG  meningitis  is  exceedingly  rare  excej^t  as  a  result  of  syphilis 
or  skoholism.  In  the  latter  case  the  symptoms  are  diffuse,  and 
ton  slight  to  be  really  confusing,  while  the  cause  is  commonly 
oUratiire.  Syphilitic  meningitis,  when  locaUmay  be  iiidisfin^nvishable 
tram  tumour,  except  in  the  rate  of  the  development  of  its  symptoms. 

OoljT  tbo&e  cases  of  cerebral  tumour  in  which  there  is  jerky  inoo- 
ordinaiiOQ  can  be  oonfounded  with  disseminated  cerebro  spinal 
•etenMna.  A  sufficient  distinction  is  afforded  by  the  fact  that  in 
sdsrosui  tbo  inco-ordination  is  usually  bilateral ;  in  tumour  it  it 
tlw^jM  nntlaieral ;  in  the  former  there  is  neither  much  headache, 
romitingf  nor  oonsidenibte  optic  neuritis. 

8.  If  the  disoase  is  a  tumour,  the  next  question  it,  where  is  itP 
The  ifcnswer  depends  on  the  symptoms  present,  the  localising  signifi- 
SAiioe  of  which  has  been  already  descrilx-d,  and  need  not  be  here 
Bfeapttulated.  It  is  important  to  rememl>er  that  the  diagnosis  most 
V^wnd,  as  a  rule,  on  the  grouping  of  symptoms  rather  than  on  the 
preseoee  or  absence  of  any  one  symptom.  There  is  hardly  any  sym- 
ptom which  may  not  be  absent,  wherever  a  tumour  is  seated,  and  almost 
erery  indindual  symptom  may  be  produced  by  disease  in  more  than 
one  position.  It  must  also  be  remembered  that,  although  the  general 
region  in  which  the  growth  is  placed  may  l>e  determined  in  the 
aajority  of  instances,  it  is  not  often  that  its  exact  situation  can  be 

toMeotly  affirmed. 
4*  The  exact  nature  of  the  tnmour  can  sometimes  be  determined 
with   a  high   degree  of  probability,  now   and    then   with    practical 
certainty.     Much  more  fre(|uen!ly  hardly  more  than  a  guess  can  bo 
made — a  guess  that  is  almost  as  likely  to  be  wrong  as  right.     The 
most  important  indications  are  the  following: 
V  (1)  The  presence  of  morbid  growths  elsewhere,  the  nature  of  which 
^kn  be  determined.     When  symptoms  of  cerebral  tumour  are  con- 
^■cutiTe  to  an  infecting  growth  elsewhere,  e.  g.  cancer  of  tbe  mamma, 
■e*«  it  is  practically  certain  tliat  the  intra^ cranial  disease  is  of  the  same 
^Mnnp<     In  rare  cases  the  presence  of  an  hydatid  tumour  in  another 
Hurt  indicates  that  the  cerebral  tumour  is  of  the  same  nature. 
H  (^)  ^^^  presence  of  a  distinct  general  disease  of  which  intra -cranial 
tnmonr  is  a  commtm  consequence.     Theae  di^ases  are  tubercle  and 
philis.     In  adults,  the  signs  of  phthisis  are  rarely  absent  when  tbere 
tubercular  tumour  of  the  brain,  and  their  presence  is  strongly  in 
of — their  aVisence  against — the  tubercular  nature  of  the  cerebral 
th.     In  children,  however,  signs  of  tubercular  disease  elsewhere 
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are  often  wanting,  and  their  absence  Is  of  nnicb  less  significanct  tliiui 
their  presence.     The  siune  is  true  of  a  family  histoiT  of  pbthiiiior 
tubercular  disease,     A   phvpiral   con figii ration,   auch   aa   often  co 
exists  with  a  tuJ>ercylar  teudencv.  is  also  in  faTour  of  this  nature 
of  the  growth.     The  Bjniptoms  or  history  of  8yphiUs»  cong^niul  or 
acquired,  render  it  highly  probable  that  the  tumour  is  of  typhiliiic 
nature.     The  absence  of  a  history  of  constitutional  syphilis,  if  the 
patient  haa  had  a  chani:re,  should  not  reci-ive  much  weight,  because 
it  is  not  uncommon  for  the  secondary  symptoms  to  have  been  ifcbieut  or  | 
overlooked.     Moreover,  in  an  adult,  the  possibility  of  the  eypbilitie 
nature  of  the  disease  cannot  be  excluded,  unless  we  can  feel  sure  thiit 
the  patient  has  never  been  exposed  to  the  risk  of  infection  in  the 
ordinarj  way,  and,  iu  the  case  of  a  woman,  the  assurance  must  include 
her   huBband,      Undoubted    Byphilitic   disease   is  occasionally  met 
with  where  there  is  no  history  or  indication  of  primary  or  seconduy 
diseii.se,  the  former  having  been  unnoticed,  the  latter  absent  or  dis- 
regarded.    But  in  both  eases,  of  tubercular  and  syphilitic  indtcatioat, 
the  diaguosis  is  a  matter  of  probability  only,  since  a  cerebral  growtkj 
of  different  nature  sometimej$  co-exists  with  either  diathesis, 

(3)  The  sex  of  the  patient  affords  littlo  indication  of  the  prohabV 
nature  of  the  tumour,  and  that  afforded  by  age  is  very  limited. 
the  patient  is  under  fifteen,  and  presents  no  indication  of  inherited 
syphilis,  the  tumour  is  certainly  not  of  syphilitic  nature.     If  thiH 
patient  is  an  adult,  and  presents  oo  signs  of  phthisis,   it  is  vei]^| 
unUkely  to  be  tuben^uULr. 

(4)  The  help  aJiorded  by  the  seat  of  the  tumour  is  also  small,  and 
is  practically  limited  to  the  following  facts.  Cmterii  parihug^  if  the 
disease  is  within  the  cerebellum  or  pons  there  is  some  probability  that 
it  is  tubercle  or  glioma;  it  is  unlikely  to  be  syphilitic  if  in  the  cere^ 
belhmi,  but  it  may  be  if  in  the  pons.  If  in  the  cortex,  the  probability 
that  it  is  (syphilitic  is  coiisiderahlct  but  is  less  if  it  is  situated  in  the 
deeper  parts  of  the  hemisphere.  A  tumour  outside  the  brain  tissue  is 
probably  sarcoma. 

(5)  The  course  of   the  tumour  is  sometimes  suggestive.    A  very 
slowly  growing  tumour  in  the  hemispheres  is  probably  glioma,  and  i 
the  development  of  the  symptoms  is  extremely  gradual,  it  ig  moi 
unlikely  that  the  growth  is  syphilitic.     A  tumour  which  grows  rapidlj 
at  the  onset  and  then  becoincij  stationary  is  probably  tubereula 
The  occurrence  of  a  sudden  apoplectic  seizure  of  moderate  severity 
the  course  of  the  symptoms  is  rare  except  in  glioma, 

(6)  The  effect  of  treatment  is  of  dia^/nostic  value  only  in  the  < 
of  syi^bilitic  ami  tubercular  tumours.     A  disappearance  of  symptou 
(especially  headache,  optic  neuntib,  and  recent  paralytic  symptoms^ 
under  iodide  of  potassium  and  mercury,  makes  it  highly  probable  tl 
the  tumour  is  syphilitic.     Improvement  under  general  tonics  is  sod 
evidence  that  the  lumoiir  is  tuhi-rcular,  but  the  value  of  this  indi** 
cation   is  at   prtseni   somewhat   dubious,  since  the  nature  of 
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tQ&oun  which  tlmi  tmproTe  ta  uncertAiD,  »nd  it  ia  poisible  ttukt 
Ailier  thskn  ial«ercn1ar  groirths  maj  be  thus  infitienoed. 

(7)  HulUplicitj  affords  little  mdieation  of  nature,  because  ttiber* 
folar,  fl5}^»biIiti€,glioitiaU»us,  and  caucerous  tumonrs  are  mnltiple  ofteo 
or  oeeaeJoiuUlj* 

Pteoirottia* — Onij  when  ihe  tumou?  is  of  syphilitic  nattm  can  a 
rcAaonmblj  good  pro^osis  be  given.  Even  in  such  a  case  it  is  onlj 
the  disappearance  of  the  diffose  symptoms,  and  of  recent  pamljaes 
that  can  be  oonfidentl/  predicted.  Palsj  of  more  thuu  a  few  months* 
duration  maj  persist,  although  the  growth  is  removed;  and  couvul* 
sioDS  sometimes  continue,  but  it  is  not  uncominoQ  for  all  sjmptoms 
to  paas  awaj.  In  tubercular  tumours  arrest  is  not  uncommon,  and 
the  patient  may  live  on  indefinitely,  for  general  tuberculosis  exists 
less  frequentlr  than  mi^ht  be  expected.  The  symptoms  lessen,  but 
in  what  degree  depends  on  the  seat  of  the  disease;  hemiplegia 
usually  persists,  but  the  sfmptonis  of  a  cerebellar  tubercle  may 
clisappeiiT.  In  all  cases  a  dimioution  in  the  headache  and  subsi- 
dence of  optic  neuritis  which  is  moderate  in  degree  (and  has 
not,  as  it  were,  exhausted  itself  by  its  violence)  usually  precede 
other  indications  of  improvement;  they  are  therefore  distinctly 
farorable  signs,  the  recognition  of  which  is  very  important,  Con- 
vanelji  the  persistence  of  optic  neuritis  is  of  ^mve  significance. 
Tbese  rales  are.  However  (as  we  shall  see),  true  only  when  no  oj>era- 
tion  is  performed. 

In  other  forms  of  tumour  the  prognosis  is  serious.    As  a  rule 

I  they  progress  to  a  fatal  termination,  and  the  probable  diimtion  of 

life  can  only  be  estimated  from  the  rate  of  the  progress  in  the  past 

^  mad  present.     It  is  likely,  however,  to  be  longer  in  tumours  of  the 

cerebrum  or  cerebellum  than  in  those  of,  or  pressing  on,  the  pons  or 

medulla.      GoDsiderable  mental  dulnessf,  obstinate  vomitings  severe 

and  frequent  general   convulsions,  apoplectic  seizures,  and   rapidly 

I  developed  and  intense  optic  neuritis,  are  all  iDdications  which  render 

ribe  prognosis  grave  as  to  the  near  future.     On  the  other  hand,  the 

I'ibaenee  of  these  symptoms  indicates,  other  things  being  equal*  that 

T  the  danger  is  more  remote.     Very  chronic  optic  neuritis  is  of  especial 

iguificance  as  an  indication  tbat  the  course  of  the  disease  will  be 

lilow  and  prolonged.     It  is  probable  that,  in  most  forms  of  tumour^ 

irrest  of  growth  now  and  then  occurs,  but  it  cantiot  be  anticijtated, 

STen  when  the  growth  of  the  tumour  ceases,  ventricular  effusion  may 

itise  persistent  general  symptoms,  whicb  must  be  expected  to  con* 

l^ue  imless  relief  can  be  afforded  by  the  surgeon.     The  recent  deve- 

tlopment  of  cerebral  surgery  has,  however,  improved  the  prospect  in 

many  eases,  as  regards  the  growth  itself «  to  an  extent  tbat  will  appear 

from  the  next  section. 


Tkeatment. — ^T\ie  treatment  of  new  growths,  in  such  a  position 
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that  they  are  beyond  the  reach  of  the  l;nife,aQd  of  ench  A  natare  ihiX 
thev  cannot  be  influenced  by  drugs,  ia  always  a  sufficiently  gloomy 
subject,  and  not  least  so  when  they  are  seatt^d  in  an  organ  like  Ui# 
brain,  in  which  they  cause  peculiar  and  yaricd  suffering,  and  in  whidi 
their  development,  even  to  a  nnoderate  degree,  ia  seldom  oompatibltt 
with  life.  Too  often  all  that  can  be  done  is  to  aflfv^rd  some  slight 
relief  to  symptoms,  and  even  this  is  frequently  trifling  in  degn*e 
The  only  case  in  which  a  considerabh?  effect  on  the  growth  can  be 
produced  by  drugs  is  thai  of  syphilitic  tumour.  IrVbenever  there  i« 
even  a  possibility  that  the  tumour  is  syphilitic,  iiKlide  of  polaMiiim 
should  be  given  in  iner«^asitjg  doses  np  to  hiilf  a  diuchm  three  tiiiiea 
a  day,  followed,  if  the  effect  is  inadequate,  by  mercury. 

If  it  is  proWble  or  possible  tbut  the  tumour  is  tubercular,  g^eral 
tonics  are  of  paramount  importance,  and  of  these  cod -liver  oil,  iron, 
and  an  adequate  suj^ply  of  food,  are  more  often  distinctly  beneficial 
than  any  other  agents.  Cod4iver  oil  is  of  especial  imp4^<rt4ince.  Fresh 
country  air  is  very  useful,  but  does  not,  alone,  exert  such  an  influence 
as  do  tonics,  A  tonic  treatment  is  indeed  desirable  in  most 
arrest  of  symptoms  occasionally  occurs  under  its  influence  wheni 
ii  no  reason  to  think  that  the  tumour  is  tubercular.  There  is 
evidence  fhsit  any  other  drugs  are  capable  of  arresting  the  progress  < 
morbid  growths,  and  the  chief  practical  question  is  the  possibility  i 
eicision. 

Apart  from  this  problem  is  tlmt  of  the  relief  of  symptoms  which  we 
are  powerless  to  remove.     Those  that  depend  on  meningitis — which 
extend   beyond  the  original  range  of  misehief,  and  are  characterised 
by  subacute  onset,  with  increased  headache  and  vomiting,  and  often  by 
fever— may  sometimes  he  relieved  by  counter* irritation  and  by  leeehet, 
if  the  patient  is  in  a  eondi!  ion  to  l>ear  them.    Of  other  symptoms,  head* 
ache  is  one  which  most  often  calls  urgently  for  mitigation,     Belief  can 
usually  lie  obtained  by  the  hypodermic  injection  of  morphia,  but  the 
ready  habituation  to  the  narcotic  renders  its  use  admissible  only  in  the 
most  acute  paroxysms.    Indian  hemp  ia  sometimes  useful,  but  bjo* 
seine  and  especially  antipyrin  are  more  often  effective.      Sometimes 
oounter-irritatiou  to  the  neck  gives  relief  tooccijntal  pain,  but  no  local 
application  is  so  effective  as  ice,  which  often  influences  not  only  the 
pain,  but  the  vomiting  and  convulsions.     For  the  latter,  bromide  of 
potassium    is    less   useful   than    chloraL      In    all    cades,    as    much 
brain-rest aa  poBsible  should  be  secured  ;  active  physical  exertion,  con- 
sipation,  heavy  mealSj  and  alcohol  should  be  avoided,  since  all  these 
tend  to  increase  the  cerebral  disturbance. 

There  remains  the  impurlant  question  of  operative  measures,  a 
subject  which  has  become  so  extensive  and  complex  as  to  have  passed 
almost  out  of  the  domain  of  medicine.  Only  the  salient  features  can, 
therefore,  be  noted  here.  Although  it  constitutes  a  step  in  thera* 
peutic  progress  of  signal  interest,  second  to  none  In  importance  and 
in  the  power  of  saving  life,  it  has  limits  that  are  quickly  reached  and 
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uuLj  be  eMilj  OTerlooked*     It  is  to  MacEwen,  Godlep,  and  espwially 
to  Horslej  that  wa  owe  tbe  disct>rerj  of  the  coinfjarative  eafetjr  with 
which  even  exteusife  operations  on  the   brain  may  be  unilertaken, 
prorided  Btrict  antiseptic  |»recautionB  are  observetl.     Without  these, 
tlie  danger  U  great  of  rapidly  fatal  inflammation  ;  and  even  with  them 
tbe  dura  mater  cannot  be  opened  without  some  risk  of  thia  erent,  or 
of  6ktal  sbock  to  the  system.     In  alt  cases,  therefore,  this  danj^er  hn< 
%o  be  weighed  against  the  prospeet  of  success  in  the  removal  of  a 
gfowtb,  or  the  urgency  of  symptoms  that  may  be  relieved  for  a  time, 
ev«B  when  tbe  tumour  is  beyond  reach.     It  is  only  a  small  proportion 
of  iatr»rCranial  growths  in  whicb  extirpation  is  practicable*     A  care- 
ful stad?  of  the  details  of  299  cases,  by  Allen  Starr,  has  led  him  to 
tha  oonclusiou  that,  while  18  per  cent,  were  accessible,  not  more  tbtm 
6  per  Cf-nt.  could  have  been  successfully  removed.     Earlier  diagnosia 
probably  renders  this  estimate  too  smalli  but  it  is  certain  that  the 
majority  of  growths  are  beyond  reai'h.      The  cases  suitable  for  an 
o|»emtton  are  those  in  which  the  tunioyris  in  or  just  beneath  the 
cortex  of  the    brami  and   ia  such  a  locality  that    its   position  can 
be    inferred   with  eoiifidence»  especiallj  at  the   motor   region,   and 
probably  also  in  the  occipital  or  upper  temporal  lobes.     Those  that 
spring  from  tbe  membraues  and  compress  the  brain  offer  the  least 
dtffieolty.     On  the  other  band,  growths  in  the  central  ganglia,  crura, 
jamM,   or  baae    cjiouot    be   successfully    removed,   and   they    consti- 
^pte  84  per  cent,  of  the  whole  number^     The  frequency  with  which 
^Sere  ia  mom  than  ane  tuoionr  is  another  source  of  failure.     A  growth 
in  one  beuiisphere  of  the  eerebollum  would  no  doubt  be  acces»ible»  but 
such  tumours  seldom  cause  dittinf-tive  symptoms  until  they  are  of 
^yge  size;  even  then  it  is  scarcely  possible  to  ascertain  their  exact 
Btoation,  and  attempts  to  remove  a  cerebellnr  tumour  have  hitherto 
oeen  fatnl.     The  middle  lobe  of  the  cerebellum  is  so  inaccessible  and 
10  close  to  important  structures  that  it  is  not  likely  that  the  removal 
of  a  tumour  could  be  survived. 

Very  striking  is  the  effect  of  the  operation  in  some  cases  in  which 
tbe  tumour  has  rendered  ihe  patient  u  neon  scion  s,  and  has  brouirht 
him  apparently  near  the  end  of  life.  Immediate  improvement  b^» 
been  ful lowed  by  steady  recovery,  and  in  no  malady  has  life  been  more 
distinctly  saved.  But  such  cases  are  unfortunately  few.  and  we 
bare  to  put  on  the  other  side  the  fa^jt  that  tbe  removal  of  an  iufiU 
Imting  tumour,  even  when  perfectly  accessible,  involves  also  that  of 
nervr-elemente  which  still  retain  functional  power,  and  therefore  the 

C ration  is  followed  by  increased  palsy,  which  may  be,  in  some  degree, 
permanent  character.  This  is  a  minor  consideration  when  life  is 
gateDed,  but,  in  many  cerebral  tumours,  tbe  danger  to  life  is  not 
^in  or  near;  the  question  of  an  operation  is  one  of  peculiar 
difficulty  in  many  cases  of  the  kind,  especially  when  the  tumour  ia 
possibly  syphilitic  or  probably  tubercular  in  nature.  Eacb  ease  mu^t  be 
dealt  with  according  to  its  apparent  character  and  obvious  course,  and 
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the  introduction  of  a  new  and  greater  dangler  to  life  must  be  carefully 
avoided.  The  danger  is  not  yet  fairly  iudirated  by  publifthed  licti. 
It  must  also  l^e  remembered  that  convukiona  do  not  alwajs  ceMe 
when  their  original  cause  ia  removed  ;  although  their  reeitfTdDce,AfUr 
an  operation,  is  occasionally  only  for  a  time,  it  is  more  frequeotlj 
persistent. 

But  operations  that  fail  to  a<^hieve  their  primary  object  at6  ]l0t» 
therefore,  devoid  of  result.     The  removal  of  part  of  the  cranial  wall  Im 
heen  found,  by  exf^eritiice,  to  be  followed  by  a  remarkable  dimtHQ^on, 
and  even  arrest,  of  the  pain  of  a  growth  that  cannot  be  excieed,  an  dieet 
which  haa  generally  continued  as  long  as  the  patient's  life  endmtd* 
which  is  seklom,  in  such  cases,  for  many  months.    Hence  this  opentioa 
has  been  advocated  by  Horsley  as  the  burest  mode  of  affording  relidi 
apart  from  the  possibility  of  excision.     P«iin  is  not,  however,  tfai 
only  symptom  thus   relieved.      The   operation  is   usuallv   followed 
by  a  remarkable  subsidence  of  the  optic  neuritis,  if  this  is  present, 
probably  because  tluid  effused  outside  the  brain  is  no  longer  forcd 
into  the  lymphatic  spaces  of  the  ()apilla,  and  no  longer  convey 8  to  n 
material  capable  of  intensifying  iutiammation  thut  may  descend  the 
nerve.     Hence  it  is  probable  that  sight  may  sometimes  thus  be  saved, 
even  though   a  certain  amount  of  neuntis  persists*      Against  these 
advantages,  liowever,  must  bo  placed  the  possibility  that  life  may  be 
materially  shortened,  and  the  urgency  with  which  relief  is  required 
must  be  carefully  considered.     But   the  danger  to  life  is  less  than 
from  another  procedure  whieb  has  also  been  advocated  for  the  same 
object,  that  of  puncture  of   the  lateral  ventricles,  any  tender  spot 
being  chosen  if  the  seat  of  the  growth  Is  uncertain.*     This  bus  so 
often  set  up  a  subacute  inflammation,  fatal  in  one  or  two  weeks,  that 
its  wisdom  is  doubtful,  especially  in  view  of  the  fact  that  it  seems  to 
afford  little,  if  any,  more  relief  than  the  simple  trephining.     But  if  a 
growth  can  be  influenced  by  drugs,  their  employment  is  obviously 
preferable  to  any  operation^  and,  although  the  chance  of  systemic  in- 
fection by  a  tubercular  tumour  has  been  thought  to  justify  the  remutal 
of  sueh  formations,  the  danger  of  this  infection  seems,  in  practice,  to 
be  extremely  small.f 

•  Weip^  Huwley,  Kimpp,  nnd  otli(*rg. 

t  The  above  sket^li  deals  otiiv  with  tlio  more  obTioQa  oonclaiiont,  ttiggested  lo  tha 
pliysiciaiij  regarding  a  subject  wlilcli  hof  lurgely  passett  iuto  the  province  of  tTiTgerj* 
Aa  auchj  llie  reurder  will  find  it  diiCiiB»ed  in  gi eater  detail,  &tid  with  much  iii*t«rial 
for  rettectiDD,  in  the  fullo^ing  ^rticlei.  In  theses  And  in  many  others  that  li*V6 
ftp[>enrf^d  daring  the  iuit  three  years,  will  be  found  m  discu»ftion  on  f undiLinenul 
qnestiotiA  of  the  criiiilo>ceicbral  topography,  of  which  some  nccount  U  given  in  ih§ 
eiirly  ptirt  of  thia  \oiniite,  but  which  ahuutids  with  points  that  are  atlll  ondecided. 

Horblt^j,  'Biit.  Mid.  Juiirn.p'  1B90.  MacEwen,  ibid.,  18S8.  Kiiapp,  'IntT»- 
cranlal  Growths/  It<'&to[i.  Ib91.  Fraser,  *A  Guide  to  Dpenitiotu  on  th«  Brain' 
(photogmphi),  liondon,  lb91. 
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INTKA-CRANIAL   ANEUEISM. 


Both  the  larger  arteries  of  the  bram  aBd  their  branches  within  tli** 
cerebml  substance  are  occasionally  the  seat  of  anenrismal  dilatation. 
Within  the  brain  the  aneurisms  are  minute,  ranly  exceeding  a  pin'i 
hmi  m  siae,  and  hence  are  called  '*  railtarj  aneyrisms."  Thej  are 
important  chiefly  as  causing  bsemorrhage  into  the  substance  of  the 
brain,  in  connectioa  with  which  they  have  been  described.  Only 
tbo  aneurisms  of  the  hirger  cerebral  arteries  will  be  considered  in 
ihia  section.  Such  aneurisms  are  more  coin  men  in  the  vessels  of 
the  brain  than  in  those  of  similar  sbe  elsewhere,  partly  on  account 
of  the  considerable  bluod-pressure  to  which  these  vessels  are  exposed, 
and  p&rtlj  because  their  walls  are  more  frequently  the  seat  of  morbid 
eliangefl. 

Cjlu«B8.— Males  suffer  more  frequently  than  females,  in  the  pro- 

periion  of  3  to  2.     Practictilly  unknown  under  ten  years  of  age.* 

aneurisms  occur  in  each  decade  of  life,  from  fen  to  sixty,  with  nearly 

equal  frequency ;  after  sixty  they  become  rare,  but  are  met  with  occn- 

tiona]ly  up  to  extreme  old  age.     About  an  equ:il  number  occur  before 

fter  forty,  and  about  one  sixth  in  the  second  decade  of  Mf^^ 

they  are   much   more   frequent  do  ring  the  first  half   uf  b'fe 

are  aneurisms  elsewhere.     An  explanation  for  this  is  found  io 

beir  immediate  causes. 

There  appears  to  be,  in  rare  casea,  a  peculiar  inherited  tendency  to 

formation  of  anenriam.     A  diatingoishfd  physician  died  young 

3m  the  rupture  of  an  intra-eranial  aneuri^jm ;  ten  years  later  hia 

Other,  a  medical  student  aged  twenty,  showed  me  a  distinct  aneuriim 

.  an  artery  of  his  hand. 

The  immediate  cause  is  simOar  to  that  of  aneurisms  elsewhere — a 

ange  in  the  structure  of  the  wall,  wheieby  the  muscular  and  elastic 

elements  are  replaced  by  distensible  fibroid  tissue.     In  consequence 

this,  the  wall  yields  permanently  under  the  blood- pressure,     A 

png  results,  which  goes  on  increasing,  as  tbe  walls,  thinned  by 

fision,  lose  still  further  their  power  of  resistance.    The  mechanism 

which  this  structural  change  is  produced  varies  in  different  caseii. 

» may  be  a  primary  degeneration,  or  the  effect  of  inflammation,  caused 

■  injury  or  imperfect  embolism,  or  tbe  structure  may  be  changed  by 

philitic  disease.     The  two  latter  influences  causa  aneurism  much 

[>re  frequently  in  this  than  in  other  situations. 

(1)  Primary  degeneralion  is  an  occasional  cause  in  the  second  half 

*  Yet  it  lA  poaiible  thiit  dbeaie  of  tbe  arteries  due  to  inheritedi  lypbtiift  maj  c&ii»e 
aaetimm  im  eiu-ly  life,  since  it  m&j  cjiiue  ceribrid  lieeiiiorrb>ig^e.  An  itiitaticc  in  s 
boj  of  eigbt  U  mentioned  on  p.  389.  The  occurrence  of  Aneuriam  froni  emboUam  la 
alao  poMdbla  under  teo^  alibongb  I  do  not  know  of  mny  recorded  Initanoe. 
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of  life*  It  maj  be  a  eimple  fibroid  cbange  due,  apparentlj,  meTwte 
tbe  straiiL  to  wbich  tbe  vessela  are  expO:>ed,  &iicl  this  is  especuJi| 
influential  in  arteries  which  came  oft  direcllj  fram  large  tniuk 
Thus  an  aneurism  was  seated  on  an  abnormal  artery  which  pa 
between  the  internal  carotids  beneath  the  optic  commiasufe  (W4 
MitLbell).  Atheroma  seldom  leads  to  simple  dilatatiou,  althoni^tk 
process  of  breaking  down  of  the  degenerated  wall  sometimes  cmoaaii 
dissecting  aneurism.  Pattj  degeneration  does  not  involve  &  tendeoq 
to  yield  before  the  blood-pressure,  as  does  simple  fibroid  change, 

(2)  Injury,  a  blow  or  fall  on  the  bea^t  is  an  occasional  antecedent 
(in  6  per  cent,*),  and  seems  to  act  sometimes  bj  direct  damage  to 
the  wall  causing  traumatic  arteritis,  sometimes  by  a  change  in  the  nil 
of  the  artery^  produced  by  inB;LUimattOD  which  spreads  to  it  from 
adjacent  si  mctuves.    Tbe  internal  i:'arotid  suffers  most  from  this  mam* 

(*3)  SyphilUic  dieease  afficts.  as  is  well  known,  the  arteries  d 
the  brain  more  frequently  than  those  of  other  parts.  Its  cbanOi 
ters  have  been  described  at  p.  425.  A  new  growth  infiltjuiei 
the  wall,  destrojing  the  muscular  tissue,  and  leaTing  cicatiiciil 
damage.  Tbe  wall  is  often  at  last  tbiuner  and  more  opaque  tbu 
normal,  the  cavity  of  the  artery  increased^  and  the  vessel  undulr 
distensible.  An  aneurism  has  been  frequently  met  with  in  cases  of 
constitutional  syphilis  iu  young  adults,  in  whom  no  other  cause  wia 
discoverable.  It  is,  indeed,  surprising  that  this  consequence  is  not 
more  common^  when  we  consider  how  distinctly  the  aspect  of  the  ndl 
is  aiteredy  even  in  cases  in  wbich  tbe  disease  has  been  removed  bj 
treatment.  But  It  seems  to  be  limited  to  cases  in  which  the  morbid 
process  has  existed  for  a  long  lime,  or  has  undergone  apontaneoiu 
cicatrisation.  It  is  possible  that  an  aneurism  only  forms  when  \h 
elastic  lamina  has  been  destrojed ;  this  persists  long  after  the  isoi- 
cular  tissue.  The  basilar  artery  is  a  frequent  seat  of  aneunsm  foa 
this  cause. 

(4)  Finholism  is  probably  the  most  frequent  cause  in  tbe  first  hilf 
of  life.  There  are  few  cases  during  this  period,  without  indic^tioni 
of  syphilis  or  injury^  in  which  there  is  not  evidence  of  pa^t  or  [»res6Dt 
heart  disease.f  We  know  that  the  fragments  of  lymph  which  are 
washed  from  tbe  viihes  in  endocarditis  have  often  an  irritatiTe 
character,  bearing  septic  material  or  organisms;  and  these,  at  tht 
I*kce  at  whicb  they  are  arrested,  may  excite  itiflatumation  similar  to 
that  in  their  source.  If  an  artery  is  imperfectly  closed  by  such  i 
plug,  its  walls  become  inflamed,  altered,  and  yet  are  still  exposed  to 
the  pressure  of  the  blood,  before  whicb  they  yield.  Tbe  mechamsD 
has  been  traced  in  tbe  arteries  of  the  limbs,  but,  like  embolic  oodtt^ 
sion,  is  far  more  frequent  in  the  arteries  of  tbe  brain.  Hence  alio 
the  middle  cerebral  artery,  embolic  occlusion  of  which  is  the  moii 

*  Eight  ca»ei  of  131  coUect«U  l>y  Killian. 

f  The  fr^quvQcy  of  heart  disease  wai  Boted  by  Lcbcrt  utid  oilier  obcerreti,  bit 
the  ifigniScftnee  of  tks  aiiocuition  wm  first  pointed  out  bj  Churoh* 
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frequeut*  is  ibat  on  wMch  atieurisins  are  mast  comiDan,  atid  may  even  be 
I  wnltiple^^  Aneurisms  due  to  this  cause  may  occur^  however,  on  &nj 
mrterjy  eTen  the  basilar  or  vertebrals.  Complete  cloaure  is  probablj 
effective  if  a  pervious  branch  maintains  tlie  circulation  in  the  Teasel 
on  the  cardiac  side  of  the  plug* 

OsvEBAi*  Patholoot. — AneuHsma  are  twice  a^  common  in  the 
system  of  the  internal  carotids  as  in  that  of  the  Tertebrals.  The 
middle  cerebral  branches  are  affected  more  often  than  anj  other,  but 
only  &  little  more  frequently  than  the  basihir,  the  two  toj^ther 
making  up  more  than  half  the  number  of  cases.  Next  in  frequency 
is  the  internal  carotid  itself,  which  is,  however,  diseased  only  half  as 
frequently  as  the  middle  oerebraL  In  two  thirds  of  the  cases  of 
aneurism,  one  of  these  three  Tessels  is  the  seat  of  the  disease.  The 
other  arteries  are  affected  in  the  following  order  of  frequency ;  ante- 
rior cerebral,  {posterior  communicatiDg^  anterior  communicating, 
vertebral,  posterior  cerebral,  inferior  cereT^ellar.t  Aneurisnns  of  the 
arteries  of  the  centml  ganglia,  within  the  substance  of  tbe  brain,  are 
very  rare.  A  remarkable  instance,  in  which  an  aneurism  in  the 
lenticular  nucleus  attained  the  size  of  a  small  chestnut  before  it 
caoaed  death  by  rupture,  has  been  recorded  by  Eastian.^  Other 
l^re  on  record  in  which  an  aneurism,  although  not  found, 
probable,  because  fatal  heeniorrhage  occurred  under  the  condi- 
tiona  iu  which  aneurijiiiis  are  produced. § 

Aneurisms  are  Hither  more  common  on  the  left  side  than  on  the 
right  in  the  proportion  of  four  to  three.     In  about  a  fifth  of  the 

•  Rect^iit  medical  literature  abounds  with  illuttrfttiont  of  the  iftoc^tion  of  iutrii- 
crantal  nn^nristni  «tid  endoearditU.  One  striking  initance  may  be  quoted.  A  boy 
twelve  y€ttrt  old  taffered  from  mitral  diteas^  after  rheutnatio  fever,  and  after  death 
there  were  found  drcumicribed  depoaiti  od  the  itiitrAl  rtdve,  with  numeroas  infareta 
in  tbe  fplecn  and  kidneyi*  At  the  origin  of  the  left  posterior  cerebral  artery  from 
tbe  basilar  there  was  a  small  aneuriim  tlie  ttze  of  a  pea,  and  the  rigbt  pocterior 
eerebral  wai  closed  by  an  embolnsj  immediately  behind  which  wfti  another  anenrism  of 
■imiliir  tile.  The  artery  beyond  wai  obliternted.  Here  wo  Imve  a  deinoufltratjon 
of  tbe  local  Msoeiation  of  the  two  prooe«ftei.  (Riiiiclifusa^  *  St.  Petersburg  med. 
Wpchtnicbrift,'  F«jb.  18ib,  1878,  ind  •  Virchow'i  J»bre«b,/  187**,  vol.  ii,  p.  102.) 

f  Tbe  following  la  the  nniuerical  frequency  in  1&4  ca«e»,  obbitned  by  combining, 
in  wo  far  at  they  do  not  overlnp,  the  stiiiiedcs  of  Leb^rt  ('  Ib^rlin.  klin.  Wocben- 
•chrift/  18G6),  Dnrand  (•  Dea  An^vrv»tnes  da  L'ervewn/  Pai  U,  1868),  and  Bartholow 
{*  Amer.  Joum.  Moth  Scit-nee/  Oit.,  1872),  and  tbe  a^ldition  of  ten  caaei  recorded 
by  otberti^Middle  cerebral  4i  ca^es,  basilar  41,  internal  carotid  28,  anterior  cere- 
bral  14,  posterior  cotiimunicutiitg  8,  anterior  communicating  8^  vertebral  7>pO«terior 
cerebral  6,  inferior  cerebellar  S. 

t  'Trant*  Clin.  Soc,/  1884.  p.  18. 

{  Another  instance  It  the  c&he  of  hmmorrbai^e  In  a  boy  of  eighty  with  inherited 
typbilit  and  arterial  diseaie,  mentioned  already,  A  very  instructive  caie  of  hmmor* 
fbage  into  one  corpua  •tritttnm,  hnreting  into  tbe  ventriclea,  in  h  boy  of  fifteen, 
with  alight  mitral  diseaie,  haa  been  leeordcd  by  Buttian  (' Tram.  Clin.  Soc.,'  ivil» 
1884,  p.  21).    tn  each  of  tbeta  catet  an  auenrism  of  a  cerebral   artery  wae  highly 
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cases  there  is  more  tban  one  aneorism,  j 
embolism.  Bilateral  svuimetry  is  very  rare,  as  in  th< 
cerebrals  or  the  two  vertebrala.*  In  character  the  anenrifm  ii 
almost  alwaja  a  true  sacculated  aneurisTO.  very  rarely  dissectbg; 
Occasional] J  there  is  a  general  dilatation  of  the  vesseL  The  villi 
are  usually  tbiD^  but  often  are  lined  bv  laminated  clot,  and  ioait- 
times  supported  by  thickezied  and  adherent  membranes.  lo  n 
they  commonly  vary  from  a  pea  to  a  nut,  sometimea  attainiog  t 
larger  size.  Tbey  have  been  met  with  as  large  as  a  hen's  egg  ett  ih/t 
internal  carotid*  anterior  cerebral,  basilar,  and  posterior  cei^ebrml,  and 
as  large  as  a  pigf  on's  egg  on  the  middle  cerebral  and  posterior  eo&» 
municating  arteries.  In  shape  they  are  usually  round,  somettiMi 
oval.  The  surface  is  red  and  smooth,  and  the  tumour  often  hac  the 
aspect  of  a  small  round  mass  of  clot,  the  wall  being  so  thin  u  to  b^ 
invisible.  When  rupture  has  taken  place  the  aneurism  is  in  tht 
midst  of  a  coagnlum,  and  great  care  may  be  needed  to  diecover  ii 
It  is  best  to  wash  away  the  clot  slowly  by  a  gentle  stream  of  water* 

An  aneurism,  except  it  be  of  very  small  size,  necessarily  obtains  worn 
by  compressiog  adjacent  structures.  The  cerebral  substance  maybe 
thus  damaged,  the  nerves  at  the  base  compressed,  and  even  the  boot 
eroded.     It  is  by  this  meane  that  the  chief  symptoms  are  produced 

Rupture  of  the  aneurism  occurs  in  rather  more  than  half  the  casei, 
and  in  a  still  larger  proportion  in  the  young*    Most  frequently  tbe 
blood  escaj>es  into  the  membranes  at  the  base  of  the  brain.  The  openifig 
in  the  aoeurisui   is  usually  small,  and  the  escape  of  bluod  may  b« 
gradual  and  even  intermittent.     It  may  be  forced  from  tbe  base  into 
the  fourth  ventricle  by  tbe  openings  through  which  liquid  escapes  eul 
of   the  ventricle ;    this  distension  of    the  fourth  ventricle   it  ocoi' 
Bionally  tlie  immediate  cause  of  death.     In  some  cases,  however,  ta 
which  the  aneurism  is  supported  by  thickened  membranes  on  its  outer 
side,  it  gives  way  where  it  is  in  contact  with,  and  perhaps  embedded 
in,  the   brain-substance,  and  the   hsamorrhage  o<-cura,  not   into  the 
membranes,  but  into  the  brain.     Thus  the  blood  from  an  aneurism  of 
the  middle  cerebral  may  escape  into  the  hemisphere  until  it  reacbei 
the  lat«^ral  ventricle,  and  I  have  known  an  aneurism  of  thecommenoe- 
ment  of  the  posterior  cerebral  to  tear  up  and  infiltrate  the  pons  before 
it  escaped  externally.     The  slowness   of  the  hemorrhage  probably 
favours  its  extension  into  the  brain^  tbe  blood  slowly  disintegrating 
the  tissue  before  it,  along  the  line  of  least  resistance.     In  one  case  a 
narrow  fistulous  tract  of  blood  extended  from  an  aneurism  of  the 
middle  cerebral,  on   the   convexity,  to   the   lateral   ventricle.      An 
aneurism  of  the  internal  carotid  has  been  known  to  burst  into  the 
cavern ouB  sinut. 


OsNsnAL  Symptomatologt.^A  small  aneurism,  in  any  sitnation, 
may  cause  no  symptoms,  and  its  existence  may  be  unsuspected  until 
^  Mott,  *  Bt&ld/  1889;  H&le  Whita. 
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nijiture  oectirB,  Such  latency  Ib  most  common  in  aneunsmi  of  the 
anterior  oommunicatiDg  and  the  cerebelLir  arteries,  and  it  is  not  inf  re- 
qaent  in  those  of  the  middle  cerebntl  aud  basilar.  When  njmptoma 
occuT,  these  are  partly  general,  partlj  locat  Headache  is  the  most 
common,  of  ten  pulsa-ting  in  character;  it  is  uaoally  continuous,  but 
sometimes  paroiysmal.  Its  seat  has  little  relation  to  the  position  of 
the  aneurism,  except  that  it  is  usuallj  occipital  when  the  basilar 
artery  is  diseased.  Giddiness  is  also  common,  whatever  be  the  seat 
of  the  aneurism.  Meutiil  diiiness  and  irritability  have  been  caused 
by  aneurisms  in  various  situations,  but  most  frequently  when  the 
anterior  cerebral  was  diseased,  least  frequently  by  aneurism  of  the 
internal  carotid  and  middle  cerebral.  Con  rule  ions  are  not  frequent, 
except  in  aneurism  of  the  middle  cerebral.  Large  aneurisms  in  any 
situation  may  cause  paralysis  of  limbs,  but  this  is  most  frequently 
due  to  those  of  the  middle  cerebral  and  basilar.  The  cranial  nerves 
are  often  paralysed,  as  they  are  adjacent  to  the  vessels  most  frequently 
affected  (see  Fig.  143).  Optic  neuritis  is  not  common;  it  has  been 
occasionally  met  with,  but  only  in  aneurism  of  the  internal  carotid  ; 
when  present  it  is  double.  Probably  an  ophthalmoscopic  examina- 
tion would  have  revealed  it  in  a  larger  pro  port  iou  of  cases.  A  murmur, 
the  most  common  symptom  of  aneurisms  elsewhere,  is  very  seldom 
produced  by  those  within  the  skulL  In  a  few  recorded  cases*  of 
aneurism  of  the  internal  carotid,  not  only  has  the  patient  been  con- 
scions  of  a  murmur,  but  this  has  been  distinctly  audible  on 
auscultation  of  the  skull,  and  has  been  arrested  by  pressure  on  the 
carotid.  In  one  case  of  aneurism  of  the  left  vertebral  artery,  beside 
the  medulla  oblongata,  a  loud  murmur  could  be  he^ird  on  each  side, 
between  the  mastoid  process  and  the  spinal  column.t 

When  embolism  causes  an  aneurism  the  obstruction  is  necessarily 
l>jirtial,  and,  aa  a  rule,  the  causal  process  produces  no  symptoms.  Never- 
theless it  is  possible  that  transient  symptoms  sometimes  occur  at  the 
lime  of  the  embolism.  In  the  case  recorded  by  Bastlan,  mentioned 
in  the  note  at  p.  531,  three  years  before  the  fatal  apoplexy,  the  boy 
was  suddenly  convulsed,  aud  af terwarJs  screamed  for  two  or  three 
hours.  A  careful  inquiry  might  elicit  a  history  of  tranaient  symptoms 
in  many  of  these  ca^es. 


AjTAUarsMs  OF  Spscuz  AitreRfES — The  symptoms  produced  by  aneu* 
risms  of  special  arteries  depend  on  the  structures  adjacent  to  these 
t^aaeb.  Their  relations  are  imperfectly  presented  in  the  brain  after 
it  has  been  removed.  Fig.  143,  representing  the  chief  relations,  is 
trom  a  dissection,  made  at  my  suggestion  by  Mr.  Shattock,  for  the 
purpose  of  showing  the  relative  positions  ot'  the  chief  arteries, 
nerves,  and  oiher  structures  at  the  base  of  the  brain.     A  reference  to 


•  Coe,  Holmei  of  Chtcngo,  Hutdiinson,  Humble,  Jeaffr^ioD. 
t  ilosKir.  *  Dlul.  Arch.  f.  kl  Med.,'  Bii.  xxxv,  p.  4l£J, 


534 


BRAIN. 


it  will  render  clearer  maBj  points  in  the  special  sjmptomAtoIoff  | 
intra-craniiil  aneurising, 

Iniemal  Carotid. — An  aneuriem  may  be  formed  withio  tbecavemow 
sinus,  or  after  tbe  artery  has  emerged  from  tbia,  as  it  lies  on  the  inner 
side  of  tbe  anterior  clinoid  process  and  origiu  of  tbe  optic  oerre^  mil 
tbe  root  of  tbe  olfa^^tory  nerve  in  front  of  it.  The  aneurism  inaf 
compress  tbe  adjacent  frontal  and  tern poro- sphenoidal  lobes,  but  it* 
chief  symptoms  are  due  to  compression  of  tbe  optic  nerve  on  Uj« 
inner  side,  and  of  tbe  nerves  in  the  wall  of  the  cavernous  sinus  on  iLr 
outer  side.  Tbe  sight  of  tbe  eye  on  tbat  side  fails.  The  third  nene 
usually  suffers  early,  and  ptosis  may  be  tbe  first  symptom  ;  but  all  tiie 
muscles  may  ultimately  hf  eume  pam1ysed,and  tbe  eyeball  may  loMien* 
sibllitjr  in  conse<]uence  of  damage  to  tbe  ophthalmic  branch  of  tb« 
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Pig.  143.^ReLilioDt  of  tlio  arteries  tmd  nerves  si  tlie  base  of  tlie  brals* 
from  an  urinal  dissection  In  whirli  ibe  bones,  Inet^il^jlllFN,  $ind  wall  cf 
tbe  csveriious  iititis  were  removed  from  tlie  left  •id©-  INi*',  infuiidK 
biibim  ;  C.  S.,  eavernmn  siniii ;  Pt  P.,  pt^rvgoid  proeett;  OC.  B.,  oeci- 
pjtal  bone.  Tbe  cranial  nerve*  are  indicated  by  fioinan  numerali;  the 
Humes  of  the  sriertes  are  nutrked  Qpou  ibem.  (After  a  drawingj  by 
Mr.  C.  E,  Adama,  of  Mr.  Shttttoek'i  diafectiou.) 

fifth.  Smell  also  may  be  izn paired.  When  the  aneurism  ia  laige. 
and  extends  backwarde,  it  may  cause  hemiplegia  by  pressure  on  tbe 
crua.  Frequently,  tbe  pressure- effect  is  limited  to  the  ocular  nerret 
Bupttire  has  occurred  in  less  than  balf  the  cases.  Transient  I u loess 
of  the  retinal  veins  has  been  observed  to  result  from  the  compression 
of  tbe  Ciivernoua  siniia  by  a  carotid  aneurism,  but  tbe  pressure  is 
quickly  relieved  by  the  free  communication  of  the  opbtbalmie  and 
facial  Teins  ;  the  enlarged  ang^ular  Tetn  may  be  con^ipicaous  beneath 
the  skin.  Optic  neuritis,  when  it  exists,  is  apparently  due,  not  to  the 
ores  sura  on  the  sinus  or  the  nerve,  but  to  the  extension  af 
nation  in  tbe  vicinity  of  tbe  aneurism  (Micbel). 
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AmUrior  Cwrthral. — The  aneurism  u  uatiflJly  in  front  of  the 
io  of  the  vessel,  sometimes  at  a  biiurcation.  The  arterj  nina 
reea  the  optic  and  the  olfactory  nerves,  and  an  aneurism  here 
compression  on  the  same  parts,  and  produces  nearly  the 
symptoms,  as  one  of  the  internal  carotid,  witb  the  important 
>tioii  tbat  the  nerves  to  the  muscles  of  the  eyeball  generally 
eMape.  An  aneurism  further  forwards  may  cause  no  local  symptoms, 
but  wbeit  the  blood*  sup  ply  to  the  cortex  is  interfered  with,  hemiplegia 
molts,  and  aphasia,  if  the  disease  is  on  the  left  side.  Tbe  Bac  usually 
hM  Y^sry  thin  walls,  and  rupture  occurs  in  more  than  half  the  cases, 
MmBk  e^knparatively  early.  The  blood  has  been  known  to  End  its  way 
la  tba  lateral  ventricle.^ 

Animior  Communieating, — The  tumour  exerts  pressure  only  on  the 
ittliier  surface  of  the  frontal  lobes.  The  aneurieui  is  usually  small, 
iad»  as  a  rule,  no  symptoms  are  prodaced.  The  wall  is  thin,  and 
lM*re  alao  rupture  occurs  early  in  most  cases. 

Potiefior  C^mmunicuting, — The  aneurism  Is  usually  situated  near 
tbe  origin  of  the  artery  from  the  internnl  carotid.  It  compresses  the 
adjacent  temporo-sphenoidal  lobe,  and  the  pressure  may  even  reach 
tlia  corpus  striatum  and  optic  thalamus.  The  third  nerve  suffers 
^  frequently.  Affection  of  sight  is  also  common,  but  it  is  usually 
aplrte,  and  we  have  no  exact  observations  on  its  character.  Pro- 
bably there  is  hemianopia  from  pressure  on  the  optic  tract,  which  the 
artery  crosses.  Hemiplegiti  (s  rare,  in  spite  of  the  proximity  of  the 
to  the  orus  cerebri,  because  the  aneurism  is  thin-walled,  and 
Mr  bursts  before  it  has  attained  considerable  eize^  or  has  exerted 
considerable  pressure. 

Middle  Cerebral. — The  aneurism  is  sometimes  near  the  origin  of  the 

Teael»  but    more  often  within  the  fissure  of  Sylvius,  sometimes  on 

one  of  its  conical  branches.     Occasiunally  there  is  more  than  one 

tion.     The  chief  pressure  is  on  the  hemisphere,  and  when  the 

Qeurism  is  withiu  the  fissure  of  Bylvius  tbe  pressure  may  reach  the 

corpus  striatum.     Paralysis  of  cranial  nerves  is  rare ;  on  the  other 

biiid,  hemi|»legia  and  convnlsious  are  common.     Speech  is  occasionally 

ifeeted  when  the  disease  is  on  the  left  side.     Bupture  occurs  in  two 

thirds  of  the  cases*      Embolism  is  the  common   eause,  and   if  tbe 

imation  engendered  involves  the  adjacent  membranes,   these 

%y  be  so  thickened  as  to  resist  external  rupture.    As  mentioned, 

under  these  circumstances,  may  work  its  way,  in  the  course  ol 

a  few  days*  from  the  conv*  xiry  to  the  lateral  ventricle.     Aneuridms 

Oq  the  eeutrai  branches  of  the  middle  cerebral  are  small,  and  probably 

QMiad  no  symptoms  until  they  burst. 

Perk^roi  — ^A  distinct  aneurism,  such  as  is  ihown  in  Fig.  106,  p,  250, 
\  extremely  rare,  although  both  arteries  have  been  thus  affected  (see 
^15).     But  in  most  conditious  described  as  aneurism  there  baa  been 
only  a  i^neral  dilatatioii  of  the  Tessel,  often  determined  by  an  original 
•  Molt»' finis*' isao. 
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inequality  in  tbe  size  of  the  two  arteries.   Important  at  are  the  adji 
structures,  symptoms  haire  seldom  Wen  obserred  m  the  caaea  in  wldeb 
such  dilataiiou  was  found.     In  the  case  figured  (p.  250),  facial  tpun 
was  the  result  of  the  compression  of  the  trunk  of  the  facial  narra. 

^cmiar.^While  absolutelj  second  in   frequency  of    affection*  if 
the  shortness  of  the  Teasel  is  taken  into  con ii deration,  the  bsclar 
exhibits  a  greater  tendencj  to  suffer  than  any  other  arteiy ;  Ihii  ii 
chiefly  due  to  its  frequent  affection  by  sy  phiHtic  disease,     Occjuiioiuilh 
I  here  is  geuend  dilatation  ;  more  frequently  the  anterior  extremity  ii 
enlarged  ;  sometimes  there  is  an  aneurism  on  one  side  of  the  ve««:lm 
the  middle  of  its  course,  rarely  near  the  origin  from  the  Tertebrak 
Tbe  pressure  is  differently  distributed  according  to  the  position  ol  tb» 
aneurism.     Usually  the  |>oiis  suffers  chiefly,  sometimes  on  one  side 
only  ;  the  pressure  may  even  extend  to  the  middle  peduncle  of  the 
cerebelhim  and  the  adjacent  cerebellar  hemisphere,  or  so  deeply  at  to 
reach  the  fourth  ventricle*     The  compressed  portion  is  of  ten  softenei 
An  aneurism  of  the  anterior  part  may  compress  the  cms  ;  one  of  the 
posterior  part»  the  pyramids  and  olivary  bodies  of  the  medulla.    The 
third  nerves  rarely  suffer,  bat  the  cranial  nerves,  from  the  fifth  to  tbe 
vagus,  are  frequently  compressed ;  the  hypoglossal  usually  escapes. 
Internal  hydrocephalus  is  an  occasioufii  consequence  of  the  obttroo^ 
tion  to  the  passage  of  liquid  from  the  veutricles.     Euptnre  occurs  m 
about  half  the  cases;  it  is  usually  aubaracbnoid*  although  the  blood 
aometiines  escapes  into  the  substance  of  tbe  pons.     It  is  remarkable 
that  in  about  one  third  of  the  cases  there  have  beea  no  sjmptoms  of 
the  tutu  our  ;  when  present  they  have  cou»isted  in  occipital  headache, 
verfigo,  and  the  symptoms  commoo  to  basal  tumours  in  this  situation^ 
paralysis  of  the  limbs,  bilateral  or  uni  lateral,  and  of  one  or  more 
cranial  nerves  on  the  opposite  side.     The  fifth  suffers  most  frequently, 
and  sometimes  there  is  n euro- paralytic  ophthalmia.      Difficulty  in 
articulation  and  in  swallowing  are  occasional  symptoms.     Convulsions 
are  rare.     Besides  the  terminal  apoplexy  which  results  from  mptui^ 
apoplectic  attacks  occasionally  occur,  and  even  eud  in  deaths  wit  hout 
rupture,  in  consequence  of  softening  adjacent  to  the  aneurism,  which 
is  sometimes  due  to  the  closure  of  a  branch, 

FoatertoT  CerehraL — ^The  aneurism  is  usually  situated  not  far  tn 
the  origin  of  the  vessel,  and  may  compress  the  upper  part  of  pons, 
€rus»  temporo-sphenoidal  lobe,  and  tbe  third  and  sixth  nerves.  Hence, 
when  symptoms  have  existed,  there  has  been  hemiplegia  with  alter* 
nate  paralysis  of  these  two  nerves^  especially  of  the  third. 

Cerehellur  Arteries. — Both  the  superior  and  inferior  anterior  cex^^ 
bellur  arteries  have  been  found  affected  witb  small  aneurisms,  b<^| 
the  pressure-effects  are  too  various,  and  usually  also  too  slight,  to  he 
of  practical  iniporlance* 


CoVRss — Tlie  dtiration  of  an  aneuristn  can  only  be  inferred  fr 
the  inadequate  evidence  afforded  by  the  duratioa  of  the  sympton 
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It  is  cerUiii,  boweyer,  tbat  ibis  Taries  between  wide  limits,  from  a 
few  weeks  to  0ve  or  six  jeam.  In  some  cases  tbe  sao  becomes  illed 
wiib  dot*  and  a  spontaneous  cure  is  tbus  ejected.*  Tbo  majoritj  of 
mmeB  luave  ended bj  tbe  rupture  of  tbe  aneurism,  wbicb  is,  so  far  as 
pa^l  ex^ierience  baa  gone,  iu variably  fatal.  Quickly  deepening  coma, 
and  ftometimes  oonvulsions,  result  from  tbe  bEBmorrha^e  into  tbe 
ibranea,  aod  deatb  often  results  in  a  few  Lours,  altbougb  some- 
tbe  bsmorrhage  occurs  so  slowly  tbat  life  is  prolonged  for 
dsys.  Kow  and  tben  one  or  more  remissions  occun  tbe  cause  of 
whidi  can  be  traced*  post  mortem,  to  be  tbe  tem[)orary  cessation  of 
ibe  kmnorrbage,  tbe  blood  bavin g  evidently  beeti  etiused  at  difft-rent 
dalieB.  Thus  one  patient  lived  for  fourteen  dajs  after  tbe  first  rupture 
of  an  aneurism  of  tbe  anterior  communieating  urtery.  Wben  tbe 
luBdnorrluige  occurs  into  tbe  brain-substance,  the  symptoms  are  similar 
to  those  in  ordinary  cerebral  bosmorrbaga. 


DiAonosiB* — In  a  considerable  number  of  cascR  tbe  diagnosis  of 
iatra-cranial  anenrism  is  impossible,  because,  until  its  rupture^  it 
produces  no  effects  by  wbicb  its  presence  can  be  recognised.  When 
symptoms  are  present,  tbey  are  commonly  tbose  of  a  tumour,  geoe- 
rally  at  tbe  base  of  tbe  btiiin.  The  aneurism  «  a  tumour,  and  its 
distinction  from  a  growth  is  often  impossible,  and  is  only  quite 
srtain  wben  a  murmur  exists  in  it.  But  such  a  murmur  has  only 
en  heard  in  a  few  cases  of  aneurism  of  tbe  internal  carotid  or 
Tertebml  arteries.  The  distiwetion  may,  however,  be  made  with 
ibility  when  tbe  symptoms  of  a  tumour,  in  the  position  of  a 
ul,  develop  in  connection  with  ono  of  tbe  causes  of  aneurism^ 
^ispeciallj  heart  disease.  Syphilis  and  injuzy  have  less  diagnostic 
[iignificance,  because  each  (and  syphilis  eapecially)  is  a  cause  of 
i|inwth  more  frequently  than  of  aneurism^  but  this  significance  varies 
liecording  to  tbe  seat  of  the  disease.  In  the  cavernous  sinus,  for 
iDstAnee,  an  aoeurisui  is  far  mora  probable  thau  a  growth.  More« 
o?cr,  in  Ciises  of  syphilis,  the  fact  tbat  treatment  fails  to  exert  an 
influence  on  the  tumour  is  often  strong  evidence  of  its  aneurismal 
nature. 

Whatever  be  the  apparent  eause»  it  is  of  great  importance  to  reeog- 
ntae  the  correspondence  in  tbe  position  of  tbe  tumour  witb  that  of 
one  of  the  arteries  liable  to  be  thus  affected,  and  to  remember  tbe 
special  relation  of  some  causes  to  certain  arteries,  as  already  described, 
mm  embolism  to  tbe  middle  cerebral  and  syphilis  to  tbe  basLbir. 

Tbe  evidence  of  tbe  existence  and  seat  of  an  aneurism  have  thus  to 
be  frequently  considered  together,  but  the  latter  is  not  oftt-n  uiuqui- 
YacaL  The  seat  of  pain  is  of  significance  only  wben  it  is  occipital 
(basilar  arterj).  Loss  ut  sight  in  one  eye,  sometimes  extending  to 
tbe  other — witb,  or  especially  without,  opiic  neuritis  ;  with  or  with* 

*  A  t*tt  In  which  thii  occurred  iti  an  Mn«uristti  of  the  internal  carotid  bit  been 
woerded  bj  Mr.  HiUcUiuvod  ('  Clia.  8oc.  Traiu./  1875). 
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out  loss  of  smell  on  the  side  first  affected, — occurs  in  aaetirism  of  tbi 
ioterBal  carotid  or  anterior  cerebral;  aud  the  distioction  betwttn  Uk« 
two  depends  oe  the  preseDce  or  absence  of  paralysis  of  the  other 
nerree  to  the  eyeball  first  affected,  which  occurs  especudlj  wLiai 
the  aneurism  is  of  the  internal  carotid.  Paralysis  of  the  third 
nerve,  withont  loss  of  sight  in  one  eje»  is  produced  by  aneurism  of 
the  posterior  communicating  artery^  and,  with  hemiplegia  on  the 
opposite  side,  by  aneurism  of  the  posterior  cerebral.  Hemuuiopiis 
would  increase  tbe  probability  of  an  aneurism  in  thin  part  of  Ui# 
base.  Affection  of  the  fifth  alone  is  of  little  si^Dificaoce,  but  witi 
bilateral  weakness  in  the  limbs,  difficult j  of  articulation  or  of 
swallowing,  it  is  produced  by  aneurism  of  the  basikr,  and  so  alio  ii 
paralysis  of  the  cranial  oerrea  below  the  sixth,  usually  aasodaidd 
with  weakness  of  the  limbs  on  the  opposite  side.  Hemiplegia  u  ai 
little  significance  in  ttselfi  but  if  considerable  it  is  unlikely  thai  iliere 
is  an  aneurism  of  either  the  anterior  cerebral  or  the  posterior  ooid* 
muDicating  arteries.  Gteneral  convulsions,  epileptiform  in  obara^r^ 
are  not  common,  but  if  they  begin  locally  tbey  su<t^gest  that  tbe 
disease  is  in  the  middle  cerebral^  and  if  they  are  opisthotonlCv  that  it 
is  in  the  basilar.  These  symptoms  are  of  diagnostic  significaiioe  odIj 
in  the  presence  of  a  cause  of  aneurism. 

The  occurrence  of  rupture,  with  seyere  apoplectic  symptoms,  m- 
creases  very  much  ihe  probability  of  the  diagnosis,  although  ii  is 
then  a  matter  rather  of  scientific  curiosity  than  of  practical  import- 
ance* Even  if  no  previous  symptoms  have  existed,  it  may  h« 
suspected  that  eudden  Rpoplexy,  steadily  deepening  in  degree»  is  das 
to  the  rupture  of  an  aneurism,  if  it  occurs  in  a  young  persoUp  or  if» 
before  the  degenerative  period  of  life  is  reached,  there  is  a  history  of 
heart  disease  or  of  i»yphilis,  or  of  iujtiry  to  the  head.  The  characters 
of  the  apoplexy  afford  but  limited  indications  of  the  probable  seat  of 
the  aneurism.  Those  suggestive  of  meningeal  hemorrhage  are  of  no 
localising  Rignifitancerbut  those  of  haemorrhage  into  tbe  pons  suggest 
an  aneurism  of  the  basilar,  or  of  the  commencement  of  the  posterior 
cerebral  artery. 

The  difficulties  of  the  diagnosis  of  aneurism  do  not  always  cease 
with  life.  The  damage  to  the  tissues  and  vessels,  caused  by  tie 
hemorrhage  tlat  follows  rupture,  may  render  it  impossible  to  find 
the  remains  of  a  small  aneurism,  especially  of  one  with  thin  walls, 
difficult  to  discern  in  the  mass  of  clot  around  it.  But  meningeal 
hiemorrhage,  under  tbe  conditions  that  suggest  aneurism,  is  enough 
to  justify  a  strong  suspicion  of  its  existeoca 


I 


I 


Peoonosis.— If  the  diagnosis  of  an  intra*cranial  aneurism  is  certain* 
the  i^rognosis  is  extremely  grare.     The  probability  that  death  will 
result  is  very  great,  and  the  duration  of  life  is  most  uncertain,  since  j 
it  is  impossible   to  say  how  near  or  how  distant  may  be  the  fatU  I 
rupture.     These  conclusions  are  not  invaUdated  by  the  fact  that,  in  a 
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eoDsrdemble  proportion  of  reoordod  cases,  rupture  lias  DOt  occurred. 
lo  most  of  these  the  aiieurisniB  were  small,  and  caused  no  symptome. 
Tbequ^stton  of  prognosis  reUtes  only  to  aneuriams  which  have  caused 
8? mirtomt.  and  in  most  of  these  caaes  rupture  has  occurred.  But  the 
end  mmj  not  be  neir;  in  mnny  cases  the  symptoms  have  coutinued 
lor  two,  three,  or  five  years,  and  if  Btationary  the  chance  of  long 
duration  is  slightly  greater.  Nor  is  ft  fatal  isBue  absolutely  certain* 
AtpODlmieouscttreof  intra- cranial  aneurism  has  been  more  than  once 
obuert^  Id  aDeurism  of  the  internal  carotid  tbe  prognosie  is  dis- 
Uiietlj  better  than  in  tbat  of  otht-r  arteries,  because  more  can  be  done 
by  Iremtmeut,  or  at  least  has  been  done,  than  when  other  vessels  are 
Ib^  se^t  of  the  disease. 

Tekatkcnt. — If  an  intra-cranial  aneurisin  is  suspected^  it  is  impor- 
tant to  aroid  as  far  as  possible  all  influences  wbich  tend  to  increase 
Uie  arterial  pressure,  as  exertion  and  stooping,  or  which  tend  to  acce- 
Icmte  the  moTement  of  the  blood,  as  alcohol.  To  these  ends  also  the 
^■bowels  should  be  kept  loose,  and  tbe  patient  should  sleep  with  head  and 
HnbonldcfTs  well  raised^  If  there  is  reason  to  suspect  that  tlm  aneurism 
r  li  of  syphilitio  origin,  iodide  of  potassium  should  be  given  to  prevent 
r  iD<^«ase  of  arterial  disease  elsewhere  i  although  it  is  not  to  be  antici- 
pate tbat  it  can  influence  an  aneurism  already  deyeloped.  it  may  pro- 
mota  coagulation  in  il  Ergotine  has  been  recommended^  but  the 
wall  of  an  aneurism  contains  no  tissue  on  wbich  the  drug  can  act 
^[ore  reasonable  measures  are  those  designed  to  favour  coagulation  in 
sac  Tbese  consist,  first,  in  the  **  starvation  "  treatment,  tbe  utility 
which  in  intm-ctanial  aneurism  has  still  to  be  proved,  whatever 
the  origin  of  tbe  anenrism.  Secondly,  iodide  of  potassium  has  been 
Ten  to  promote  coagulation,  and  with  a  result  which  certainly  warrants 
employment*  In  one  case*  the  patient ,  a  woman  aged  forty,  suffered 
from  right  frontal  headache,  photophobia,  impaired  vision  in  the  right 
eye,  and  paralysis  of  the  external  rectus  ;  a  systolic  murmur  could  be 
heard,  loudest  at  tbe  right  temple.  Iodide  of  potassium  wais  given  In 
doses  increasing  to  S6  grs.  daily.  Four  months  later,  after  a  violent 
attack  of  vomiting  and  purging,  the  murmnr  sttddenly  ceased,  and  did 
not  recur.  In  five  weeks  the  paralysis  of  the  external  rectus  bad  dis* 
appeared.  There  can  be  no  doubt  that  an  aneurism  existed,  and  tbat 
coagulation  had  occurred  in  the  sac.  The  immediate  cause  of  the 
clotting  was  probably  the  prostration  from  tbe  vomiting  and  pui^it>g, 
but  it  is  at  least  possible  tbat  tbe  result  may  have  been  favoured  by 
the  iodide  of  potassium,  eiuce  tbis  drug  certainly  promotes  coagulation 
in  aortic  aneurisms.  The  third  method  of  promoting  coagulation  in 
the  sac  is  to  ligature  the  artery  frt>m  wbich  tbe  diseased  vess^-l  derives 
its  bupply  of  blood.  Hitherto  tbis  has  only  been  adoptetl  in  the  case 
of  aneurism  of  tbe  internal  carotid,  for  which  the  common  carotid  has 
been  tied  with  success.  It  is  only  in  aneurism  of  this  artery  that  the 
•  Recorded  by  Dr.  Humble;,  of  Corfe  Castle,  *  Li^uctV  1S7^»  ii*  PP*  ^90  &u<l  B7^ 
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diagnont  IkM  been  idBmenUy  lova  t6  jiiitiff  t^ 
If  other  aneuriemt  oonld  be  diagnoied  with  equal  oerUinty,  Urn 
measare  would  be  more  often  jastifiable.  For  baailar  aaanrini,  fb 
▼ertebrali  would  have  to  be  tied,  but  Dr.  Alexander,  of  Lirerpool,  hai 
shown  that  thia  operation  ia  practioable,  aiid»  if  not  deroid  of  daagfi^ 
is  attended  with  kaa  risk  than  ia  the  aneurism  ttaelf.  Whan  ruptan 
haa  occsurred,  no  treatment  haa  hitherto  had  any  influenoa^  but  tb 
onaet  of  apoplexy  inoreasea  the  indioation  for  ligature,  and  likswia 
its  justification,  unless  the  end  ia  obTioualj  too  near  to  peirmit  lifDti 
beaaTid. 


DE0ENERATI0N8   OF    THE  BRAIN. 


CYSTIC   DEGENERATION, 


Tbx  thmakeii  brain  of  tbe  old  ts  occa^ionallj  riddled  wltli  smal] 
esfitiefl,  from  tbe  size  of  a  pea  do wd wards.  The  change  is  seen 
cbiefij  in  tbe  white  subs  tan  ce*  and  is  Bometimes  general,  sometimei 
limited  to  certain  parts.  Tbe  caTities  are  tbe  enlarged  fieriTascular 
■paoes,  and  tbe  alteration  seems  to  represent,  in  tbe  substance  of  tbe 
brain,  the  senile  atrophy  which  causes  the  surfaee  to  shrink,  the  sulci 
to  be  widened,  and  tbe  subarachnoid  fluid  in  them  to  be  increased  In 
qnantit?.  It  is  also  usnallj  associated  with  a  similar  enlargement  of 
the  ▼entricles.  As  Cbarcofc  has  pointed  out,  the  moat  frequent  Sf-at 
of  this  cjstic  degeneration  is  a  zone  of  the  white  substance  between 
the  region  supplied  hj  the  cortical  arte  ties  and  that  of  tbe  central 
Testels*  in  which  the  terminal  branches  of  each  eet  are  inadequate  for 
Uie  perfect  maintenance  of  nutrition.  It  is  not  probable  that  tbcse 
eaTitles,  however  numerous,  give  rise  to  8ym[>toms,  any  more  than 
does  the  (general  shrinkage  of  the  brain,  hnt  the  arteries  witbin  them 
have  bnt  little  support,  and  dilatation  and  rupture  may  be  facilitated , 
especi&llj  when  the  cavities  ©list  outside  the  lenticular  nucleus,  where 
cerebral  bsBmorrhage  so  often  tiikes  place.  Tbey  often  contain  dehri§ 
of  nerre-tissne,  and  hssmatoidin  crystals,  tbe  remains  of  some  small 
ertravaaation.  Occasionally,  especially  in  the  pons,,  tbe  cavities  are 
met  with  at  an  earlier  age,  even  in  yoyiig  ad  nits,  and  are  then  some- 
timea  thought  to  hare  a  patbologieal  significanoe  which  they  do  not 
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The  old  view,  that  softening  may  occur  as  a  primary  process^ 
^though  wrong  as  regards  the  common  acute  softening,  seems  to  be 
justified  by  rare  cases  in  which  softening  oconrs  without  demonstrable 
^asociation  with  disease  of  the  arteries^  or  corres|)ondence  with  tbeir 
d^istribntion,  and  is  so  gradual  in  its  onset,  and  slowly  progressive  m 
its  course,  aa  to  make  a  dependence  on  the  vessels  very  improbable. 
Soiae  CftMB  of  this  kind  have  been  collected  bj  Wernicke,^  and  a 
*  MjeLfback  der  Gehkn-KrAQklieitea/  M.  n,  p.  149. 
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(ew  other  iostaocea  are  to  be  found  in  meJical  Ittorature,  oU  tni 
recent.    The  afifection  is  almost  always  seated  in  the  white  Bubitasii 
of  the  hemisphere^  a  feature  in  which  it  differs  from  the  acute  ioft^^n* 
ing  of  actual  obstruction*    But  there  is  no  reason  to  su^^pose  thst  tU 
grej  matter  invariably  eacapea.     The  change  consists  of  simple  whiti 
sofleuing,  which  presents,  under  the  microscope,  chiefly  the  produfitf 
of  degeneration.     The  affected  area  is  often  sharply  limited  from  the 
adjacent  normal  substance.     The  extent  of  the  lesion  variea  mnch  ii 
different  eases :  subcortical  softening  has  even  extended  through  ibe 
whole  convexity  of  one  hemiepliere.     Although  tho  grey  matter  of  thi 
cortex  has  not  been  primarily  affected  in  the  cnses  exaniine^i,  itmtj 
suffer  secondarily  when  the  softening  of  the  white  Bubetanue  is 
sire*    The  diffluent  tissue  is  then  limited  exteiiaally  by  the  pia 
and  sometioies  there  is  a  thin  layer  of  cortical  grey  matter  below tlk 
Ohronio  softening  may  also  affect  the  cerebellum,  but  it  ther6  diSen 
from  the  cerebral  softeningp  since  the  cortex  suffers  more  thtm  tin 
white  substance.     I  have  seen  the  cortex  of  almost  the  whole  of  both 
hemispheres  of  the  cerebellum  uniformly  softened  and  atropbied,  whik 
the  white  substance  was  unaffected.    In  this  case  there  were  also 
several  areas  of  softening  in  tbe  ceiebral  hemispheres,  in  the  whits 
substance  and  in  the  grey  matter  of  the  cerebral  ganglia. 

The  recorded  cases  are  still  too  few  to  afford  much  information  t> 
garding  the  causes  of  chronic  progressive  softening*  All  that  can  be 
said  is  that  it  occurs  in  both  seiea,  and  is  a  disease  of  the  second  half 
of  Life,  most  frequent  between  sixty  and  eighty.  The  chief  symptoms 
are  hemiplegia — motor  and  sensory — of  gmdual  onset.  Weakness  eoill* 
mences  in  one  part  and  gradu silly  spreads  to  the  whole  of  one  side,  bot 
without  considerable  sensory  loss.  Slight  irritative  symptoms  oocur, 
numbness,  tingling,  and  foi  micution  in  the  limbs,  and  in  some  eases 
these  have  been  the  seat  of  paroxysmal  paim  Bigidity  may  accom- 
pany  the  commencing  paralysis,  but  ceases  when  it  is  fully  developed. 
Convulsions  are  very  rare.  There  may  be  occasional  attacks  of  giddi- 
ness, but  apoplectic  seizures  do  not  occur  in  the  chronic  form.  The 
intellect  may  be  little  affected,  or  the  patient  may  become  dull  and 
apathetic,  and,  towards  the  last,  comatose.  But  the  cerebral  sym- 
ptoms have  usually  reached  a  certain  degree  of  severity,  and  then 
remained  stationary.  Death  ultimately  occurs  from  bedsores,  pneu- 
monia, or  some  intercurrent  senile  malady,  perhaps  favoured  by  the 
nervous  state.  The  duration  of  recorded  cases  has  varied  between 
a  few  months  and  two  years,  but  the  onset  cannot  easily  l»e  fixed* 

Although  it  is  not  probable  that  the  condition  is  directly  related  to 
arterial  disease,  the  IiLtter  is  present  in  most  senile  cases,  and  may 
have  an  indirect  influence  in  determining  the  lesion,  its  common  seat, 
the  white  substance,  being  nourished  partly  by  the  central^  partly  by 
the  cortical  vessels,  with  the  effect  just  mentioned  in  the  account  of 
cystic  degeneration.  Subacute  and  acute  cases  are  met  with,  which 
present  every  gradation  of  course  between  the  chronic  form,  the  less 
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I  mpid  forms  of  iofteoiiig  from  arterial  oocluaion,  and  focal  mflam- 
I  antofj  tofteuing.  It  ia  especially  important  to  keep  in  view  the 
^^^uei»  in  the  old,  in  wbicU  tUe  s/mptoifis  suggoiit  a  focal  chronic 
^^MBMnmatioii  (metitioned  oa  p,  469).  Fathobgiotd  facts  are  urgentlj 
^ftteded  regarding  all  these  forms,  and  the  subject  is  commended  to 
the  notioo  of  iho!»e  under  whose  obserration^  lu  workhouses  for  iji< 
!,  the  diaenses  of  the  old  so  often  come. 
b  will  be  seen  that  the  elironic  5vm|>toms  b*>ar  a  considerable 
bianco  to  those  of  cerebral  tumour.  A  difference  is  in  the 
fart  thai  headache  is  more  often  absent  than  present,  and  verjr 
tmr^w  reaches  the  degree  of  intensity  tJiJit  is  so  characteristic  of 
tiimoar.  Optic  nenntis  has  also  been  absent  in  the  cases  in  which 
tbo  fjes  ha^e  been  examined.  The  greatest  diai^ooatic  difficulty  is 
preMutad  by  eaaes  of  very  chronic  course.  If  symptoms  develop  in 
a  sQb«fccute  manner,  reach  a  considerable  degree  of  intensity  in  sis 
wedn  or  two  mouths,  and  then  remain  stationary,  the  distinction  from 
titmoar  is  more  easy,  because  a  rapidly  growing  new  formation  rarely 
nndergoes  early  arrest.  The  age  of  the  patient  ia  also  of  some  sig- 
nificanoe;  in  the  first  half  of  life,  tumour  Is  more  probable  than 
softening.  The  occurrence  of  general  convulsions  makes  softening 
unlikely,  bat  cortical  fits  may  be  produced  by  softening  situated  at 
the  motor  region. 

Iiittle  can  be  said  regarding  the  treatment  of  these  cases.  Our 
knowledge  of  them  depends  only  on  the  cases  in  which  the  nature  of 
tlie  disease  has  been  ascertained  by  a  post-morteui  eiaminatioQ,  and 
in  tbiaMlit  does  not  appear  that  any  treatment  empbued  has  }ia«]  un 
appreetable  influence  on  the  course  of  the  disease  The  most  suitable 
measures  will  probably  be  those  recommended  for  the  chronic  stage  of 
acute  tofteiung— rest,  nutritious  food,  with  general  and  cardiac  tonics. 


DISSEMINATED  OB  INSIFLAB  SCLEROSIS. 

Tbe  disease.thus  named  consists  in  the  formation  of  scattered  islets 
of  sclerosifl  in  various  parts  of  the  brain  and  sptnal  cord,  sometimes 
also  in  the  cranial  nerves.  Our  knowledge  of  the  affection  is  recent. 
The  lesion  was,  indeed,  long  since  figured  by  Carswell  and  Cruveilbier, 
%Qd  it  was  described,  thirty  years  ago,  by  Frerichs,  Biudfleisch,  &c.^  but 
the  malady  was  not  generally  recognised  until  re-invt'sti gated  by 
Volpian,  and  by  Charcot  and  his  pupils,  and  described  by  Charcot  in 
liis  widely  circulated  *  Lectures/  It  is  called  by  the  French  **  Sclerose 
mn  Plaques  Disseminates,**  by  tbe  Oennans  "Multiple  Sclerosis,"  and, 
in  this  country,  the  French  designation  has  been  modified  into  "  Dis- 
aemioated  Sclerosis;*'  but  it  is  also  called  '' luaular  Sclerosis."  a 
oouTenient  term,  proposed  by  the  late  Dr.  Moxon. 
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Tbe  pftthological  relatioos  of  the  morbid  procega  are  ttilU  t4> &  Ur^ 
extent,  obscure,  and  much  reuiainB  to  he  done  in  elucidattBg  iff  eUnkil 
histoiy  and  pathological  relations.  Aa  regards  tbe  symptoms  of  tK« 
typical  form^  little  cao  be  added  to  the  description  given  hj  Chirtot^ 
but  there  is  much  nncertaintj  regarding  the  untypical  vanetieSy  nhtk 
are  by  no  meaiis  rare. 

Three  forms  of  the  disease  have  been  distinguiahed— cerebnl 
spinal,  and  cerebro-spinal,  according  to  tbe  situation  of  the  iibti 
of  geleroaia,  and  tbe  corresponding  difference  in  the  Bymptoms  tiuj 
produce.  The  oerebra-s^iinal  variety  must  be  regarded  be  the  typic^ 
form,  wbicb  gives  rise  to  the  complete  series  of  symptoms ;  but  the 
disease  may  be  at  first  limited  to  one  part,  and  may  afterwards  become 
general;  or  it  may  remain  limited,  so  far  as  symptoms  are  concerned, 
to  the  part  first  affected.  Hence  the  nature  of  many  cases  is  mil- 
understood,  and  other  diseases  have  often  been  described  am  eiamplei 
of  this  affection;  its  name  having  become  familiar^  it  ii  apt  to  be 
suspected  where  it  does  not  exist. 

Etiology. — Insular  sclerosis  occurs  in  both  sexes  with  nearly  tbe 
same  frequency.  It  is  met  with  at  altnost  all  periods  of  life  between 
child bood  and  old  age,  but  especially  io  the  first  half  of  adult  life. 
The  majority  of  the  cases  commence  between  twenty  and  thirtj- 
five.  Is  one  verified  case  it  commenced  at  seven*  and  its  symptoms 
have  been  observed  still  earlier ;  ia  another  case  it  began  as  late  at 
sixty,  but  in  old  age  it  is  extremely  rare.  Direct  heredity,  or  the 
affection  of  two  brothers  or  sisters,  has  been  noted  in  a  few  instances, 
bnt  18  quite  exceptional ;  indirect  inheiitance  is  more  go  mm  on, 
shown  by  a  family  history  of  insanity,  epilepsy,  or  of  some  form  of 
chronic  paralysis.  Often,  however,  no  hereditary  predisposition  can 
be  traced.  lu  about  half  the  cases  tbe  disease  develops  without  any 
recognisable  cause,  near  or  distant.  Among  the  inOuences  to  which 
it  has  been  immediately  ascribed,  tbe  most  frequent  are  exposure  to 
cold,  mental  distress,  over-exertion,  some  acute  diseaseian  actual  lesion 
of  the  ceutral  nervous  system  of  traumatic  or  other  nature,  or  some 
specific  febrile  disease.  But  any  siegle  exciting  influence  is  to  l*e 
traced  only  in  a  very  small  proportion  of  tbe  cases,*  and  tbe  most 
noteworthy  fact  regarding  them  is  the  occurrence  of  the  disease  at  a 
time  of  life  when  general  influences  have,  as  a  rule,  no  late  sequels. 
Among  the  acyte  diseases  that  have  preceded  it,  typhoid  fever  and 
smallpox  are  tbe  most  frequent;  it  has  also  been  known  to  follow 
diphtheria  and  erysipelas.  The  preceding  morbid  proresses  in  the 
nervous  system  have  been  apparently  acute  or  subacute  inflammation 
(myelitis,  Ac.),  primary,  or  secondary  to  some  injury.  Their  symptoms 
have  subsided,  or  have  left  some  stationary  residual  effects;  after 
an  interval  of  a  year  or  more,  the  indications  of  insnlar  sclerosis  have 
slowly  developed.  I  have  known  it  to  begin  during  pregnancy,  remain 
stationary  until  the  next  pregnancy,  and  then  become  progressive. 
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Prece<liDg  sypbilis  con  scarcely  ever  be  traced,  so  that  it  is  doubtful 
whether  the  very  rare  cases  in  which  symptoms  of  this  disorder  in 
•jphilitic  subjecU  ha76  beeo  remored  bj  treatment  were  reall/  due  to 
sclerosis.^ 

Pathologioax.  Ahatomt-— The  islets  of  sclerosis  that  characterise 
the  disease  are  always  irregular  im  situation,  scattered,  as  it  were  at 
mndom,  through  the  central  nervous  sjstem,  subject  only  to  the  most 
general  laws  of  distributlou,  and  corres ponding  in  localitj  in  no  two 
<»jse8.  The  odIj  law  which  can  be  traced  is  that  thej  generally  com- 
meoce  in  the  white  sul»8tanoe.  In  the  brain  they  seldom  iavade  the 
grey  matter  of  the  cortex,  and  never  se^m  to  begin  in  it,  however 
nmnerous  they  may  be  in  the  white  substance  of  the  centrum  ovale,  ft 
favourite  seat.  They  are  irregular  in  shape,  and  vary  in  size  from  that 
of  a  pea  (or  less)  to  that  of  a  walnut.  In  colour  they  are  reddish  grey,  a 
little  darker  than  the  normal  grey  substance  of  the  corter,  and  ratlier 
more  tranMlacent.  Their  section  is  usually  on  the  level  of  that  of  the 
ftdjacent  cerebral  tissues  occasiomiUy  it  ii  a  little  depreasedp  but  on 
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TtQ,  144.— Insular  itlerotis. 

4.  Centrum  ovale  of  right  hGmi«pher«. 

B.  Pom  tnd  medulla, 

C*  Peri-eperidyTnal  jilerosii  ftnxind  the  de«cendiiig  eornu  of  the  Ifttenl 
ventricle,     (A,  B,  and  C  are  from  nn  orij^iniil  caae.) 

D.  Section!  of  the  ipinal  cord  to  sIiomt  tha  varying  diitributioD  of  the 
•cWdsU  at  different  regioiia.     (After  Leyden^) 

^  Sotne  facts  bdartng  on  thii  qaeation  will   be    oonmdcred  in  the   aeciion  on 
•  Plathology.*' 
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the  surface  (as  ia  tbe  crua  or  pons  or  cord)  tbey  are  somctimea  slightl? 
promiDent.  The  sclerosis  dues  not,  howeyer,  increase  perceptibly  tK^ 
volume  of  the  part  in  which  it  occurs.  To  the  Baked  eye  the  ialeta  %n 
sharply  defioed ;  the  transition  to  the  normal  tissue  is  suddeiL  The 
eousistenoe  of  the  sclerosis  is  usually  a  little  firmer  than  that  of  ibt 
hrain- tissue,  and  they  are  sometimes  distinctly  firm  ;  occasionallfi  ia 
old  cases, same  may  be  alrooet  cai-tilaginous  in  their  firiimeBS.  Oviisg 
to  the  position  of  the  islets  in  the  cerebral  hemisphere  there  is  osmUl? 
no  indication  of  their  presence  on  the  surface  of  the  brain^  ewea  when 
ft  large  number  are  found  in  its  interior.  Although  the  cortex  ii 
seldom  involved,  the  central  ganglia  are  frequently  invaded,  and  lie 
sclerosis  is  sometimes  abundant  beneath  the  lining  membrane  of  tiie 
lateral  ventriule  (Fig,  144,  C)  and  in  the  corpus  caltosam.  In  tk 
cms  and  pons  the  islets  are  often  numerous  j  some  may  be  eonspicuouj 
on  the  suiface  from  their  contrast  with  the  white  fibres  which  coo- 
stitute  the  superfiLvial  layer  of  these  parts,  while  others  are  scattered 
through  the  interior  of  the  pons  or  medulla.  They  are  met  with  dsa 
in  the  cerebellum,  but  are  usually  few,  and  here  also  are  confined  to 
the  white  substance*  In  the  spinal  cord  the  areas  of  disease  appear 
on  the  surface  as  grey  patches ;  they  are  irregular  in  size,  but  usuall? 
of  greater  vertical  than  transverse  extent,  and  on  section  they  iiro 
seen  to  extend  for  a  variable  distance  in  the  substance  of  the  cord, 
sometimes  through  a  considerable  part  of  one  half  (Fig»  144,  D),iinj, 
in  cases  of  long  duration,  the  disease  may  even  extend  through  the 
whole  thickness  of  the  cord.  Such  diffuse  sclerosis  of  the  lower  ptrt 
of  the  cord  has  been  met  with  in  association  with  characteristic  isletf 
in  the  upper  part  of  the  cord  and  brain,  from  which  it  prubably  doc* 
not  differ  in  nature.  Very  rarely,  however,  a  slight  diffuse  sclerosis 
has  united  the  spots  of  disease  io  the  brain.  The  cranial  nerves  ue 
often  involved;  for  a  certain  distance  a  nerve  may  be* grey  tad 
sclerosed  either  in  its  entire  thickness  or  in  part.  The  olfactory, 
optic,  third,  fifth,  and  facial  nerves  are  those  that  have  been  moil 
frequently  affected.  Less  commonly  the  roots  of  some  of  the  spioal 
nerves  are  affected. 

In  the  diseased  areas  there  is  an  overgrowth  of  the  neuroglia  anil 
a  wasting  of  the  nerve*fibres.  The  tissue  contains  connective-tissuti 
elements,  glia-cells  and  fibres,  spider-cells,  and  ultimately  a  mass 
fine  fibres,  denser  in  asjject  than  the  fibres  of  the  normal  neurogltj 
Among  these  tissue- elements  there  may  be  fatty  granules  and  globnli 
t  he  remains  of  the  degenerated  nerve-elements.  The  nerve-fibrea  t) 
pass  through  are  changed  in  various  degrees.  The  chief  alteration 
a  narrowing  of  the  white  substance,  which  becomes  reduced  (as  seen 
in  section)  to  a  narrow^  scarcely  appreciable  ring  around  the  axis- 
cylinder,  and  even  this  may  cease  to  be  recognisable.  The  axis- 
cylindei-8  persist  longest,  but  ultimately  they  may  disappear.^     The 

«  The  pernsteace  of  the  uxis-cyltnd^rs  was  first  ixjioted  out  by  Charcot^  mud  hu 
been  imce  eoufinned  by  Schultx«t,  Dej^rine,  BaLloski,  anil  othew. 
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walls  of  the  Tessels  become  thick ea€df  and  the  merease  of  the  adja- 
ceot  eoDoeotive  tissue  may  be  very  coEspieuous,  Shoal d  the  sclerosis 
mrolTe  the  grey  substance,  the  nerve-cells  become  atrophied,  aud  the 
intenrenlBg  structures  suffer  changes  like  tbose  of  the  white  sub- 
stMiee^  but,  from  its  nature,  less  readily  perceived.  Over  affected 
arsfta  that  reach  the  eurface  there  may  be  a  slight  thickening  of  the 
pi^  mater,  but  seldom  svjthoient  to  be  recognised  with  the  naked  eye. 

If  an  area  of  sclerosis  occupies  part  of  a  tract  of  fibres  that  is  liable 
to  undergo  secondary  degeneration^  such  degeneration  may  or  may  not 
he  found  beyond  the  part  diseased,  hut  it  is  usyally  present  iti  some 
degree.  The  difference  seeois  to  depend  on  tbe  conditinn  of  the  aiis- 
crlinders;  as  long  as  the  change  is  confined  to  tbe  white  substance  of 
the  nerire- fibres  there  is  no  secondary  d^*  gene  rati  on,  but  as  soon  as 
the  axis -cylinders  suffer^  degeneration  occurs* 

When  the  optic  nerve  undergoes  general  atrophy,  the  same  ten- 
deiii^  18  seen  for  the  axis-cylinders  to  persist  and  the  medullary 
•lieAlll  to  iltlfer.  The  coDnective  tissue  is  mucb  increased  between 
adles  and  in  the  inner  nenre-sheath,  and  the  nuclei  between 
rve- fibres  are  multiplied  (Ubthoff),  An  islet  of  sclerosis  in 
^is  or  any  nerve  presents  the  conditions  already  described. 


Stmptoms* — The  wide  variations  in  the  position  of  the  islets  of 
sclerosis  entails  a  corresponding  difference  in  tbe  symptoms  that  are 
produced.  Loss  of  muscular  power  in  the  limbs,  variously  distri- 
buted»  and  often  at  fij*st  partial,  is  the  most  constant  manifestation  of 
the  dtaeaae.  Since  the  morbid  process  usually  involves  the  pons  and 
spinal  cord  as  well  as  the  brain,  some  islets  can  hardly  fail  to  occupy 
the  motor  tract.  The  deficiency  of  power  in  the  arms  is  very  variable 
in  degree,  but  the  characteristic  feature  of  the  weakness  is  its  associa- 
tion with  a  peculiar  symptom,  jerky  irregularity  of  movement,  wide 
in  range,  and  ceasing  on  rest.  It  may  exist  also  in  the  neck  muscles, 
and  in  the  legs ;  also  in  the  latter  it  is  often  masked  by  the 
general  unsteadiness  it  causes,  but  it  is  sometimes  conspicuouSt 
even  when  tbe  arms  are  little  affected;  ataxy  may  exist  alone, 
but  simple  spasmodic  paraplegia  is  still  more  common.  Some  of  the 
cranial  nerves  are  often  also  paralysed*  Among  other  symptoms, 
nystagmus  is  exceedingly  common,  and  so  is  a  peculiar  disturbance 
of  articulation*  These  symptoms  vary  in  occurrence  and  degree, 
in  different  cases,  to  an  extent  which  makes  it  impossible  to  give  a 
description  of  the  disease  alike  accurate  and  comprebensive,  aod  also 
gives  rise  to  numerous  difficulties  in  its  diagnosis. 

The  variation  in  the  character  of  the  symptoms  extends  to  their 
order  and  to  tbeir  mode  of  onset.  In  some  cases  tbe  peculiar 
inco-ordi nation  in  the  hands,  or  in  one  alone,  is  the  first  indication  of 
the  disease.  In  other  and  more  frequeut  cases  the  legs  first  become 
weak^  or  tbe  patient  is  unsteady  in  standing  or  walking.  Dull  paius 
the  limbs  may  trouble  the  patient  for  a  year  or  two  before  the 
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ooseti  or  ti  sense  of  '*  numbness  **  m  the  bands  and  feet,  oceniiooiSj 

with  actual  lessened  sensiliilitj,  may  occur  and  pass  away,  or  etei 
recur  mure  than  once.  Less  com  in  only  some  cranial  nerre^paljtj 
occurs  at  the  onset,  or  speech  is  ohserTed  to  l>e  peculiar,  but  in  tiiui 
majority  of  cases  the  limb  symptoms  precede  the  othera.  It  is 
important  to  rememher  that  some  of  the  preceding  syinptotos  may  b« 
due  to  a  morbid  process  connected  with  the  cause  of  the  disease. 

Of  the  individual  sjoiptonis,  the  jerky  irregularity  or  tremor  is  the 
most  peculiar  and  charaiteristic.  It  is,  as  just  observed,  manifest^^ 
most  frequently  in  the  arms.  At  rest  the  limb  is  still,  and  presebi* 
no  spontaneous  tremor »  but  as  soon  as  a  movement  is  attempted,  in 
the  endeav0ur»  for  instance,  to  take  hold  of  «ome  object,  the  arm  ii 
thrown  about  in  a  wilclty  Irregular  manner,  and  movea  in  Bnddeu 
quick  jerks^  now  in  one  direction,  now  in  another^  until  at  last  bj  & 
great  effort,  and  sometimes  with  a  sudden  dash,  the  patient  succecili 
in  graaping  the  object.  If  he  tries  to  raise  a  glass  of  water,  iht 
moTements  are  so  wild  that  the  contents  of  the  glass  are  piobtblt 
spilled.  In  an  attempt  to  write,  the  violent  movements  produce  oalj 
irregular  strokes  upon  the  paper  as  the  hand  dashes  to  and  fro,  ard 
often  the  paper  is  pierced  or  even  the  pen  is  broken  in  the  attempt. 
In  soaie  instances  the  movements  are  slighter  in  range  and  mort 
regular,  even  resembling  sim[jie  tremor,  although  its  relation  to  lii« 
nra.]ady  may  be  proved  by  the  presence  of  the  typical  form  in  wom% 
other  part  It  is  said  that  in  rare  instances  the  movemeiitgha?ebe«9 
known  to  continue  during  rest,  but  there  is  some  doubt  as  to  the 
nature  of  such  exceptional  cases.  The  movements  are»  as  a  ral^ 
increased  by  effort,  by  motion,  and  by  attention.  The  more  tJ)e 
patient  tries  to  overcome  them,  the  more  violent  they  are,  but  tlu 
variations  in  degree  are  not  great,  and  the  disorder  of  movement  ii 
unceasing,* 

The  muscles  of  the  neck  often  share  the  disorder  of  movement,  mi 
there  is  irregular  oscillation  of  the  bead,  and  sometimes  of  the  trunk, 
whenever  the  patient  sits  up.     The  derangement  may  even  be  gnmter 
in  the  muscles  that  support  the  head  than  elsewhere,  and  it  may  cante 
so  much  unsteadiness  that  the  head  has  to  be  kept  still  by  the  buo^^ 
to  permit  the  patient  to  drink.     When  laid  at  rest  the  head  at  OQ^H 
becomes  stilL     Although  the  affection  of  the  movement  of  the  legp 
usually  causes  unsteadiness,  which  may  render  walking  impoasiblt 
without  assistance,  and  even  standing  difficult,  they  sometimeB  present 
the  irregularity  of  movement  above  deauribed.     It  will  be  seen  that 
the  distribution  of  this  symptom  varies  much,  and  with  it  the  genenil 
aspect  of  the  cases.     For  instance,  while  it  is  usually  most  marked  in 

•  Hence  they  are  called  by  the  Germ  ana  •*  Intet^tioas-ZitUrti/'  &  term  nrhick 
cannot  be  rt'ndered  in  Englith  witboat  inaccuracy,  on  aecoant  of  the  meaniDj^  of 
*'  intention."  "  MovemDnt-truiiior  *'  embraces  all  varieties,  but  fail*  to  indicaU  the 
irregularity  of  the  typical  fonn,  Pcrhapa  "  atactic  tremor "  would  be,  on 
whole,  the  best  term^  becaiue  there  is  no  ataxy  without  voluntary  movement. 
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the  arms,  on©  unqucstioiiable  case  presented  in  tbese  onlj  the  fine  irre- 
gular tremor  on  sustaiDed  movemeat^  great  inco-ordinatioQ  m  the  legs, 
>od extreme  jerky  disorder  in  the  muscles  supporting  the  head.  Earelj 
Bb  symptoms  exist  on  one  side,  alone  or  chieflj  ;  one  limb  is  then 
■affected  than  the  other,  as  in  a  case  in  which  tbe  left  leg  was 
Ay  weak,  while  the  left  arm  presented  typical  irregularity  of  moTe* 
It.  Such  instances  might  be  multiplied  iudefinitely;  they  are  ez- 
lined  by  the  great  Tariety  in  the  lesions, 
dome  we:»k«e*8  usually  ac<.'om  panics  this  irregular  in  co-ordination  ; 
it  maj  be  at  first  sligbt,  and  indeed,  at  tbe  Tery  onset,  it  may  be 
^senL  On  the  other  band,  weakness  may  exist  alone,  eapeelally  in 
Uie  l^gtt,     Onoe  establisbtd,  tbe  loss  of  power  gradually  increases. 

Tbe  jerky  irregularity  has  been  ascribed  by  Charcot  to  an  irregular 

resistance  to  conduction  in  tbe  nerve-fibres  at  tbe  sclerosed  spot;  it  is 

supposed  that  the  cbauges  in  the  white  substance,  or  in  tbe  axis* 

Cjrliiider»  interfere  with  conduction  aloni;  the  Utter,  and  as  this  change 

IS  unequal  in  degree,  even  in  adjacent  fibres,  there  is  a  various  degree 

of  r&tardation  of  the  voluntary  infiuenc^  on  tbe  muscles,  and  hence  the 

irr^pilarity  of  tbe  contractions.     Tbis  hjpotliesis  derives  some  support 

^Rym  the  fact  that  a  precisely  simiiar  symptom  is  present  in  some 

K*^  of  tumour  of  tbe  brain,  in  whirb,  for  instance^  a  tubercular 

growth  compresses  the  motor  path,  as  in  the  case  of  tubercle  in  tbe 

^ros  shown  at  Fig.  142^  p.  509*    I  bave  met  with  this  symptom  also 

ft  a  case  of  tubercle  of  tbe  pons.     To  some  (Erb,  &q,)  tbe  theory  has 

appasred  inadequate,  and  ihey  incline  to  tbe  alternative  explanation, 

that  the  disorder  is  due  to  the  occurrence  of  islets  of  sclerosis  in  some 

paiiicular  sitoation  in  which  tbey  derange  the  co-ordinating  function. 

Tbe  aymptom  is  said  to  coincide  with  sclerosis  of  the  pons,  and  to  be 

absent  in  cases  in  which  the  lesion  is  confined  to  the  spinal  cord. 

Simple  weakness  in  tbe  leg^  is  common,  and  is  often  tbe  earliest 
•ymptom  of  the  disease,  and  may  present  a  paroxysmal  increase  on 
eiertion,  so  that  the  patient  falls  occasionally,  aud  can  ouly  resume 
walking  after  a  rest.  When  it  ist  considerable  it  is  usually  accom- 
panied by  an  eicess  of  myotatic  irritability  (increased  knee-jerk,  foot- 
d.onu8a  ^c),  which  goes  on  to  spasm,  so  that  a  state  of  spuRtic  para- 
plegia is  established.  This  is  indicative,  as  in  other  cases,  of  degenera- 
tion of  the  lower  parts  of  tbe  pyramidal  tracts.  Such  degeneration  in 
ihia  disease  is  secondary,  tbe  consequence  of  the  development  of  areas 
of  sclerosis  some wL ere  in  the  dorsal  region  of  tbe  cord,  involving  the 
pyramidal  tracts.  In  the  rare  cases  iu  which  tbe  lesion  is  limited  to 
the  spinal  cord,  such  spastic  paraplegia  may  be  tbe  only  symptom  of 
its  presence,  and  many  cases  have  been  mistaken  for  primary  lateral 
sclerosis.  Tbe  ataxy  of  the  legs,  present  in  other  cases,  varies  in  its 
chaiacter,  and  probably  also  in  its  mechanism.  There  may  be^  as  we 
haTO  seen,  jerky  inco-ordi nation  with  wbich  the  myotatic  irritability  is 
usually  increased.  In  otht?r  cases  there  is  simple  unsteadiness,  some- 
iiiaea  like  cerebellar,  sometimes  like  spinal  inco-ordination.     It  ia 
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probable  tbat  this  is  due  to  the  interroption  of  the  npward  ptJht 
from  the  muscles*  as  es plained  m  vol,  i.  In  a  rare  group  of  cftiea 
the  state  of  the  legs  is  tdentieal  with  that  in  true  tabes»  perhaps 
in  consequence  of  a  patch  of  Bclerosia  ie  the  posterior  colamnt  in  the 
lumbar  region  •  but  it  is  also  possible  that  tlie  condition  is  true  tabei, 
a  sjstem-degeneration  in  one  part  of  the  central  nervous  system  actxyto^ 
panjrio^  the  insular  sclerosis  in  another  part  This  association  will  lit 
considered  in  the  section  on  [jatbologj. 

The  eicess  of  the  muscle-reflex  action  in  the  legs  may  ineireaie  to 
rigidity,  the  common  variable  extensor  spasm,  or,  in  rare  caMS^  fl€>xor 
contracture,  so  that  the  legs  are  pernianeutly  drawn  up.  OccasaonaUr 
a  single  group  of  tniiscles  may  become  rigid  and  contracted  in  the 
arms  as  well  as  in  the  legs*  Muscular  wasting  is  rare,  but  local 
irregular  atrophy  may  result  from  the  invasion  of  the  grey  matter  ol 
the  cord  by  some  islet  of  sclerosis. 

Cutaneous  sensibility  is  normal  in  the  early  stage  of  the  diseste, 
but  it  ma?  afterwards  b^  impaired.  The  loss  varies  much  in  iti 
distribution  according  to  the  situation  of  the  sclerosis  on  which  it 
depends,  Earely  there  is  hemianEesthesia  from  the  development  of 
an  islet  in  the  sensory  path  within  the  brain.  The  loss  is  more  often 
partial,  involving  only  a  small  area  on  a  limb,  a-ud  it  may  or  may  not 
correspond  to  the  motor  palsy.  Wheu  there  is  diffuse  sclerosis  of  tha 
cord  there  may  be  extensive  Joss  of  sensibility  on  the  legs.  The  con- 
dition of  sensation  is  int-ellitrible  when  we  remember  how  slowly  the 
aiis-cy finders  of  tlie  nerve-fibres  sufler,  and  that  a  greater  amount  of 
damage  is  required  to  abolish  sensory  conduction  than  suMaei  to 
cause  motor  palsy.  Irritative  symptoms  are  occasionally  present;  a 
sense  of  vague  numbness  or  formication  in  the  hands,  sometimes  also 
in  the  feet,  may  be  a  very  early  symptom,  and  may  even  pass  awaj 
before  other  disturbance  is  developed,  althougb  it  occasionally  per* 
gists.  Dull  acbing  pains  in  tbe  limbs  are  not  uncommon,  esp6ciall^| 
in  the  egs,  sometimes  in  tbe  back,  and  may  occur  from  time  to  tin^^ 
throughout  the  course  oC  the  disease.  Sharp  momentary  pains  also 
occur,  but  not  often,  A  girdle  pain  may  occur,  early  or  late,  per- 
gistent  or  transieut,  complete  or  {>artLal,  but  also  is  not  frequent. 
These  sensations  are  chiefly  complained  of  wben  there  is  other 
evidence  of  the  presence  of  sclerotic  islets  in  the  spinal  cord,  but  even 
thi-n  tbey  may  be  absent,  and  the  comfort  of  the  patient  may  he 
undisturbed.  ^H 

Eye  symptoms  are  frequent  and  important.  The  optic  nerve  mi^V 
suffer  in  various  ways.  There  may  be  impairment  of  sight  in  one 
eye  or  in  both,  often  with  an  irregular  contraction  in  the  field  of 
vision,  and  without  at  first  any  visible  changes  in  the  optic  nerve  to 
account  for  it.  Tbis  condition  depends  upon  the  development  of  an 
islet  of  sclerosis  in  one  or  both  optic  nerves,  or  in  the  optic  ehiasma. 
It  may  progress  to  almost  com|jlete  blindness  of  one  eye.  After  a 
time,  secondary  atropby  supervenes,  and  can  be  seen  with  the  opb^id* 
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moseope.    Occasionallj  the  atrophy  is  preceded  bj  dight  Deuritig, 
hen  the  sclerosis  is  near  the  ejebalL     In  some  cases,  again,  there  is 
primary  atrophy  of  the  optic  nerves,  exactly  like  that  which  occurs 
tabes,  with  a  similar  failure  of  sight,  proportioned  to  the  visible 
iratioD  in  the  nerve.     Both  eyes  usually  suffer,  but  one  is  often 
ected  earlier  and   more   than   the  other.     This   complication  is, 
»rding  to  my  own  experience,  rather  more  frequent  than  the  form 
described,  and  is  of  much  pathological  interest. 
The  internal  ocular  muscles  are  seldom  involved,  but  each  form  of 
temal  paby  is  sometimes  met  with,  loss  of  accommodation  rathtT 
ore  frequently  than  loss  of  the  light-reflex  alone.     The  pupiU  are 
metimes  unequal,  or  become  so  on  aooommodation. 
On  the  other  hand,  the  external  muscles  often  present  some  abnor- 
lity.     The  most  frequent  disturbance  is  nystagmus,  which  is  an 
:ceedingly  common  symptom  of   the  disease,  altbough  we  cannot 
plain  it.     Both  forms  occur,  spontaneous  and  on  movement,  but 
,e  former  is  uncommon  i  the  latter  is  that  usually  preseut,  and  it 
does  not  differ  in  features  from  that  which  is   met   with  in  other 
central  degenerations.     It  is  generally  on  lateral  or  upward,  seldom  on 
wnward  rotation.     The  quick  displacement  of  the  globes  is,  as  a 
le,  in  the  direction  of  the  voluntary  movement,  but  curious  varia- 
tions are  sometimes  met  with,  especially  in  association  with  loss  of 
met.     One  patient  could  only  move  the  eyes  to  the  left  balfway 
the  can  thus  for  a  moment,  but  nystagmus  only  occurred  od  move- 
t  to  the  right.     In  another  cu^e,  on  movement  to  the  right  there 
nystagmus  with  the  quick  movement  to  the  right ;  ou  movement 
upwards  there  was  rotatory  nystagmus,  and  vertical  oscillation  when 
the  eyes  were  directed  to  the  left.     In  another  tbe  quick  motion  was 
to  the.  right,  wht;tber  the  movement  of  the  eyes  was  towards  the 
right  or  the  left  side.     These  variations  quite  baMe  our  power  of 
explanation. 

The  external  palsies  ftre  more  often  of  a  conjugate  movement  than 
of  a  single  nerve  or  muscle,  except  the  cxtt^rnal  recti  (sixth  nerves), 
which  may  be  weakened  on  one  or  both  sides  i  one  superior  rectus 
is  occasionally  feeble.  But  convergence,  and  the  movement  of  both 
eyes  towards  one  side,  are  the  motions  most  often  impaired,  and  they 
are  occasionally  lost.  In  exceptional  cases,  however,  there  is  con- 
siderable and  increasing  paby  of  one  of  the  ocular  nerves,  as  tbe  third, 
due  to  the  development  of  sclcroisis  in  the  nerve-truuk.  Transient 
diplopia  is  also  occasionally  complained  of,  even  in  the  early  stage  of 
the  disease. 

Other  cranial  nerves  may  also  become  paraljsed  by  the  same 
mechanism  and  with  the  same  rarity,  especially  the  facial,  ifth,  or 
hypoglossal  nerves.  In  the  affection  of  the  first  of  these,  all  parts  of 
the  face  suffer,  and  the  degenerative  reaction  is  well  marked.  Yerj 
rarely  there  is  clonic  spasm  in  the  face,  which  may  even  be  the  first 
symptom.    In  the   £Cth   nerve,  either   one   or   both   parts   may  b^ 
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myolyed.  The  implication  of  the  sensory  part  cauaas  mnch  leia  pain 
thaa  is  produced  by  most  other  lestona  of  this  nenre-tronk*  Tbe 
sclerosis  tbat  thus  damages  these  nerves  may  be  either  in  the  nerfv 
itself,  near  the  surface  of  the  brain,  or  in  the  pons  or  medalla,  at  the 
central  course  of  the  fibres.  Difficulty  in  swallowing  maj  be  proteni 
wh^n  the  pons  or  medulla  is  the  seat  of  the  morbid  procefli. 

Another  very  frequent  symptom — so  common  as  to  bt^  of  diagOMtie 
importance — is  a  peculiar  change  in  articulation.  Syllable!  (lets  fre- 
quent I  j  words)  are  unduly  separated  and  unduly  accentuated*  in  wbit 
has  been  termed  ** staccato,"  or  "sjliabic/'  or  "scanning"  utteiaoee^ 
often  with  a  tendency  to  elide  the  ends  of  words.  Some  pati^nti, 
indeed,  present  only  elisive  or  slurring  articulation*  The  sjllabie 
form  suggests  a  difficulty  in  uttering  the  syllables,  and  there  may  be 
an  actual  consciousness  of  this  difficulty.  The  moTemeot  of  the 
tongue  is  sometimes  jerky  and  irrcgulari  but  the  face  is  seldom 
inrolTed,  and  the  peculiar  affection  of  speech  is  tnd^^pendent  of  mj 
Tisible  disorder  of  the  tnovt-iuent  of  the  tongue.  It  haa  been  met 
with  when  the  pons  and  meduUa  were  free  from  sclerosia,  and  iti 
source  is  thus  obscure. 

Slight  mental  change  is  con^mon;  considemble  alteration  is  verr 
rare.  There  may  be  failure  of  mtimory,  but  especially  frequent  ii  u 
undue  complacency  and  contentment,  which,  under  the  increasing 
disability,  is  dibttnetly  unnatural.  There  is  not  often  any  miatakea 
idea  of  improvement,  but  the  patient  may  seize  on  and  exaggerate 
any  distinct  diminution  in  the  symptoms.  This  morbid  complacency 
is  rather  more  frequent  in  women  than  in  meu,  and  in  young  adnlti 
than  in  later  life.  Hysterical  and  emotional  di^tyrbance  may  aim 
0ccur,  even  in  men.  Tcry  rarely  mental  di^iturhance  is  conaideiahli 
enough  to  amount  to  chronic  insanity. 

Among  other  synifitoms  that  are  frequently  met  with  are  headaehi 
and  giddiness  ;  both  may  occur  early  in  the  disease,  and  are  usually 
paroiysmal.  The  vertigo  is  especially  pronounced,  but  its  frequency 
has  been  over-eslimatvd,  and  after  a  time  it  ceases  to  occur.  The 
attacks  may  be  very  severe  and  come  on  apart  from  any  apparent 
cause.  As  in  other  forms  of  severe  giddiness,  it  may  be  accompanied 
by  vomitiog,  and  this  may  also  occur  in  paroxysms  without  TertigttS 
often  in  association  with  headache,  ^B 

Other  paroxysmal  disturbances  are  sometimes  met  with,  es}>ecially  of 
apo[*lectiform  character,  similar  to  those  that  occur  in  general  para- 
lysis of  the  insane.  There  may  be  attacks  of  simple  coma,  with  pyrexia 
(even  to  104°),  or  there  may  be  unilateral  convulsions,  or  the  attack 
may  be  followed  by  transient  hemiplegio  weakness  or  rigidity.  Ooca- 
Bionaily  the  patient  dies  in  such  a  coma,  and,  post  mortem  (ae  in 
general  paralysis),  no  acute  lesion  can  be  found.  Such  paroxysmal 
disturbance,  or  some  more  trifling  functional  derangemenl, 
precede  the  definite  symptoms  of  the  disease* 

The  general  nutrition  of  the  sufferer  is  often  unimpaired^  aadl 
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thoea  there  ia  an  actual  increaae  in  the  amount  of  aubcutaoeous  fat. 
Tn^thic  di&tuibances  haTe  been  obaerred  in  rare  cases, — local  oedema, 
altered  secreltou  of  sweat,  changes  iu  the  growth  of  hair  or  nails, 
ehranic  arthritis,  and  berpeiic  eruptiona, 

Oev^BM  AUTD  DuBATioN. — Id  Bome  cases  the  course  of  the  nmtadj  is 
uniformly  progressive  from  the  first  to  the  last.  Mure  frequently 
periods  of  apparent  arrest  alternate  with  periads  of  progress,  and  its 
full  development  may  be  followed  by  arrest,  actual  or  approximate, 
fur  years.  The  duration  varies  between  two  and  fifteen  years,  the 
average  being  between  three  and  sii  years.  The  most  rapid  case  I 
have  known  was  fatal  a  year  and  three  quarters  from  the  onset.  The 
moat  common  cause  of  early  death  is  interference  with  the  functions  of 
tlie  medulla  oblongata,  especially  impairment  of  deglutition  with  its 
various  consequences.  In  a  few  eases  death  occurs  from  failure  of  re- 
piration.  lo  the  cases  of  longer  duration  ihe  patients  die  from  weak- 
ness, bedsores*  kidoey  disease,  Ac,  and  in  not  a  few  instances  death 
resnlta,  not  from  any  efTect  of  the  disease,  but  from  some  intercurrent 
malady* 

Patholoot. — Compared  with  many  of  the  other  forms  of  sclerosis 
in  the  central  Dervous  system,  this  variety  is  sharply  distinguished  by 
its  irregnlar  distribution.  The  islets  are,  as  it  were,  scattered  at 
rsndom  in  seat,  and  they  thus  present  a  marked  contrast  to  the 
••  system 'degenerations,"  in  which  a  tract  of  sclerosis  extends  through 
the  whole  of  a  group  of  fibres  haying  a  certain  function,  and  is  sharply 
limited  to  these,  or  is  restricted  to  a  certain  area  of  grey  matter,  or  even 
to  related  groups  of  cells.  The  fact  suggests  that,  whereas  systemic 
Bchvrosis  certainly  commences  by  a  wasting  of  the  nerve  elements^ 
to  which  the  overgrowth  of  connective  tissue  is  secondary  (see  vol.  i, 
2nH  ed.,  p.  425),  in  disseminiited  sclerosis  the  primary  change  must 
be  in  the  interstitial  tissnCi  and  the  damage  to  the  nerve- fibres  must  be 

londary.  The  conclusion  is  supported  by  all  we  kuowof  the  patho- 
y  of  the  disease,  by  its  aspect  and  its  histological  features,  by  the 
gradual  way  in  which  the  white  substance  of  the  fibres  wastes  before 
tbe  overgrowth  of  tissue  about  them,  and  by  the  absence  of  secondary 
degenerations  unless  the  local  process  has  a  certain  seat  and  a  certain 
degree.  The  immediate  local  determining  ciiiises  of  the  overgrowth 
catiiiot  yet  be  even  guessed  at.  It  Las  been  conjectured  that  it 
proceeds  from  the  walls  of  the  vessels,  but  whenever  there  is  an 
overgrowth  of  interstitial  tissue  there  is  always  a  special  increase 
adjacent  to  the  vessels,  and  these  may  take  a  secondary  share  in 
the  process  even  wheo  there  is  no  primary  vascular  change  (see 
vol.  i,  p,  426), 

Tbe  mystery  of  the  origin  of  insular  sclerosis,  of  the  mechanism  of 
its  causation,  and  the  nature  of  its  pathological  relations  are  tn< 
crsased  by  the  fact  that,  di  fife  rent  from  system-degeneration  as  it 
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IB  In  tbe  main,  tbe  two  are  not  separated  at  all  poixits.  Sfttem- 
degeoerations  may  be  combined  with  iosular  sclerosii.  Tbe  mojii 
common  in  stance  of  tMs  is  the  occurrence  of  primary  atropbj'  of 
tbe  optic  nerves  in  disBemiimted  eclemsis.  This  is  a  true  tjttaiEu 
degeneration  of  the  nerYes,  similar  to  that  which  occurs  in  tabei.  It 
is  possible  tbat  in  some  cases  there  is  also  a  evstem- sclerosis  of  the 
posterior  columns  of  the  cord  in  the  lumbar  region,  so  that  tabes  and 
insular  sclerosis  are  combined,  while  some  of  the  combined  ooukr 
pakies  point  to  the  same  conclusion,  and  so  also  does  the  ocearrenc^ 
of  tbe  disease  in  families  with  a  pure  neurotic  dispositioii*  sach  &« 
insaoitj  indicates.  Hence,  different  as  the  two  processes  are  in  their 
immediate  pathologji  they  may  possess  some  common  relations  in 
nature  or  causation,  but  our  knowledge  is  still  insufficieat  to  enable 
us  to  make  any  definite  statement  on  the  subject.  We  may,  however. 
bear  in  mind  two  very  different  sets  of  facts.  One  is  the  relation 
between  the  nutrition  of  the  interstitial  neuroglia  and  that  of  the 
nerve-fibres,  especially  of  the  medulkry  sheath,  conspicuous  in  all 
processes  of  secondary  degeneration,  alike  in  general  relations  and  id 
minute  features.  It  is  a  converse  relation,  the  decay  of  the  one 
involving  the  growth  of  the  other  (see  vol.  i,  2nd  ed*,  p,  396),  but  u 
not  therefore  to  be  passed  as  without  significance.  It  seems  alike 
influential  whichever  element  in  the  process  leads  the  way,  as  insular 
sclerosis  illustrates.  The  primary  atrophy  of  the  optic  fibres  caasea 
interstitial  growth^  and  tbe  scattered  islets  of  the  latter  cause  thi^ 
nerve-fibres  to  waste.  ^B 

A  second  fact  which  deserves  to  be  borne  in  mind,  although  its 
significance  is  obscure,  is  that  the  only  lesion  which  resembles  insuUr 
sclerosis  in  general  distribution,  and  sometimes  in  characters,  is  ose 
that  IS  apparently  quite  distant  from  it  in  etiology,  the  disseminal 
infiammation  in  the  central   nervous  system  produced    by  syphilii 
This  is  always  distinguished  by  its  subacute  onset,  aud  usually  by 
the  caseation  that  it  presents  ;  but  when  such  caseation  is  absent  tbe 
aspect  of  the  lesions  is  scarcely  distinguishable  from  that  of  eelerosis. 
The  illustration  of  the  latter  (Fig,  144)  may  be  compared  with  tli^H 
caseating  foci  shown  in  Fig.  125,     I  have  seen  a  disseminated  myelitji^B 
without  caseation,  the  aspect  of  which  could  scarcely  have  been  dis- 
tinguished from  insular  scleroms ;  but  it  developed  in  a  few  weeks 
(immediately  after  treatment  had  removed  a  syphilitic  tumour  of  tlie 
brain),  and  caused  death  in  three  mouths.     These  specific  inflamma- 
tions usually  resist  treatment,  and  are  therefoi-e  probably  due  to  a 
**  toxine  "  prtHiuced  by  the  organisms  rather  than  to  the  latter — a  fact 
which  brings  them  into  line  with  some  systemic  degenerations,  SQch 
as  tabes,  although  the  latter  begins  in,  and  the  former  outside,  tbe 
nerve-elements.     We  have  her©  processes  that  bear  a  close  analogy 
to  those  of  insular  sclerosis.     But  it  is  do  more  than  an  analogy, 
because  the  general  history  of  this  dii^ease  make  it  impossible  for  us 
to  Ekscribe  it  to  the  acquired  influence  of  either  organisms  or  their 


I^SULAE   SOLEEfUSIS. 


555 


prod  act  8.  iialesa  in  occasional  and  except!  onal  iti  stances  (as  after  an 
teote  disease)  wLlch  perhaps  approach,  in  naiiire,  such  forms  of  in- 
flamniAtioD  as  that  met  with  in  ihe  subjects  o£  sjphilta.  The  common 
mbMSiee  of  distinct  causation,  the  early  adult  age  of  the  subjects,  and 
die  frequent  neuropil thic  heredity,  all  point  to  some  inherent  condition, 
•OID6  disseminated  congenital  tendency  of  the  nutrition  of  the  neu- 
rogtia.  The  system-degenerations  of  the  same  period  of  life  (snch 
as  that  of  '*  hereditary  atuxy  *')  we  have  seen  (vol.  i)  must  be 
ascribed  to  an  inherent  defect  in  the  vital  endnrance  of  the  tissues, 
tnd  such  degenerations  may  occur  with  insular  sclerosis.  Mo  re- 
arer^ in  connection  with  the  apparent  scattered  tendency  to  an 
abnormal  growth  of  the  neurogii!!  we  may  reraeuiber,  first,  the 
facts  already  mentioned  connect icg  the  (lutritional  tendency  of  it 
and  of  the  nerve^elements^  which  may  involve  simihir  litihilities 
to  disease;  secondly,  the  fe^iturea  of  'Vgliomatosia "  of  the  cord^ 
and  its  active  growth  in  early  adult  life;  and  thirdly^  the  modem 
IhaorieB  (perhaps  also  facts)  which  ascribe  tuuiours  of  many  kinds  to 
congenital  tissue-elementa,  whose  long  quiescence  may  end  without 
perceptible  cause.  In  the  present  state  of  onr  knowledge  it  seems 
imfKJSsible  to  do  more  than  offer  such  suggestions  regarding  the 
pathology  of  this  disease.  It  may  be  noted  that  they  include  its 
chief,  even  different,  features,  its  many  varieties,  and  gradation  into 
doubtful  forms,  and  do  not  exelude  the  possible  action,  in  rare 
ttses,  of  acquired  influences,  such  as  those  connected  with  acute 
specific  maladies  and  general  causes.  Lastly,  we  can  thus  understand 
our  inability  to  cure,  and  too  often  even  to  arrest  the  disease. 

The  chief  general  facts  seem  to  bo  that  insular  sclerosis  is  a 
aearoglial  disease,  and  that,  apart  from  secondary  degenerations, 
•yBlem^dlsease  of  the  nerve-elements  sometimes  fomis  part  of  it.  It 
la  essentially  a  process  of  morbid  growth,  but  may  perhaps  sometimes 
eommence  as  an  interstitial  inflammation.  Most  morbid  growths,  how- 
ever they  may  originate,  when  onco  set  up,  have  a  vital  independence, 
and  often  a  distinctly  aggressive  character,  which  carries  them  far 

f  ond  the  range  of  their  primary  cause. 


r 


Di^oNOSis. — The  great  characteristic  of  the  disease  is  the  combina- 
tion of  the  jerky  inco-ordination  and  progressive  weakness  in  the 
limbs  with  nystagmus.  In  such  cases  the  diagnosis  is  easy.  The 
inco-ordinatioo  differs  from  that  of  locomotor  ataxy  in  the  wildly 
irregular  movements  or  tremors  which,  as  it  were,  break  out  on  any 
attempt  at  voluntary  motion.  The  only  disease  in  which  this 
symptom  exists  in  precisely  the  same  form  as  in  disseminated  sclerosis 
is  cerebral  tumour  (see  p.  510),  Bat  these  cases  are  distinguished  by 
other  indications  of  a  tumour  of  the  brain,  and  real  difficulty  in 
diagnosis  can  onlv  arise  from  ignorance  of  the  occurrence  of  the 
symptom  in  such  cases. 

diagnosis  from  paralysis  agitans  depends  chiefly  on  the  sym* 
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ptoms  wliicb  exist  in  that  dtaease  in  additian  to  the  tremor,  on  iht 
regularity  of  the  latter,  eveo  when  considerable  in  raoge^  and  tti 
locality,  as  will  be  specially  described.  The  distioction  does  not  depend 
on  the  relation  of  slight  Iremor  to  moTement»  or  on  the  afteetion  or 
freedom  of  the  muscles  of  the  neck.  Hesitation  between  the  t«» 
should  be  rare. 

In  some  caseB  of  general  pamlyais  of  the  insane,  the  twitching 
contraotions  of  the  muscles  occur  in  the  limbs  with  uousuaJ  inteuity, 
iind  may  disorder  voluntary  movement  in  a  manner  rery  similar  U^ 
that  seen  io  dtssemiaated  sclerosis.  The  chief  differenoo  is  that  the 
spasm  is  most  intense  in  the  lips  and  tongue  in  general  paraljrsit, 
and  that  the  speech  presents  a  drawling  character,  with  beaitatiag 
pbonatiou,  while  considerable  mental  change  is  almost  ioTariable.  A 
Himilar  difficulty,  at  leaM  in  aspect,  is  presented  by  some  cases  cf 
infantile  brain  disease,  involving  the  motor  cortex  of  both  hemispUerei. 
There  may  be  jerky  in  co-ordination  of  the  arms,  identical  io  aspect 
with  that  of  sclerosis,  inco-ordi nation  of  the  legs^  and  erea  a  staccato 
articulation.  Birth  palsy  (meningeal  hssaiorrhage)  or  thromboui  is 
the  veins  and  (incomplete)  io  the  longitudinal  sinus,  are  the  probable 
causes.  The  latter  may  have  been  the  lesion  in  a  case  in  which  tlie 
symptom  dated  from  a  brain  illness  at  fifteen  months  and  ultimstelj 
resembled,  very  closely,  those  of  insular  sclerosis.  But  however  close 
the  resemblance,  the  history  of  such  cases  at  once  distinguishes  tbem. 
The  diflculty  of  the  diagnosis  may  seem  great  at  the  first  glaooe*  Vat 
ih©  onsets  or  development  and  careful  observation  of  the  sereai 
symptoms  always  shows  the  nature  of  the  case. 

The  spastic  paraplegia  that  results  from  insular  sclerosis  in  Ibe 
dorsal  region  of  the  spinal  cord,  and  secondary  degeneration  below  is 
not  distinguishable  from  that  met  with  in  other  chronic  lesioof  of 
tbe  same  part,  including  primary  lateral  sclerosis.  But  characteristic 
symptoms  elsewhere  usually  appear.  The  distinction  of  this  dis- 
seminated dorsal  myelitis,  described  in  the  section  on  Pathologj, 
depends  on  the  same  considerations,  but  especially  on  the  difference 
in  the  course  of  the  two  diseases,  tbe  subacute  development  of  tfai 
paralysis  in  the  disseminated  inflammation. 

Cases  have  been  described  by  Westphal,*  Leyden,  and  Langer,t  in 
which  symptoms  closely  resembling  those  of  insular  sclerosis  have 
existed  duriiig  life  without  any  post-mortem  lesion  to  which  they  could 
be  ascribed.  There  is  much  doubt  as  to  the  exact  nature  of  such 
cases,  but  they  are  too  rare  to  be  of  much  p>ractical  imp»ortance. 

Perhaps  the  greatest  real  difficulty  is  presented  by  the  cases  in 
which  there  is  only  fine  tremor  in  the  bands  with  some  weakness  in 
the  legs.  The  fact  is  certain  that  fine  tremor  may  be  combined  with 
the  other  sjrmptLnns  (hee  p.  548),  and  that  which  may  co-exist  with 
more  tjpical  disorder  may  also  exist  alone.  A  careful  and  rev 
•  *  Archiv  f.  P»ych.,*  ilv,  pp.  87  and  767. 
t  *  Wien.  med.  Presse/  1884,  p.  698. 
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Duld  be  made  for  anj  unrquiTocal  sjinptamf,  and  these  will 
nfteo  he  found  in  the  XDovements  of  tbe  ejes*  These  cases  are  most 
CorBDinoii  in  girb,  even  when  geatiiue,  and  they  furnish  the  most 
frequent  examples  of  tbe  inevitable  diagtioBiic  problem,  tbe  dislinctioii 
ttcfm  bjiteria.  The  dif&cultj  is  occasioned  by  the  fact  that  an 
Inrgutar  tremor,  occurring  on  movement  only,  is  somelimes  due  to 
ky^teria^  While  resembling  that  of  sclerosis  in  irregularity,  it  is 
modi  fistaller  in  range,  and  it  is  always  accompanied  by  a  tardmess  of 
iftotealar  effort,  if  the  patient  is  desired  to  exert  force,  and  there  is 
\hB  contraction  of  antagoni^itic  mu soles,  described  Id  tbe  section  oo 
hysteria,  which  is  of  so  much  diagnostic  importance.  The  vanationa 
in  ilie  symptoms,  and  the  other  indication  a  describi^d  in  the  chapter 
on  •* Hysteria/*  seldom  leave  retil  ruom  for  a  mistake*  An  error  is 
especially  easy  when  actual  svmptoms  of  by^iteria  preceded  the  onset 
of  the  diaease*  or  occurred  during  its  course.  But  hysterical  tremor 
B>*J  generate  a  hopeless  progtiosis,  and  distress  equally  causeless  and 
MveM.  The  other  error  is  tbe  common  one,  and  can  only  be  avoided 
by  the  custom,  which  should  be  a  habit,  of  ignoring  any  symptoms  of 
liTsteria  until  after  a  thorough  search  for  those  of  organic  nature, 
leferred  to  above.  Nystagmus  may  be  safely  accepted  aa  evidence 
0<  more  than  hysteria,  and  this  is  one  of  the  many  maladies  in  which 
Ibe  aymptom  is  of  great  diagnostic  value.* 


PsooNoais, — The  prognosis  of  insular  sclerosis  is  exceedingly  grave. 
It  depends  chiefly  on  the  observed  tendency  of  the  disease.  Yet  the 
exceptions  met  with  in  moat  maladies  are  not  uoknown  even  lu  this 
disease,  and  should  prevent  a  prognosis  abgolutely  bad.  One  [xitient, 
who  seemed  unlikely  to  live  many  months,  bad  improved  at  the  end 
of  a  year  and  a  half  so  as  to  be  able  to  walk  several  miles  In  cases 
in  wbicb  there  are  periods  of  apparent  arreiit,  tbe  duration  of  life  is 
likely  to  be  longer  than  in  tbose  in  whieh  the  progress  of  the  symptoms 
is  uniform.  In  the  latter  it  is  not  probable  that  life  will  be  pro- 
longed for  mure  tban  two  years  from  tbe  time  at  which  the  symptoms 
are  sufficiently  distinct  to  permit  the  dia gnosis  to  be  made  with 
confidence.  In  the  former  the  patient  may  live  for  several  years, 
but  in  all  eases  much  depends  on  the  amount  of  care  that  can  be 
given.  The  syraptomfl  of  greatest  gravity  are  those  of  damage  to 
the  nerves  of  tl»e  medulla  oblongata,  especially  difficulty  in  swallowing. 
The  earlier  such  symptoms  come  on,  the  shorter  10  likely  to  be  the 
duration  of  life. 


Treatment. — Insular  sclerosis  is  a  malady  for  which,  as  its  history 
lhow8»  little  can  be  done.     Tbe  primary  overgrowth  of  the  interstitial 

*  NyttAgmoi  h&ft  been  ^aid  to  occur  in  bytterisy  but  tbe  MoeTtiom  ia  of  veij 
doubtful  truth.  In  an  exteniivo  inveitigation  into  the  dUtinctbn  Wtwecn  thtit 
two  di«eiiset»  KoQgxiM  could  not  diiceru  it  in  any  oue  of  bysteriii  ('  Kouv.  Icotu 
Salpltri^'  1893)* 
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tissue  resists  therapeutical  iyfluences  more  tban  does  the  phmaiy 
degeneration  of  the  nerve -el  era  enta.  But  it  is  probable  liiat  it*  cftoiei 
vary,  and,  if  so,  some  forms  may  prove  more  aiuea&ble  tbao  tin 
majority.  The  treatment  for  the  system-degenerations  is  that  wbiek 
moat  deserves  a  trial  in  the  insular  foiin,  especially  the  nerfine  tooica, 
such  aa  arsenic,  nitrate  of  silver,  quinine,  Ac.  The  hypodermic  injec- 
tion of  arsenic  baa  been  recoiumended  by  Eulenburg,  but  the  evidence 
that  this  method  of  administration  has  a  special  influence  is  iotuificieDt 
Occasionally  these  drugs  seem  to  retard  the  progress  of  the  disease, 
but  an  arrest  of  its  progress  is  seldom  lasting.  Solaaine«  in  do«ei 
of  f  gr,  has  been  recommendtfd  by  Grasset  as  lessening  the  tremor. 
Hydropathic  treatment,  and  the  use  of  electricity  in  various  forms, 
have  been  advocated  in  Germany,  but  tbeir  influence  is  eiceedinglf 
doubtful,  Li  tlie  case  of  a  peripheral  palsy,  such  as  that  of  the  fic^^J 
due  to  scieroaia  of  the  nerve,  the  question  presents  itself  whether  t1i|^| 
muscles  should  be  subjected  to  eleutrical  trt^atment.  As  a  rule  it  ii 
not  worth  while  to  give  the  patient  the  pain  and  inconvenience  of  tb« 
applications.  The  disease  is  so  often  progressive,  that  no  recovery  of 
the  nerve  can  be  antitnpated ;  hence  electrical  treatment,  bowe?er 
prolonged,  can  have  no  influence  in  modifying  the  condition,  and 
there  is  not  the  same  reason  for  applying  it  to  the  muscles  that  eiiati 
in  the  case  of  lesions  from  which  the  nerve- fibres  may  recover.  It  ii 
of  course  desirable  to  maintain  the  patient's  general  health  in  as  good 
condition  as  possible,  and  to  avoid  all  depressing  influences.  In  the 
Oftse  of  women,  pregnancy  is  especially  undesirable ;  the  malady  is  apt 
to  make  more  rapid  progress  during  the  later  period  of  pregniuicy, 
and  sometimes  after  delivery.  When  more  is  known  of  the  csnsei 
and  essential  pathology  of  the  disease  in  different  cases,  moreratioi 
methods  may  brighten  the  therapeutic  prospect. 


BXFFtlfiS   SCL£E0SI&. 


ratioQil      I 


If  the  connective-tissue  elements  are  increased  througli  a  oon- 
siderable  area  in  any  part  of  the  brain,  the  sclerosis  is  said  to  be 
''diffuse,"  in  distinction  from  the  small  islets  of  the  disseminated  or 
insular  sclerosis  just  described.  Diffuse  induratiou  may  involve 
either  the  white  substance  or  the  cortex,  part  or  the  whole  of  one 
hemisphere  or  of  both,  the  cerebrum  or  the  cerebellum.  8clerosii 
may  also  be  secondary  to  some  other  lesion,  such  as  softening,  the 
evidence  of  which  (as  a  cavity  adjacent)  is  still  conspicuous;  but  such 
forma  are  not  here  considered.  Two  varieties  must,  however,  be  dis* 
tinguifihed  as  fundamentally  distinct, — those  in  which  there  is,  and 
those  in  which  there  is  not,  diminished  bulk  of  the  afift^cted  part*  In 
the  latter,  as  a  ruie»  the  change  may  involve  the  white  substance  only 
or  the  grey  matter,  or  both,  and  the  indiuutiou  is  primary ;  in  the 
former  the  cortex  is  chiefly  affected,  sometimes  with  a  secoadarj 
implication  of   the  deeper   structures.     In   these  cases  the  die 
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.  in  8ise  constitutes  what  is  called  "  atrophy  of  the  brain,^  general 
^r  piurlial,  and  it  is  often  very  dif^cult  to  say  iu  which  class  the  lesion 
ikauld  be  placed, and  bj  which  term  it  ahould  be  namedp  ''  sclerosis '' 
or  **  Atrophy."  But  it  is  certain  that,  in  moat  cases  of  partial  diseasep 
and  in  many  in  which  the  affection  is  general,  unilateral  or  bilateral, 
the  intiueiioe  eauBitig  atrophy  is  primary  and  the  iuduration  is 
■econdary,  the  result  of  the  wasting  of  the  nerve-eleuieut^  which 
emtaila  the  OYergrowih  of  the  interstitial  tissue.  Such  sclerosis  is 
Terj  common  as  a  secondary  chauge.  Sclerotic  induratioB,  for  instance, 
follows  the  damage  to  the  cortex  produced  by  the  meningeal  hflemor- 
rhage  that  occurs  during  birth  (see  p.  413).  It  is  a  necessary  conse- 
qnenoeof  interstitial  inflammation,  however  produced,  aud  so  is  found 
in  the  cortex,  when  this  is  diseased  iu  cases  of  acquired  infantila 
beiiii(degta,  whether  the  primary  process  is  venous  thrombosis  or  acute 
inflammatioQ.  If  auy  iufluence  causes  a  general  arrest  of  the  growth 
aBd  derelopment  of  the  cortex  of  the  brain,  it  induces  this  combina- 
tion of  atrophy  am]  sclerosis,  the  cortex  being  the  part  on  which  such 
infloences  seem  chiefly  to  act.  This  state  may  result  from  a  concussion 
of  the  brain  in  childhood,  froiu  an  actual  focal  lesion,  or  from  the 
affect  of  sCYere  and  repeated  epileptic  flts.  But  in  all  such  conditions 
we  must  regard  the  aelerosis  as  secondary  and  not  primary^  the  Erst 
effect  being  produced  on  the  nerye-elementa ;  and  the  failure  of  their 
nutrition  or  development  entails  an  overgrowth  of  the  neuroglia,  which 
ultimat<?ly  becomes  firmer  than  iu  some  other  coudiliona. 

In  the  cases  that  may  be  regarded  aa  primary  nclerosis  of  the 
brain  there  is  little  or  no  diminution  in  the  size  of  the  part*  and 
no  indication  of  an  affection  of  the  nerFe-elemeuta  to  which  the 
increase  of  connective  tissue  is  secondary.  Tbey  differ,  however,  m 
much  in  their  features,  causation,  and  symptom  a,  tbat  it  is  difftcult  to 
classify  them  into  deflnite  forms  until  many  more  carefully  observed 
facts  have  been  collected.  In  one  group  of  CiLses,  met  with  almost 
exclusively  in  eyphilitic  children^  there  is  induration  of  the  grey 
cortex,  usually  through  considerable  areas,  sometimes  confiued  to  a 
tingld  oouTolution,  rarely  in  small  nodules.*  The  tint  of  the  grey 
matter  is  but  little  altered,  but  the  change  in  its  consistence  is  very 
distinct  to  the  touch.  Wben  this  aff^'ction  ia  of  long  duration 
there  may  be  a  trifling  diminution  in  the  l«uik  of  the  part.  There 
may  be  slight  thickening  of  the  super jaceot  pia  mater,  but  there  is  no 
arterial  disease  distinctly  relaled  to  the  affected  region.  Very  rarely 
the  central  grey  matter  has  been  the  seat  of  BUch  diffuse  scleroais. 
The  microscope  shows  an  increase  in  the  neuroglia,  and  wasting  of 
the  nerve-cells.  A  similar  change  ia  seen  in  the  sclerosis  that  attends 
cortical  atrophy.  The  interstitial  tissue  has  been  found  to  present 
the  aspect  of  a  finely  granular  network,  and  the  axis -cylinders  of 
the  included  nerve-fibree  have  had  a  peuuliar  irregiilar  outline.f 

•  It  b  Will  dwcri'jed  by  Bury  and  Barlow,  Tuk&'i  *  Diet.  Piych.  Med./ii,  1261. 
f  Sehmaas  *  Vircljow'i  Archiv/  Bd.  ciiii. 
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The  white  aubBtanco  is  not  oft^ao  the  seat  of  Bclerosis  in  ooogeniul 
syphilis,  except  in  very  seTere  and  eitensive  eases;  and  cortical sclefufiis 
aeems  to  be  equally  rare  in  the  acquired  disease  of  adults.  Bui  I 
have  ^en,  in  ihii^  afEection,  a  diffuse  ioduratioii  of  extensive  tracti  of 
the  centrum  ovale  of  each  hemisphere,  causiog  increased  oonsiatexteo, 
readily  felt,  hut  with  little  change  in  as|>ect.  A  diffuse,  almost 
universal  sclerosis  has  bueu  observed  in  a  subject  of  cbronic  alcohol- 
ism,  associated  with  induration  of  the  kidneys  and  other  parts.* 
Lastly,  areas  of  diffusa  sclerosis  have  been  found,  in  rare  caaei, 
between  and  connecting  tbe  islets  of  the  dlseeminated  format  aeon* 
dition  that  is  perfectly  consistent  with  the  pathological  suggeetiooi 
mode  on  a  preceding  page  regarding  this  variety. 

The  symptoms  of  diffuse  sclerosis  have  varied  much  in  different 
cases,  so  much  indeed  tbat  its  existence  can  only  be  guesj*ed  at— etcept, 
perhaps,  in  some  cases  of  congenital  syphilis.  In  all  cases  of  cofticil 
sclerosis  in  childhood,  mental  defect  exists  in  proportion  to  the  extent 
and,  when  limited,  to  tbe  seat,  of  the  lesion.  Every  grade  of  defect, 
down  to  profound  idiocy,  is  observed*  When  the  central  region  if 
affected,  motor  symptoms  become  conspicuous*  loss  of  power  on  one 
side  or  on  botbi  convulsions,  and  especially  contractures  of  the  limbs 
and  spontaneous  movements.  In  adults,  the  symptoms  have  been,  on 
the  whole,  similar,  but  have  presented  great  variatiotis.  Hemiplegia, 
contracture,  attacks  of  clonic  fipasm  or  tremor,  headache,  giddiness, 
vomiting,  paroxysmal  loss  of  consciousness,  and  slowness  of  speech, 
have  been  mot  with,  some  frequently.  Among  the  latter,  the  attackioi 
spontaneous  movement  have  been  thought  to  be  the  most  charact 
(Strumpell), 

Much  more  must  be  ascertained  regarding  the  affection  before  aoj 
prognostic  data  can  be  obtained,  or  rules  for  treatment  laid  down, 
beyond  those  indicated  by  its  apparent  causes,  and  such  as  are  suiuhi 
for  any  chronie  cerebral  affection. 


Miliary  Sclbeosts. 


k 


The  term  "  miliary  solerosis'*  was  first  applied  by  Brs.  Battj  Tuke 
and  Butherfor d  to  a  lesion  found  by  them  in  the  white  substance  of 
an  atrophied  cerebellar  hemisphere  in  an  insane  patient.  The  lesion 
was  chiefly  microscopic,  and  was  only  discovered  after  the  brain  had 
been  hardened^  It  consisted  of  minute  spots  of  degeneration,  in  which 
there  was  Utile  evidence  of  a  process  deserving  to  be  called  "  sclerosis/' 
The  term  has  been  since  used  by  others  to  designate  another  micros 
icopic  lesion,  which  was  at  first  thought  to  be  really  pathologiciil, 
but  has  since  been  abundantiy  pro\ed  to  be  of  artificial  origin^ — an 

•  Strtimpen,  'Arch.  f.  Psych./  1^7i*. 

t  Bie  WestphAl,  •  Arch,  f .  Piych.,'  vlii ;  and  Kelp,  '  Deut.  Arch-  f.  kh  M«d./  r, 
1872;    CMet  have  also  been  recorded  by  Bchale^  Jollj,  and  F,  SchuUe. 
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*mrt«fact,**  as  lucli  cbangea  have  been  termed.  The  moat  commoa 
appnaraDce  is  that  in  minute  areas  the  tissue  remains  unstaieed  bj 
reagenta,  luid  presents  a  striking  cuotrast  to  the  weil-stained  vicinitj. 
On  close  inspection^  however,  the  tissue-elements  can  be  traced  in  the 
nnstained  area;  and  it  is  evident  that  the  difference  between  these 
spots  and  the  aiijaoent  tissue  is  due  to  the  absence  of  staining*  This 
appearance  is  chiefly  seen  when  spirit  has  been  emplojed  in  hardening. 
The  central  org^ans  ought  never  to  be  placed  in  spirit,  at  any  ratej 
after  the  first  twentj*four  hours.  This  is  only  one  of  many  artificial 
chajiges  produced  by  spirit,  which  are  often  very  pnzzling  to  the 
obeerver. 

It  is  questionable  whether  the  term  **  miliary  **  ought  to  be  applied 
to  a  purely  microscopic  lesion  ;  it  is  more  accurately  used  to  d^i-signate 
changes  resembling  in  bilq  **  miliary '^  tubercle.  But  that  th^^e  is  a 
form  of  sclerosis  of  the  brain  which  is  truly  ''miliary"  is  evident 
from  one  well-marked  example  that  has  come  under  my  notice.  In 
this  case,  throughout  both  hemispheres  of  the  brain,  and  in  all  pan* 
of  them,  the  cortex  contained  minute  reddish-grey  spats  at  the  junction 
of  the  grey  and  white  substance.  In  tint  they  were  a  little  darker 
than  the  darkest  grey  substance,  and  their  aspect  was  exactly  like 
that  of  the  morbid  tis^sue  in  insular  sclerosis,  and  equally  distinct  in 
the  recent  state.  In  size  they  varied  from  that  of  a  mustard  seed,  or 
a  little  larger,  to  the  smallest  point  visible  ;  large  areas,  one  eighth  of 
an  inch  in  length*  were  formed  here  and  there  by  the  coalescence  of 
the  amaUe?  spots.  Their  size  and  distribution  are  shown  in  Vi^,  145,  a, 
None  could  be  seen  in  the  white  substance  of  the  hemisphere^  but  they 
were  found  in  the  central  ganglia,  especially  in  the  outer  part  of  the 
lenticular  nucleus  (b)  and  in  the  elauatrum  (c).  None  were  found 
elsewhere  in  the  brain,  except  two  beneath  the  corpora  quadrigemiua. 
Under  the  microscope  the  centre  of  the  large  areas  consisted  of  a 
delicate  fibrous  tissue  with  abundant  spider-cells  and  small  round 
nucleated  cells.  In  the  fibrous  tissue  were  small  cavities,  especially 
at  the  periphery  of  the  larger  spots  and  throughout  the  smaller  ones, 
80  that  the  tissue  had  a  somewhat  sponge-like  aspect.  No  connection 
eould  be  traced  between  most  of  these  areas  and  vessels,  but  in  places 
a  similar  change,  of  spongy  aspect,  could  be  seen  along  the  side  of  a 
Teasel,  sometimes  extending  for  a  considerable  distance.  Thus  there 
was  a  wasting  of  the  nerve- elements,  and  an  increase  in  the  connective 
tissue  in  the  aftected  areas. 

I  have  not  met  with  the  record  of  anj  quite  similar  case*  but  an 
analogous  lesion  has  been  observed  in  a  few  cases  of  general  paralysis 
of  the  insane^  invisible,  however,  in  the  recent  condition.* 

In  my  case  there  was  no  mental  derangement.  The  patient  was  a 
man  aged  fifty,  and  the  first  symptom  was  general  weakness  of  the 
limbs,  accompanied  with  some  rigidity  and  a  few  left-sided  convulsive 


•  See  Gridr,  '  Archiv  f.  Ptycb./  xiv,  p.  287;  ami  Bimcm.  ib.,  Bd.  ii. 
VOL.  lU  8fi 


attacks,  begin aing  in  tlie  muacles  of  the  shoulder.  Tben  the  ipeecb 
became  *•  mumbling"  and  unintelligible;  coma  set  in,  and  after  a 
few  dajB  of  mncoDsciousneBa  be  died.     He  had  al»o  eoitie  cardiac 


J  i^^ 
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Fm*  145,— MiUftTj  telerocU  of  the  br&ln.    S^otioni,  A,  of  the  cortex.  B,  ef  thi 

left,  mid  0,  of  the  Hg-ht  letittrular  iiucleui  %nd  damtrom.     The  bUck  dotf 
represent  the  »i£e  end  difltribution  of  the  mmuie  foei  of  •cleroaii. 

weakness,  eaiargement  of  the  liver  and  spleen»  and  general  anasarca 
without  albuminuria.  The  duration  of  the  nervous  symptoms  waa 
about  ten  weeks.  No  cause  for  the  disease  could  be  traced^  but  he 
had  had  constittitioual  syphilis  manj  jears  before,^ 


ASSOCIATED  PALSY  OF  THE  BULBAE  NEEVES. 

It  has  been  mentioned  that,  among  the  cranial  nerresi  we  111&5 
recognise  two  special  gTou[>s,  subserving  associated  functions  and 
liable  to  associated  disease.  Each  group  is  motor;  one  oompreheDds 
the  nerres  of  the  eyeball  muscles,  the  associated  palsj  of  which  has 
been  described  at  p.  194;  the  other  includes  the  nerves  to  the  complex 
series  of  muscles  of  the  upper  part  and  orifice  of  the  respiratorj  and 
alimentary  passages — the  mouth,  fauces,  pharynx,  and  larynx.  These 
arise  from  tracts  of  grey  matter  in  the  lowest  part  of  the  '*  middle 
brain  **  and  the  junction  of  this  with  the  spinal  cord,  the  ^*  medulla 
oblongata/'  or  "bulb/*  The  associated  palsy  of  these  "bulbar** 
nerves  has  now  to  be  considered.  The  most  common  form  is  due  to 
a  degenerative  process  similar  to  tbat  which  occurs  in  the  spiual  oord. 
But,  as  we  have  already  seen,  a  similar  paralysis  may  result  from  a 
sudden  leaiun  in  the  same  part — sudden  or  "  apoplectiform  **  bulbar 
paralysis.    It  is  sometimes  termed  the  '*  acute  *'  form,  but  there  is 

*  Fuller  det&ili  of  this  coae  will  bo  found  iu  the  '  Lancet,'  1850^,  J&mimrjr  23rd, 
p.  145. 
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»!•*>  m  lui^  Tftnetj  due  to  aiinte  inflaiiimation  of  these  atrnctures,  for 
wbiob  the  epithet  ^*  acute  "  is  needed.  On  account  of  the  geneml 
w^mKlanni?  of  the  gjmptoms  it  will  be  con veu lent  to  mention  tho 
ifiS|iloill«  of  the  acute  and  euddeii  forms  in  connectioQ  witb  the 
emmoii,  chioiiic  variety.  As  we  sball  bgq,  disease  of  tiie  laervea  m&j 
maam  a  like  effect,  and  so  also  (although  bj  a  yerj  dtfterent  mecbau- 
iiai)  maj  diaeaise  of  the  two  cerebral  hemispheros.  Tbese  forma 
(6^»8eialljf  the  latter),  from  their  superficial  likeness  to  bulbar  cH^ease* 
bnt  aracntial  difference  from  it,  have  been  called  "  pseu do- bulbar 
panljiiii." 

Tbe  nerves,  in  the  distribution  of  which  the  symptoms  occur,  are 
the  fibres  of  the  facial  for  the  lower  part  of  the  face,  eBpeciallj  for  the 
orbicularis  oris,  the  hypoglossal  for  the  tongue,  the  ijpinal  aceesaoiy 
for  the  larynx,  and  probably  also  for  the  palate,  and  the  glosso- 
pharyngeal or  vagus  for  the  pbarynx.  It  deserves  note  that  the 
lactaJ  nerve  oooupies^  as  it  were,  an  Intermediate  position  between 
Uie  twa  nerfo-groapa  abore  mentioned  as  liable  to  associated  disease; 
it  anppliea,  on  the  one  hand,  the  muscle  that  closes  the  eyelids,  and 
oo  tbe  other^  that  which  closes  the  mootK  But  tbe  orbicularis 
palpebramm  does  not  seem  to  be  very  closely  associated  with  the 
eyeball  muscles,  for  it  does  not  sufiTer  with  ihem  in  disease  of  their 
nuclei.  Ita  functional  association  with  the  eveball  muscles  is  unim- 
portant ;  it  is  only  a  small  part  of  these  relatio][)s,  and  does  not  appa* 
rently  include  its  action  in  protecting  the  eyeball.  But  the  orbicularis 
oris  and  the  transTerae  muscles  of  the  front  of  the  tongue  have  a 
functional  association  closer,  perhaps,  than  atiy  other  two  muscles  in 
tbe  body  equally  distinct  Neither  can  be  put  in  action  witbout  the 
other  (see  p.  50,  note).  The  orbicularis  is  always  involved  in  degene- 
rative disease  of  the  hypoglossal  nuclensi  and  escapes  in  disease  of 
the  chief  nucleus  of  tbe  facial,  as  in  a  case  of  acute  atrophic 
(••infantile  "J  paralysis  in  which  the  face  was  involved  (aee  pp.  231 

Bd  240). 

The  central  connection  of  tbe  chief  parts  that  are  affected  in  the 
is  well  illustrated  by  the  combination  of  paralysis  of  tbe 
ton^e,  palate,  and  vocal  cord  that  results  from  disease  of  tbe  nerve- 
roots  on  oue  side  of  the  medulla  (p.  307).  In  central  disease  of  the 
medulla  the  paraljsis  has  the  same  distribution  as  in  a  lesion  of  the 
oerve-roota,  but  it  ia  almost  always  bilateral,  and,  in  addition,  the 
pharynx  ia  often,  and  the  lips  are  always,  paralysed.  Tbese  escape  in 
diaeaBe  of  the  roots,  because  the  labial  nerve- fibres,  although  tbey 
aeem  to  arise  from  cells  in  the  medulla,  ascend  to  the  lower  part  of 
the  pons,  which  tbey  lenive  by  tbe  facial  trunks  The  most  charac- 
teristic and  complete  distribution  is  seen  in  the  cases  of  chronic 
degeneration  in  which  tbe  nerve-cells  suffer  accordiug  to  their  f uno- 
Uonal  nature.  Tbe  chief  centres  concerned  lie,  however,  so  near 
together  in  the  medulla,  that  random  processes,  such  aa  softening  or 
bismorrhage,  may  damage  them  on  both  sidea,  and  cause  palsy  of  the 
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same  distribution  as  tbat  wliich  results  from  pnniiirj  degeiwritmL 
Hence  all  forme  are  included  under  the  term  "  bulbar  paraljiu,*'  IpqI 
only  tbe  chronic  cases  and  the  inOaminatory  form  can  be  regained  ai 

constituting  distinct  Hialadies. 

Chronic  Bulbab  Pabaltais. 

The  chronic  bulbar  paralysis,  the  **labiO'glo8  so -pharyngeal**  (or 
"laryngeal")  paralysis,  was  first  described  in  1859  by  Du  Me«iiil. 
and  eysteinat really  by  Duchenne  in  1B60,  while  thi8»  like  so  man?  of 
Duchenoe'a  in  vest  igat  ions,  became  widely  kn^jwn  chiefly  through  tK*? 
lectures  of  Trousseau.  The  awkwardness  of  the  deacnptire  name 
given  by  bim,  led  Wachsumth,  in  1864,  to  propose  to  call  the  disease 
"progressive  bulbar  paralyBis,"  a  designation  that  has  come  into 
general  use.  The  dependence  of  the  Byraptoms  on  degenenUioQ  of 
the  nuclei  of  the  medulla  was  established  especially  by  the  laboart  of 
Charcot*a  pu|Hl8  and  of  Ley  den. 

Causes. — The   disease   occurs  chiefly  in  the  second  half  of  life, 
although  it  is  sometimes  met  with   in  middle  life,  and   in  a  few 
anomalous  instances  has   developed  in   child  hood,  at   seven,  eight, 
and  ten,  and  occasionally  in  several  children  of  the  same  family' 
But  most  of    the   sufferers  have  been  between  fifty  and  seventj 
when  the  disease  commenced.     Males  are  rather  more  liable  thin 
females.    Direct   inheritance  is  practically  limited  to  rare  ^ses  io 
which  the  affection  forma   part   of  progressive  muscular  atrophyf 
liut  indirect   inheritance,    shown   by   other  related   neuroses,  mij 
often  be  traced*     Moreover^  a  strange  fiimily  disposition  has  beeti 
observed  in  cases  occurring  in  early  life.     It  does  not  seem  to  be  i 
consequence  of  sjphilis.     Immediate  causes  can  be  traced  in  only 
minority   of   the   ciisea ;    tbe   most   frequent   are  mental  depi 
and   anxiety  (sometimes  combined  with  physical  exhaustioD,  ai  in 
nursing  a  relation  through  a  grave  and  fatal  illness),  exposure  to  cold, 
debilitating  influences,  such  as  insofficient  food,  and  injnry,  such  as  a 
blow  upon  tbe  back  of  the  neck.     Over-use  of  the  muscles  has  been 
sup  loosed  to  bo  a  rare  cause  ;  the  symptoms  developed  rapidly  in  a 
man  after  playing  on  the  clurionet  for  two  whole  nights,  but  the  patient 
at  the  same  time  had  been   exposed  to  cold  (Stein),     In  a  consi 
able  proportion  of  the  cases,  no  cause^  immediate  or  remote,  can 
traced*     It  is  not  unlikely  that  many  of  these  will  nltiniately 
found  to  depend   on  some   toiaemic  influence.      I  have  known  thi 
characteristic  form  to  follow  lead -poisoning  in  advanced  life,  and 

*  At  itiven  and  eigUl,  two  iiitcrs  &iid  a  brother,  tbe  offspring  of  iiitetnpeimte  oouttQA, 
Uotj,  'Gaz^dei  H6p./  1889;  at  eight,  Remak,  *  Berb  Ge«.  de  Psjch./  ISOOj  i^tetevco, 
Hoffimatiti^  *  Cent,  f,  Nervenkr./  1889  ;  at  ti^eWc,  Blumenthal,  '  Inaag.  Ditm**  Dorpat, 
18Si,     Many  ^apposed  cuaes  in  early  or  middle  life  have  been  due  to  tnmoiira. 

t  Ai  in  three  caaes  in  one  family  deacnhed  hv  Bernhardt,  an  inat&nce  ob«erved  \f 
6CTg«r,  and  one  in  old  a^e  (mother  and  daughter)  by  myaeil . 
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j^^^brital  bulbar  paralysis  to  be  associated  with  partial  nuclear 
IpBlHlDoptegia  in  earlj  adult  life  as  a  late  sequel  to  diphtheria.* 
Thm  relation  to  progressiva  muscular  atrophy  has  beeti  already 
ttioiied*  The  bulbar  disease  is  indeed  part  of  the  spinal  affection, 
tte  ^rej  flutter  of  the  medulla  undergoing  the  same  degenerative 
cbfttige  AS  that  of  the  spinal  cord.  Lastly,  a  hmited  acute  nuclear 
,tion  may  be  followed  by  slow  degeneralire  exten&ion.t 


Stmftoxs, — The  distribution  of  the  symptoms,  indicated  by  the 
given  to  the  disease  by  Duoheunef  has  been  already  menttoued. 

lips,  tongue,  throat,  and  often  the  larynx,  are  paralysed  on  both 
The  syinptouis  are,  so  to  speak,  grouped  about  the  tongue  as 

ire,  and  it  is  in  this  organ  that  the  earliest  weakness  is  usually 
IBjnififiitrrl       In  &  few  cases  the  distinct   paralytic  symptoms  have 

preceded  by  some  diseomfort  or  pain  at  the  back  of  the  head 

etmt^  of  dednite  symptoms  is  gradual ;  the  cases  in  which  there 
1A  ft  sudden  or  e?en  acute  onset  are  not  examples  of  this  form*    The 

eymptom  is  generally  a  trifling  indistiaotness  of  speech^  due  to 
ifliperfeet  articulation  of  those  sounds  tn  which  the  tODgue  i&  chieEy 
eoncemed.  the  liDguiil  consonants  I,  r,  n,  and  /,  and  afterwards  t.  The 
commencing  ch^inge  in  articulation  is  i^otieed  only  when  the  parts  are 
^tigued  by  use,  and  the  patient  may  be  conscious  that  fatigue  is 
pfodoeed  with  uDdue  readiness.  The  early  difliculty  in  articu- 
Iftlloci  ia  often  ascribed  to  some  dt^ntal  imperfection,  or  to  dentists* 
procedures  undertaken  to  lessen  the  imperfection.  The  toDgue 
ai  firBt  can  itill  be  protruded,  although  sometimes  not  so  far  ae 
normftli  ftud  there  may  be  a  difficulty  in  bringing  its  tip  firmly 
agatnet  the  roof  of  the  mouth  for  the  articulation  of  the  linguo- pala- 
tine consouauts,  as  t  aud  d,  while  the  continuous  sibilant  s  can  be 
p^'fectly  articulated.  The  lips  become  weak  with  or  soon  after  the 
tongue,  and  some  difficulty  in  swallowing  is  often  added  j  the  latter 
may,  indeed,  be  the  earliest  symptom,  or  it  may  only  come  on  after  arti- 
culation has  become  much  impaired.  In  con8e<^nence  of  the  weakness 
of  the  lips  the  power  of  whistling  is  lust,  and  there  develops  a 
difficulty  in  the  pronunciation  of  the  sounds  in  which  the  lips  are 
chiefly  concerned,  o.  i*,  p,  h,  and  m.  The  lips  are  not  brouttht  together 
to  perfectly,  or  separated  so  promptly,  as  is  necessary  for  the  pro- 
nunciation of  the  labial  explosivee,  and  hence  h  and  ^j  become  m  and  v. 
The  power  habitually  exerted  is  generally  less  than  the  patient  can 
exert  if  he  tries,  A  word  can  often  be  articulated  perfectly  by  a  de- 
liberate effort  when  the  habitual  articulation  is  very  imperfect.     The 

e  In  M  CAM  deacribed  by  St^KUhogeii,  diplitlier]&  at  four  was  followed  by  the 
eammon  paralysis  of  the  palate,  and  this  by  wider  »yiiiptoins  of  bulWr  paliy.  When 
the  patient  came  under  ob»erv ation,  wnne  yean  later,  tbtre  itill  was  paralyaifl  of  the 
Up*  aad  paUte,  accompanied  by  weakaeM  aud  scmtracture  in  the  limb*  (*  ArcUiv  f. 
Kisderbeilk,;  Bd.  v). 
f  R«iuholdt.  •  Arch.  f.  klin.  Med./  1885. 
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difficuUjr  in  epeecli  ia  soon  increased  by  tlie  weakness  of  the  |kiliii^ 
which  ceases  to  ehut  off  tlie  iiasal  cavity.  Swallowing  gTA4iiA% 
becoineB  di^cult ;  the  weakening  of  the  tongue  impairs  the  first  ptrt 
of  the  act  of  deglntition,  that  in  which  the  food  is  rolled  bade  iato 
the  pharynx  by  the  application  of  the  tongue  to  the  roof  of  the  mouth ; 
the  paralysis  of  the  palate  permits  the  regurgitation  of  liquid*  into 
the  Bose,  and  the  weakening  of  the  pharyngeal  muscles  farther 
interferes  with  the  movement  ol  the  food. 

As  the  paraljaiB  increases,  closure  of  the  month  becomes  impossible, 
the  lower  lip  droops,  and  the  moscles  of  the  chin  often  become  feeble. 
The  elevator  of  the  upper  lip  and  zygomatics  either  escape,  or  are  so 
much  less  affected  than  their  labial  opponents,  that  the  Eygomatir 
muscles  undergo  contracture,  and  a  very  pronounced  naso-Uli&l 
furrow  becomes  a  characteristic  feature  of  the  disease.  Saliva  dribbld 
out  of  the  open  mouth,  and  the  patient  hai»  to  keep  a  handkerchief 
constantly  in  hia  band.*  The  tongue  can  no  longer  be  protruded; 
only  the  tip  can  be  projected  over  the  lower  teeth.  Masticatioo  is 
difScult,  because  the  totigne  can  no  longer  guide  and  keep  the  food 
between  the  teeth«  The  palate  may  hang  motionless,  or  it  may  stili 
be  raised  a  little  by  the  will.  Articulate  speech  at  last  becomes  im- 
possible^  and  the  only  expression  remaining  to  the  patient  is  laryngeal 
phoiiatioUp  slightly  modulated,  and  broken  into  the  rhythm  of  form- 
less syllables,  the  meaning  of  which  can  be  hardly  more  tb&o 
guessed  at  Swallowing  becomes  more  and  more  difficult.  Semi*8oli<3$ 
are  usually  swallowed  better  than  liquids,  because  there  is  less  risk 
of  their  escape  into  the  nose  or  larynx,  and  better  than  solids,  partictei 
of  which  are  more  apt  to  enter  the  larynx  from  the  increasing  weak* 
ness  of  tbo  epiglottidean  muscles,  which  fail  to  reflect  the  epiglotii 
during  tbe  act  of  deglutition.  The  muscles  of  the  vocal  cords  gei 
rally  suffer  now,  if  not  before  j  the  voice  is  low-pitched  from  the 
fective  approximation  of  the  cords,  and  the  cough  is  imperfect  fi 
the  feebletiess  of  closure.  At  first  the  glottis  may  be  closed  only 
one  of  several  uttum|>ts  to  cough.  The  laryngeal  palsy  rarely  becui 
complete,  and  it  is  still  rarer  for  the  power  of  abduction  to  be  specii 
lost»  common  as  abductor  palsy  is  in  some  other  forms  of  oeutral 
generation.  I  have,  however,  seen  abduction  completely  lost  on  o] 
side  when  it  was  preserved  on  the  other.  Thus  in  some  cases 
phaijnx  suffers,  in  others  the  larynx,  but  both  are  usually  inrol' 
in  the  later  stage.  The  difference  seems  to  correspond  to  a  differed 
in  the  localisation  of  the  affection,  according  to  the  functional  relation 
of  the  parts  ;  in  some  cases  those  for  articulatiou  and  in  others  thoae 
for  deglutition  being  apparently  primarily  involved.     Since  &U 


» 


^  It  is  often  thought  ttiat  there  it  an  increase  in  the  secroUon  of  iftiiTa^ 
*'  t&livation  "  !■  s&id  t^  exiet,  but  it  is  doubtful  wbcth(?r  the  iimoDtit  ii  larger 
the  normal.     A   pathological   itiertase  hta  he^n  asserted  very  strongty  by 
authon;  Sc'huU  auppo^ed  that^  in  oatf  case  under  hia  care,  tbe  seoretion  wa«  in 
ereaicd  to  six  timei  the  normal  quantity. 
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concerned  and  the  structurea  related  to  them  are  tn  great 
fmrt  ibe  lamo  in  the  two  sets  of  cases,  tLere  ia  considerable  general 
^rreapondenoe  in  the  symptoms  a.Bd  lesion. 

There  is  no  loss  of  sensibility  in  any  of  the  alFected  parts,  and  taste 

b  unimpaired,  but  the  re0ex  action  in  the  throaty  so  actiTe  in  health, 

ultimately  faila  from  the  motor  changes.     The  palate  or  fauces,  and 

etmi  the  larynx,  can  be  touched  or  tickled  without  exciting  the  spasm 

tluit  ia  normally  produced.     Sometimes    this   loss  of  refiex  action 

lireeedea  the  other  symptoms  of  the  disease  (Krisbaber),     It  increases 

much  the  risk  of  the  entrance  of  food  into  the  larynx.     But  reflex 

U  not  invariably  lost;  Erb  twice  found  it  preaerred  in  the 

ftnd  pharynx  to  a  late  stage  of  the  disease. 

Alt^^tiona  of  nutrition  are  chiefly  visible  in  the  tongue,  and  its 
condition  Taries  much  in  diflereut  cases,  In  Boiixe  the  organ  is  large 
and  broad  throughout,  although  soft  and  flxibby  to  the  touch.  In 
oiber  cases  it  is  conspicuously  wasted,  and  the  Burface  is  deeply 
farrowed  and  wrinkled  from  the  loss 
of  the  muscular  substance  (Fig.  146), 
In  Bome^  eases  the  lips  retain  their 
normal  mze ;  in  others  they  are  con- 
ipicuouslj  thin.  Electric  irritability 
is  aeldom  much  changed  ;  the  muscles, 
even  when  greatly  wasted,  may  stOl 
react  to  laradism  with  readiness. 
Barely*  in  nipid  cases,  there  is  loss 
cf  farad ic  and  preservation  of  voltaic 
inritabiljty,  and  Erb  has  observed  the 
jpcrc^aed  and  altered  reaction  to  vol* 
talsCD,  when  the  faradic  excitability  is 

normaU  of  the  mixed  (or  "middle")  form  of  reaction  (see  vol,  i,  p, 
S6),  Symptoms  of  motor  irritation,  such  as  conviilbion  or  spasm^ 
are  absent,  but  choreiform  twitchings  may  occur  on  an  attempt  to 
speak,  chiefly  due  apparently  to  the  influence  of  emotion. 

Thua  there  appear  to  be  two  forms,  one  with  wasting  and  lost  of 
the  reflex  action,  the  other  with  no  wasting  and  sometimea  with 
distinct  evidence  of  excess  of  muscle  reflex  action,  at  least  so  far  as 
the  mnscles  of  mastication  are  concerned*  The  occnrrence  of  the 
latter  form  cannot  be  doubted  even  when  allowance  is  made  for 
ibe  concealment  of  atrophy  by  fat.  It  is  apparently  analogous  to  the 
tpastiC  paralysis  met  with  in  the  limbs.  Nut  only  may  the  **  jaw- jerk** 
be  increased  in  this  form,  but  I  have  once  seen  a  distinct  clonus  in  the 
masclee  of  mastication,  obtained  by  depressing  the  jaw. 

The  intellectual   faculties,  as  a  rule,  are   unimpaired.     The   only 
alteration  that  is  common  is  a  curious  emotional  mobility;  laughter 
or  tears  are  evoked  by  trifling  catisetj,  and  the  immobile  face  and  un- 
modulated tone  may  render  the  laughter  strangely  grotesque.     But 
I      the  unhappy  sufterer   is  painfully  conscious  of  his  state;  and    his 


Fio,  146. —  Wat*tinjf  of  the  tongue, 
and  maximum  protrujion,  in  ft  caw 
of  cbroTiic  bulbar  puulyMs. 
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distress  is  increased  by  tlia  inability  to  express  it,  eYtapt  hj  Um 
laryngeal  gestures  to  wbich  speecb  is  reduced*  His  cx>n9ci<niaiitsi  o( 
inability  often  renders  bim  indisposed  to  make  even  an  attempt  to 
express  himself. 

Progressive  bulbar  paraljais,  as  already  mentioiied,  is  often  aasoekkd 
witb  pro^j:re8sive  muscular  atrophy  in  tbe  limbs  and  trunk,  ifiooB* 
panied,  it  may  be,  with  tbe  symptoms  of  lateral  sclerosis  of  theoori 
Either  tbe  bulbar  or  spinal  sy  mptoma  may  lead  tbe  way,  and  dominate 
the  aspect  of  the  ease.  Towards  tbe  close  of  a  general  progre^wre 
atrcpby  tbe  moutb  and  throat  muscles  may  suffer,  or  when  these  in 
first  and  cons ide tab l-y  affected,  wasting  may  show  itself  in  tbe  mmaUi 
of  the  limbi).  Less  commonly,  bulbar  paralysis  is  associated  witli 
spastic  paralysis  of  tbe  limbs  and  slight  wasting  ;  lateral  sclerosis  if 
then  found  after  deatb,  with  only  slight  changes  in  the  anterior  honia 

Eyen  in  cases  not  accompanied  by  general  atrophy,  the  paralysis  miy 
spread  beyond  tbe  muscles  of  tbe  lips,  tongue,  and  throat.  The  nis 
implication  of  the  muscles  of  tbe  upper  part  of  the  face  and  of  thd 
eyeballs  baa  been  mentioned-*  Excessive  frequency  of  the  pulse  (15j> 
— 160)  is  sometimes  observed  towards  the  close,  and  attacks  of  dvi- 
pncea  have  been  met  with  from  tbe  extension  of  the  degeneration  U> 
the  respiratory  ceiitre,  which  also,  towards  tbe  close»  seems  to  product 
oedema  of  the  lungs,  and  to  facilitate  the  low  pneumonia  produced  bf 
the  entrance  of  particles  of  food.  It  is  noteworthy  that  glyoosoris 
seems  never  to  result  from  the  degenerative  changes  beneath  the  floor 
of  the  fourth  ventricle  tbat  constitute  this  disease.  This  mty  be 
another  instance  of  tbe  way  in  which  functional  relation  determines 
the  distribution  of  the  morbid  process,  Ocimsionally  the  muscles  o! 
mastication  become  weak»  and  the  pterygoids,  wbich  move  tbe  jaw 
laterallyt  are  said  to  suffer  first,  and  often  only  (Duchenne).  Optitt 
nerve  atrophy  has  been  ni>ted  in  very  rare  cases. f 

Among  the  indirect  effects  of  the  disease  are  the  weakness  ani 
onaaciation  that  result  from  the  imperfect  supply  of  nourishment  con-^ 
sequmt  on  the  difficulty  of  swaliowng,  and  the  broncbitis  that  is  apc^ 
to  be  set  up  by  the  passage  of  particles  o£  food  into  the  air-passages. 

The  Course  of  the  disease  is  progressive,  although  not  uniformly 
so.  From  time  to  time  its  progress  is  retarded,  and  it  may  seem 
for  weeks,  or  even  for  months  (seldom  for  a  year  or  so),  to  be  at 
a  standstill.  The  hopes  thus  excited  are  usually  baseless,  for  the 
disease  again  increases,  often  at  a  more  rapid  rate.  An  intercurrent 
malady,  which  lessens  the  patient's  strength,  accelerates  the  progress 
of  the  disease.  But  tbe  cases  which  occur  in  the  first  half  of  life 
occasionally  become  arrested  before  reaching  an  extreme  and  danger- 
ous degree,  and  tbe  duration  of  this  later  stage  may  be  indefinite. 

The  Causes  of  Death  are  gradual  weakness  from  inanition  ;  broncho- 

*  Attention  btts  lately  b^on  especially  dil^ectlHl  to  it  by  Guinou  iu»d  F^rmenticr, 
Noiiv.  Icon,  de  la  Stilpet..'  1890  and  1801, 
f  Bitctiiet '  Glugow  Med,  Journ./  188S;   Robju;  Gdeiowikl  (quoted  bf  R»tcbi«), 
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pnetimoxii^  £rom  tbe  entrance  of  food  into  the  air-paasageB;  failure 
of  respiratory  power  from  asBOcialed  atru|»hj  of  tin?  muscles  of  the 
Utuik.  or  the  efFecte  on  lutigs  and  heart  from  the  eilension  of  the 
4l^oeiutioii  to  I  he  pneumogaBtric  ceutres, 

Patholoot. — ^In  the  affected  mnscles  there  are  changes  similar  to 
en  in  progressive  muscular  atrop^hy  of  the  limbs*  The  fibres 
BDt  extensive  granular  and  fatty  degeneration,  or  may  be 
iimplj  narrowed.  Usually  some  fibres  are  much  affected,  and  othen 
but  little,  so  that  empty  Siireolemma  sheaths  and  normally  sti  iated 
fibres  luay  lie  side  by  side.  There  is  ati  iiiereEise  of  the  nuclei  o!  the 
sbeatlis  and  of  the  interstitial  tissue,  and  the  lattcT  may  present  an 
abnonnal  accumulation  nf  fat.  Masses  of  reddish  pigment,  the  pro* 
doci  of  the  degeneration  of  the  fibres,  lie  between  them.  The  nerve- 
eodioga  in  the  muscle  are  also  degenerated.  The  motor  nerve-trunks 
ue  grej  and  soft^  and  the  ujicroscope  shows  degeneration  of  the  nerve- 
fibres  and  increase  of  the  interstitial  tissue. 

The  medulla  oblongata  itself  generally  appears  normal  to  the  naked 
ejfe;  rarely  there  is  slight  diminution  in  Inik.  The  important  morbid 
appearances  are  revealed  only  hy  microscopical  examination.  There 
mmj  he  distinct  atrophy  of  the  fibres  of  the  hy|roglossal  and  other 
serves  within  the  medulla.  In  the  motor  nuclei,  changes  are  found 
simil&r  to  those  presented  by  the  grey  matter  of  the  cord  in  progres* 
iiTe  muscular  atrophy.  There  is  waiting  of  the  nerve-cells,  many 
of  which  lose  their  processes  and  shrink.  The  interstitial  tissue  is 
altered  in  various  degree,  and  contains  granule -corpuscles  and  other 
products  of  the  degeneration  of  the  nerFe-elements  in  early  cases;  in 
sotme  instances  there  is  a  conspicuous  increase  in  the  connective* 
tissue  elements ;  the  vessels  may  be  increased  in  number  and  their 
wails  thickened.  But  cases  vary  remarkably  in  this  respect:  in 
some,  only  a  wasting  of  the  nerve-ctlls  can  be  discerned ;  while  in 
others  the  aspect  is  that  of  an  actual  interhtitial  inflammation,  even 
involving  minute  extravasations  in  the  early  stage,*  and  yet  hmited 
to  the  motor  nuclei.  The  variations  suggest  that  there  are  parenchy- 
matous  and  interstitial  forms.f  This  difference  may  eiplain  some 
f&cts  of  limitation  or  irregularity  of  the  symptoms. 

Degeneration  is  often  found  in  the  anterior  pyramids,  just  as  the 
pyramidal  tracts  are  commonly  degenerated  in  the  corresponding 
affection  of  the  anterior  cornua  of  the  spinal  cord,  which  so  often  co- 
exists with  the  bulbar  degeneration.  In  such  combined  cases  the 
sclerosis  of  the  pyramidal  fibres  may  be  traced  through  the  pons  and 
cerebral  peduncles.  When,  as  is  commonly  the  case,  there  is  mus- 
cular atrophy  elsewhere,  the  spinal  cord  presents  corresjjocding 
alterations  in  the  grey  and  white  substance*  It  is  proliable  that,  in 
some  cases  of  bulbar  paralysis,  the  disease  is  con£ned  to  the  pyramidal 

•  Bitealohr,  '  Ardu  t  PivcU.,'  1879,  p.  84. 
t  Campare  *'  Acnte  Pulio-nayelitii,*'  vol*  L 
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fibreSf  as  m  cases  of  lateral  sclerosis  of  the  spinal  cord  cansiag  ipaiue 

paralysis. 

The  degeneration  in  tbe  bulbar  nuclei  is  constant  aud  moftt  coDside^ 
able  in  the  hypoglossal  nuclous,  next  in  the  adjacent  part  of  the  nuelfOi 
of  the  spinal  accessory  nerve,  and  it  is  usually  found  in  lesa  de^e4 
in  the  nuck^i  of  the  ?agU8,  seldom  in  the  nucleus  ambigiiua  or  glo«»o. 
pharyngeal,  or  in  the  motor  nucleus  of  the  fifth  nerve,  or  in  the 
chief  facial  nucleus  (fig.  36,  p.  48).     The  collections  of  small  cells  in 
front  of  and  behind  tbe  hypoglossal  nucleus*  usually  escape.    De- 
generation of  some  of  the  fibres  of  the  raphe  ha8  been  occaaiotudly 
noted  at  the  level  of  the  hypoglossal  nucleus.     Considerable  degeo^ 
ration  has  been  found  in  tbe  fibres  of  the  **  loop  '*  of  the  facial 
even  when  the  cells  of  the  chief  facial  nucleus  were  but  little 
— a  mysterious  fact.     The  posterior  longitudinal  fibres  may  be 
or  pailly  degeneratedf  (in  proportion,  it  is  said,  to  the  affection  of 
hypoglossal  nucleus)  ;  especially  tbe  longitudinal  fibres  suffer  in  ti 
inner  part  of  tbe  reticular  formation  which  are  supposed  to  oontim 
the  anterior  ground  fibres  of  the  cord.    The  degeneration  it  a1way( 
bilateral. 

The  grouping  of  the  symptoms  according  to  function  makes 
practically  certain  that  the  incideiice  of  the  lesion  is  determim 
by  function,  that  it  begins,  as  a  rule,  in  the  nerve-elements,  &i 
follows  their  functional  relations  in  its  extension.  The  exact  d 
ration  on  which  the  paralysis  of  the  orbicularis  depends  is  the  m< 
obscure  point.  Lockhart  Clarke  believed  that  the  small  cells  aboi 
the  hypoglossal  were  connected  with  tbe  facial  nerve,  and  that  it 
their  disease  that  causes  the  paralysis  of  the  lips.  Later  researcl 
have  failed  to  confirm  this,  but  it  is  highly  probable  that  the  orbici 
lar  fibres  do  descend  to  the  neighbourhood  of  the  hypoglossal  nuclei 
and  may  even  arise  from  its  cells  (see  p.  50)  ;  although  it  is  im; 
Bible  to  trace  them  among  the  many  horizontal  fibres  of  the  red^ 
cular  formation^  in  which  they  probably  pass  downwards,  perhapi 
reaching  it  by  the  raphe ;  into  this  many  fibres  of  the  facial  nerva 
may  readily  be  traced  at  tbe  upper  part  of  the  **  loop." J  The  fibre* 
of  the  anterior  pyramids  and  pyramidal  tracts  in  the  pons  and  crum 
have  been  found  degenerated,  chiefly  in  the  eases  in  which  there  has 
also  been  atrophy  or  palsy  of  the  limbs  *  the  degeneration  of 
pjramids  is  then  the  rule  (see  vol.  i,  p.  490). 

The  probability  has  been  already  mentioned  that,  as  Ducheni 
originally  maintained,  there  are  two  varieties,  tbe  atrophic  and 
paralytic  ;  and  that,  as  already  mentioned,  in  some  of  the  cases  without 
obvious  wasting,  the  primary  disease  is  not  in  the  motor  cells,  bnl 
in  the  fibres  that  connect  these  with  the  cerebral  hemispherea,  or  In 

•  The  former  it  often  temied  "  Roller's  nucleui."  M 

f  Bee  Mamtoff,  *  Cent,  f .  Nervenk./  1891,  p,  614,  ™ 

1  The  toiigup  ftnd  lips  have  be*n  paT»ly«ed  togetbcr  und  alone  on  one  tide,  with 
the  reaction  of  degeneration  (Qrugia  und  Miittencei.  •  Arch.  Itab  M^.  Nerv^  1887J| 
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tlie  lower  eztretnities  of  these  fibres  within  tlie  nuclei.  We  have  aeen 
that  the  pjraTnidal  fibres  may  be  degenerated,  and  tliese  fibres  are 
homologotit  with  those  that  constitute  the  upward  path  from  the 
nticlei  to  the  cortex.  In  cases  in  whieli  these  fibres,  and  not  the 
fioclei,  are  diseased,  there  should  be  no  togg  of  reflex  action,  and  we 
have  •een  that,  in  some  cases,  the  reflex  action  is  preserved.  More- 
over, in  some  of  these  cases  there  is  marked  excess  of  myotatic  irri- 
tabUitj  in  the  muscles  of  mastication,  even,  as  we  have  also  seen,  so 
great  wb  to  permit  a  jaw-clonus  to  be  obtained— distinct  evidence  of 
die  degeneration  of  the  fibres  of  tbe  upper  segmeut  of  the  motor 
tract  for  these  muscles  (see  voL  i,  p,  201).  The  other  parts  Sfieciallj 
[jaed  do  not  permit  this  muscle  reflex  action  to  be  tested.  Thus 
theBe  ease  a  will  constitute  the  bulbar  homoiogue  of  primary  lateral 
aderosis  of  tbe  cord. 

Atrophic  bullmr  paralysis  must  be  regarded  as  an  affection  prac- 
tieaU/  identical  with  the  progressive  muscular  atrophy  that  is  so 
nften  associated  with  it.  The  difference  between  tbem  depends  only 
on  the  aeat  of  the  morbid  process,  and  not  at  all  on  its  natxire.*  The 
dtseaae  ia  a  degeneration  of  the  lower  segment  of  the  motor  path  for 
tbe  moades  affected,  and  in  some  cases  it  may  be  a  degeneration  of 
the  whole  path,  upper  and  lower  sf  gmeuts,  or  of  the  upper  segment 
^alone,  when  there  is  no  waatiog,  Althou;j;b  an  affection  of  the  cortical 
cella  has  not  yet  been  found,  it  is  highly  probable,  from  the  analogy 
of  progressive  muscular  atrophy.  In  other  cases,  again,  there  may  be 
a  combination  of  tbe  two  conditioos  analogous  to  those  in  which 
atonic  atrophy  in  the  bands  is  associated  with  tonic  palsy  in  the 
tipper  arms  (see  vol  i,  p,  480). 

The  relation  of  the  degenerative  changes  to  the  function  of  the 
affected  cells,  so  conspicuous  in  tbe  distribution  of  the  symptoms, 
merely,  of  course,  means  that  a  certain  common  function  is  associated 
with  a  common  special  Busceptibility,  on  the  part  of  the  cells,  to  suffer 
Ifroxn  a  defect  in  nutrition,  which  is  progressive  lo  character,  and 
tends  to  increase  to  destructive  degeneration.  It  is  es.seutially  a 
defective  vitality,  and,  as  sucb,  is  aesociated  with  an  exuberance  of 
growth  in  the  iuterstitial  elemeuts,  analogous  to  that  which  is  seen 
in  the  elements  surrounding  a  degeneratiug  nerve-fibre.  The  real 
pathology  of  the  disease  is  the  cause  which  induces  the  nutritional 
change's,  and  of  that  we  know  almost  nothing*  The  possible  influence 
of  toxic  conditions  should  always  be  remembered. 

Diagnosis. — The  distribution  of  the  palsy,  its  bilateral  characteFp 

[its  gradual  onset  and  progressive  course,  separate  the  disease  with 

■ufficient  sharpneas  from  most  other  maladies.     The  slow  onset  dis* 

tingiiishes  it  from   acute  lesions   of  the  medulla,  which  may  cause 

the  symptoms  of  similar  character  and  distribution  described  in  the 

*  The  eiseutml  ideutttj  of  the  two  dticaaea  was  first  urged  by  Kas«iDaul  (Volk* 
•  'Clia.  Lect;  No.  54, 1873). 
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nt-xt  section.  The  chief  dificultj  ii  presented  by  organic  dUe&tea 
of  tbe  medulla,  which  may  also  caeae  **  bulbar  paley  "  of  alow  onaet 
Ihe  tuost  frequent  of  these  is  a  tumour  iu  or  outside  the  medulla^ora 
narrowing  of  iho  foramee  magDum  by  thickening  of  the  bone  or 
eulargement  of  the  odontoid  process,  damaging  the  bulb  by  iuTanan 
or  compression,  or  compressing  the  nerve^'oots  j  but  the  symptomi 
thus  produced  seldom  present  the  perfect  bilateral  symmetry  that 
characterises  ibe  degeneratiire  aftectiou.  One  side  is  aftected  £rst  or 
most,  the  difficulty  of  swallowing  prepondeiates  OTer  the  other  sjm. 
ptonis,  and  the  lips  usually  escape  altogether.  Moreover,  headache  if 
usual,  and  convulsions  are  occasionally  met  with. 

Tumours  witbin  the  medulla  sometimes  give  rise  to  greater  i 
Gulty,  but  tbe  f:aseg  in  which  a  growth  acta  ou  both  sides  in  such  j 
equal  manner  as  to  cause  perfectly  symmetrical  symptoms  are  exo 
sively  rare,  and  there  are  usually  other  indications  to  help  the  < 
gnosis,— either  there   are  other   indications   of    a   tumour^   or 
patient   is  so  joung  as  to  render  the   degenerative  disease  high 
improbable*     Insular  si^lerosis,  involving  the  medulla,  is  seldom 
symmetrical  as  to  give  rise  to  real  difficulty,  aud  there  are  always  i 
cation  B,  in  other  parts,  of  the  morbid  process. 

Chronic  lesions  in  both  cerebral  hemispheres  may  cause  symptoms 
resembling  those  of  bulbar  palsy,  eo ii s tit u ting  a  chronic  form  of 
**  pscudo-bulbar  paralysis.'*  Although  such  an  effect  is  far  mors 
rarely  produced  by  chronic  than  by  acute  lesions,  it  has  been  caused  bj 
symmetrical  sclerosis  of  the  two  hemispheres  ;  *  the  chief  distinctioni 
are  a:Sorded  by  the  develop tneni  of  symptoms  Erst  on  one  side  and 
then  on  tbe  other — tbe  affection  of  the  limbs,  as  well  as  tbe  face,  in 
distinct  double  hemiplegia,— and  by  other  syniptoms  indicatiye  of  tlis 
nature  of  the  morbid  process,  Keflex  action  is  preserved  in  tlii 
parts  paialyeed,  and  these  are  never  wasted,  but  alone  these  points 
nre  not  suMcient  for  the  diagnosis^  although  they  may  be  allowed 
weight  in  support  of  other  indications. 

Prognosis. — In  every  case  of  gradual  onset  the  prognosis  it  mosl 

grave.  Tbe  affection  is  so  progressive  in  its  tendency,  and  the  parte 
aftected  are  so  important  for  life,  that  the  disease  almost  invanably 
leads  to  death.  This  is  especially  true  of  the  senile  form,  and  of  thai 
which  supervenes  on  spinal  muscular  atrophy.  When  the  affeci 
liegins  in  middle  life,  arrest  may  be  regarded  as  a  possible  event, 
it  is  not  improbable  in  tbe  rare  cases  that  come  on  in  late  childhood, 
or  follow  some  disease  that  has  nerve-degeneration  for  its  occasioi 
sequel.  The  possiide  cause,  as  well  as  the  obvious  course^  mi 
therefore,  be  considered  in  the  prognosis. 

Treatment.— Although    experience    shows  that  we  can   scarce!! 
expect,  in  any  case,  that  our  treatment  will  have  an  appreciable  infill 

•  Jollj,  •  Arch,  f.  Psych./  iii,  1972. 
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on  tbe  disease,  we  may  striTe  at  least  ta  retard  its  progress,  and 
employ  such  measures  as,  from  their  action  oo  tbe  nervous  system,  are 
most  likelj  to  produce  tbis  effect.  It  is  probable  that  cases  will  occa- 
mooally  be  met  with  in  wbirh  the  morbid  tendency  is  less  strong  thaa 
it  Qsually  Is,  and  in  which  treatment  may  have  some  itiiuenco.  Ner* 
vine  toaios,  quiQine,  strycbnine^  arsenic^  phosphorus,  or  nitrate  of 
mW»  may  be  given,  or  hypodermic  injections  of  strychnia  (^  gr.) 
WUkJ  be  adtaioistered.  as  recommended  for  progressive  muscular 
airophy  (vol  i,  p.  497).  The  latter  is  especiuHj  inrlicated  in  the 
tt<m*0euile  forms.  In  advanced  cases  I  have  known  transient  im* 
proTement  to  follow  the  injection  of  strychnia  combined  with  minute 
stimulant  doses  of  morphia  (^ — ^  gr.)*  The  power  of  swallowing 
has  been  increased  by  this  treatment,  but  unfortunately  the  effect  has 
not  been  permanent.  To  lessen  the  ^ow  of  saliva,  belladonna  or 
Mropine  has  been  given,  but  seldom  with  effect. 

Electricity  has  been  extensively  used.  With  the  view  of  influence 
h^  the  morbid  process  in  the  medulla,  tbe  voltaic  current  bas  been 
piwrrl  from  one  mastoid  process  to  the  other.  In  order  to  maintain 
llie  nutrition  of  tbe  muscles,  eitber  farad  ism  or  Toltaism  may  be  em^ 
plojedt  for  thej  respond  to  either  in  tbe  majority  of  cases.  It  may 
be  iLpplted  to  the  tongue,  lips,  or  pharynx;  to  tbe  last  by  placing 
the  positive  pole  at  the  back  of  the  neck,  and  moving  tbe  other  along 
tke  side  of  tbe  throat.  Electrisation  of  the  sympalbetic  has  aUo 
beeo  used  as  a  method  of  treatment,  but  is  probably  as  destitute  of 
rational  foundation  as  it  certainly  is  of  practical  effect.  Indeei],  the 
It  of  all  electrical  treatment  is  most  unsatisfactory.  For  »n 
or  two  after  each  application  there  may  be  a  little  more  power, 
hot  the  effect  does  not  last  I  bave  never  observed  distinct  evidence 
lat  el*?ctricity  bad  the  slightest  influence  on  the  course  of  the  disease 

any  one  of  many  cases  in  which  I  have  seen  it  used. 

In  all  cases  the  feeding  of  tbe  patient  demands  much  care.  Semi* 
solid  pulpy  food  can  usually  be  swallowed  better  than  liquids  or  solids. 
When  deglutition  is  impossible  witbout  constant  risk  of  tbe  entrance 
of  particles  of  food  into  the  air-passages,  and  of  prostratiog  and  dis- 
trees] ng  paroxysms  of  choking,  liquid  food  may  ha  given  by  an  oeso- 
phageal tube,  or  by  means  of  a  catbeter  or  soft  india-rubber  tube 
passed  through  the  nose  into  tbe  upper  part  of  the  OBSopbagus*  The 
food  may  be  slowly  poured  into  tbe  tube  through  a  small  funnel, 
the  patient's  head  being  bent  back.  The  only  alternatives  are  tbe 
injection  of  food  by  tbe  stomach-pump,  or  tbe  less  effectual  metbod 

rectal  feeding  with  peptonised  food.  The  larynx  bas  been  opened 
when  the  attacks  of  threatened  suffocation  were  frequent  and  severe 

(Skronic  Bulbar  Paralysis  without  Anatamical  €ham^^  anomalous 
and  mysterious,  has  been  occasionally  met  with.  Tbe  cases  have  con- 
formed, in  general  features  and  course,  to  the  common  degenerative 
variety,  but  have  deviated  from  tbis  in  some  minor  point.     Palsy  of 
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lips,  maaseters,  and  pbarjnx  was  attended,  in  one  case,^  with  odIj 
slight  weakness  of  the  tongue,  but  with  an  amoant  of  paraljiii  of 
the  intercostals  that  caused  fatal  dyspnoBa.  No  changes  oould  he 
diecoveied  in  the  nerve- nuclei,  and  the  hypothesis  of  chronic  peri- 
pheral neuritis  naturally  presents  itself  to  the  miud»  but  this  wu 
excluded  by  Oppenheimf  in  a  case  in  which  the  larynx,  pharynx,  aod 
tongue  were  paralyBed.  Degenerative  changes  in  the  lower  part  of 
the  cerebro-uuclear  fihres  may  have  escaped  detection. J  Moreover, 
function  may  be  aboUshed  by  changes  in  the  nutrition  of  tha 
ceUft,  that  leave  their  aspect  unaltered. 

BuDDBir  (Apoplbotifobm)  Bulbar  PjLBiXTsia. 

It  has  been  already  mentioned  Ihat  various  acute  lesions  of 
medulla  cause  symptoms  in  the  region  of  the  nerves  implicated 
the  degenerative  form,  and  that  these  lesions  generally  differ  ijom 
the  latter  in  the  less  regular  grouping  of  the  symptoms  produced. 
Occasiooally  a  sudden  lesion  causes  symptoms  that  are  perfectly  sym- 
metrical, and  correspond  very  closely  to  those  of  degeneration  of  the 
bulbar  nuclei.  Most  of  the  suSerers  have  been  advanced  in  life, 
— at  the  period  in  which  arterial  degeneration  is  common  ;  but  this 
form  has  also  l>een  met  with  in  younger  persons  as  a  result  of  blows 
ttud  falls  on  the  head  or  neck,§  or  of  syphilis,^ — influences  which  may 
cause  disease  in  the  vertebral  artery,  or  lower  end  of  the  basil&r*  and 
narrow  or  occluder  the  branches*  Such  disease  may  cause  succesaTe 
sudden  attacks,  sometimes  induced  by  depression  of  the  geoeisl 
health  or  some  influence  that  retards  the  circulation  or  promotes 
thrombosis.  This  is  also  true  of  another  very  rare  mechanism,  embo- 
lism*  by  which  the  vertebral  may  be  closed  (owing  to  the  narrower 
calibre  at  its  extremity),  or  its  branches ;  the  latter  are  commonly 
saved  from  separate  occlusion  by  the  angle  at  which  thej  arise, 
which  makes  the  entnince  of  a  plug  difficult,  though  not  im possible. 
This  arrangement,  wbile  it  indisposes  to  embolism,  promotes  throm* 
bosis.  Among  the  many  causes  of  thrombosis  in  this  situation 
must  ba  placed  chronic  basal  meningitis  and  its  effects  on  the 
arteries, II  The  on«et  of  the  paralysis  is  sudden  and  **  apoplectiform,** 
sometimes  with  giddiness  and  vomiting,  usually  without  loss  of 
consciousness.     The  initial  symptoms  may  be  of  wider  range ;  there 

•  Dr  L.  E,  Shaw,  •  Brain,'  1890, 
f  *  Virchow**  Ai  cliiv,'  Bii.  cviii. 
X  Compttre  vol.  i,  p.  440. 

I  Ai  tn  tbo  cua  of  &  boy  aged  twelve,  recorded  by  Sclitils  (*  NeuroU  C«{tLr«lbl.,' 
188B,  p.  99),  ID  whicb  bulbar  pftraf  jsit  followed  i  mined  lately  h  blow  on  tbe  buck  of 
the  ueclc,  and  incwased  Lonaiderably  ft  day  or  two  Afterwards.  It  is  aaramed  that 
there  wai  traumatic  bBtiiorrlia^c,  followed  bj  secondarj  iuQamtDatioiu  Ctompat%. 
a  ca«e  of  fatal  tmomalJc  hiemorrhAge  recorded  by  Bochefontaiiie, '  Arch,  de  Ph' 
1883,  p.  ICJO. 

II  Tbo  postibiHty  that  tbrombo«U,  found  after  deaths  may  hava  been  only  m 
minal  Fveut  muat  aUo  ba  bome  in  mind. 
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weakness  of  the  limbs  ar  an  affection  of  seDsibilitj,  usually 
Form  of  subjective  BeusatioiiB,  rarely  actoal  aneesthesia.     Any 

Bymptoius  of  a  lesion  of  the  part  may  co- exist,  often  only 
me;  tbe  wider  symptoms  pass  away,  and  ieave  a  permanent 
9n  closely  resembling  tbat  of  tbedegenenifcive  form,  butdiffer- 
Lhe  absence  of  a  progressive  tendency.  For  a  time,  indeed, 
etnent  may  be  couspicutins;  tbe  symptoms  lessen,  and  tbt^n 
tdition  becomes  stationary  or  nearly  so,  for  a  time  which  differs 
le  causal  iDflueuoes.  As  elsewhere,  tbe  symptoms  may  incivase 
)w  days,  owing  to  itiflammatory  processes  in  the  vicinity  of  tbe 
IFected  area,  Functional  disturbance  (as  spasm  in  the  masseters) 
m  obflerred  to  precede  or  attend  the  onset.     In  some  cases, 

time,  degenerative  changes  sopervene  on  the  origiual  acute 
and  the  case  assumes  a  progressiYe  character.  Not  seldom  the 
mis,  although  bilateral,  are  uusymmetrical ;  but  it  is  verj  rare 
m  to  be  quite  one-sided,  as  in  a  case  recorded  by  Hirt,  in  whicb 
lis  of  one  vocal  cord  and  of  tbe  corresponding  side  of  the  tongue 
m  suddenly ;  there  was  wasting  of  the  tougue  with  the  reaction 
Sneration.*  Very  often  tbe  symptoms,  although  bibtterjil.  are 
►r  less  irregular  in  distribution  and  character,  as  we  should 
from  tbe  nature  of  their  cause.  This  feature  is  often  promi- 
tid  important ;  there  may  be  absolute  inability  to  swallow,  with 
alysis  of  the  tongue  or  face*  Wheu  the  onset  Is  by  several 
are  attacks,  eacb  is  usually  slight,  although  one  may  be  more 
tban  tbe  others. 

m  example  of  tbis  sudden  form  may  be  mentioned  the  case  of 
aged  sixty-three.  At  fifty-five  he  hiid  a  slight  attack  of  right 
legia  of  ordinary  type,  without 
m  of  speech  or  of  swalluwiug, 
rbicb  be  recovered  perfectly  in 
Tirse  of  a  few  months.      Five 

before  being  seen  he  suddenly 
e  unable  to  articulate,  and  had 
lifficulty  in  ewaUowing,  There 
^o  loss  of  consciousness.  No 
I  in  his  condition  had  occurred 
be  came  under  observation.  His 
ion  then  resetiibled  perfectly 
^f  the  progressive  degenerative 
Hia  lower  lip    hung    down; 

constantly  dribbled  from  the 
u  The  tongue  was  broad,  flabby, 
I  most  motionless,  only  the  tip 
be  brougbt  over  the  lower  teeth 
"ig,  147).  Tbe  palate  was  flaccid,  but  could  be  raised  a  little, 
>wing  was  very  difficult,  and  attacks  of  choking  were  freqneut. 
•  Hirt,  '  Berlin,  klin.  Wochensclirlf  t/  1885,  No.  26. 


Fie.  147.--Bii1l3ftr  psrtl^rsl*  ^  rad> 

den  onaet,  mmximum  pfotnuidii 
of  tbe  tutgue. 
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The  vocal  cords  coaH  be  brought  together,  atthaagrh  with  little  force, 
so  tba.t  ao  eiplosiv^e  cough  was  possible.  He  coald  still  phonate, 
altbotigh  with  little  modulation.  There  was  not  the  alighteat  poww 
of  articu!a,tion ;  attempts  to  apeak  resulted  only  in  *' ftli-ah-afa/* 
Expresaion  bj  writiujj  was  nnim paired.  This  patient  was  aeen  from 
time  to  time  for  ive  years  after  tbe  onset,  and  bis  oondition  remaiofd 
essentially  nualtered.  His  power  of  swallowing  varied;  sometiiiiii 
it  became  less,  and  then  under  treatment  it  improved  again,  bat  on 
the  whole  tbe  loss  of  articulation  aud  of  swallowing,  tbe  paralysis  of 
lips,  tongue^  and  laryox,  were  neither  better  nor  worse  at  the  end  of 
tbe  five  years  tbau  they  were  five  weeks  from  the  onset.  There  wu 
no  wasting  and  no  loss  of  faradic  irritability p  As  in  this  caM»  tb« 
muscles  involved  are  usually  those  supplied  from  the  medulla 
oblongata  only,  but  a  curious  case  has  been  recorded  bj  DIxoq 
Mann  in  which  there  was  alio  some  paralysis  of  the  muedef  •( 
mastication.* 

The  pathology  of  these  cases  rests  at  present  on  little  exact  obiervi^ 
tion.     It  is  probable  that  they  depend  on  softening  from  vAMokr 
occluiion,  situated  in  or  near  the  middle  line,  and,  at  any  rate  in  ibe 
cases  with  muscular  wasting,  damaging  the  nuclei  that  are  the  sett 
of  degeneration  in  the  progresjsive  form*     Tbe  position  of  the  lesioo 
in  cases  such  as  that  detailed  above,  in  which  there  is  no  wastinf 
and  no  loss  of  electrical  iniLibility,  t.  e,  no  evidence  of  damage  ta  tkf 
nuclei  themselves,  is  uncertain.     It  is  probable  that,  in  many  caaei, 
the  lesion  is  just  above  the  nucleii  so  as  to  damage  the  paths  bom 
the  cerebral  hemispheres,  which,  after  descending  with  the  pyramidil 
fibre*,  certainly  decussate  near  the  nuclei,  and  would   therefore  be 
liable  to  common  damage  from  a  single  lesion   in  the  middle  lisi. 
Thua,  in  a  case  described  by  Leyden,  there  was  an  area  of  softeoiog 
iu  the  middle  line,  at  tbe  level  of  the  olivary  bodies.f     When  the  om 
vertebral  artery  is  much  smaller  than  its  fellow,  disease  of  tbe  latier 
may  damage  both  aides  of  the  medulla.  J     But  there  is  evidence  thst 
bilateral  symptoms  sometimes  result  from  a  one-sided  lesion.    The 
functional  connection  between  tbe  nuclei  of  the  two  eideii  is  exceed* 
ingly  close;   they  habitually  act   together  in  perfect  equality,  and 
destruction  of  those  on  one  side  may  for  a  time  interfere  with  the 
function  of  their  fellows  on  the  other  side.     In  most  cases  of  the  kind 
tbe  duration  of  life  has  been  short,  and  it  may  be  that  the  muscles 
of  the  other  side  would  ultimately  have  recovered.     No  opportunity 
should  be  lost  of  ascertaining  the  exact  nature  of  all  oaaes  of  sadden 


► 


*  Dixon  Maon,  '  Brairi/  July,  1884,  p<  244.  It  is  v«rj  difficult  to  expIaiQ  tbii 
direat  coin bi nation  of  vytuptomfl  except  on  tlio  hypothesis  of  a  double  lesion.  Bat 
Ml  usocieLtion  of  indirect  natiire  Is  conceivable,  since  the  fanctions  of  ekewing'  wi4 
SwmllovfiDg  are  so  constantly  united. 

t  Ley  lien,  *  Arch,  f,  Psycli,/  f-il,  p.  44, 

I  Tbe  bastlnj-  may  be.  in  effect,  a  continuation  of  one  vertebral  only,  the  oiber 
ending  iu  tbe  posterior  inferior  cerebellar  artery* 
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<Mis9t»    whether    a  microscopical    inrestigatioa    it    undertaken    or 
not. 

The  Biagnogii  of  these  casea  presents  little  difficulty.  The  symptomt 
«re  due  to  a  sudden  lesion  of  tbe  meduHa,  and  the  casrs  in  which  they 
are  sfmmetncal  are  not  strictly  separable  from  the  others  jnat  men- 
tiOQiedt  in  wbich  ijmptoma  of  simitar  character  are  o£  less  regular 
and  ajmmetrical  arrangement.  The  distinction  from  the  degenerative 
form  rests  ou  tbe  mode  of  onset*  sudden  in  tbe  one  case,  gradual  in 
the  01  her.  If  a  sud  den  increase  of  the  paralysis  should  occur  in  the  slow 
form,  the  preceding  symptoms  distinguish  it  from  the  acute  yarietj> 
Tbe  oatQre  of  the  lesion  is  shown  by  the  indications  that  furnish 
guidance  in  other  parts  of  the  brain.  It  is  important  to  note  that  sym- 
ptoms may  result  from  very  slight  vascular  derangement,  on  account 
of  the  proximity  of  important  parts,  and  that  alight  gradual  derange- 
ment sometimes  precedes  the  sudden  attack. 

The  chief  diaguostic  difficulty  iu  connection  with  these  cases  is  due 
lo  the  fact  that  the  **  pseudo-bolbar  paralysis  "  mentioned  on  p.  320 
maj  simulate  very  closely  tbe  symptoms  of  a  sudden  lesion  of  the 
medulla.*  But,  aa  a  rule,  the  indications  of  a  lesion  in  each  cerebral 
hemisphere  are  clear.  There  are  two  distinct  attacks,  scarcely  ever 
BLTnultaneous,  and  it  is  the  second  attack  that  leaves  the  paralysis  of 
the  lips,  tongue^  and  pharynx  that  simulates  a  lesion  in  the  medulla. 
In  most  cases  of  the  kind  tbe  disease  has  been  in  the  central  ganglia. 
espeeiallj  in  the  lenticular  nuclei ;  less  commonly  it  has  been  iu  the 
white  substance,  or  in  the  lower  part  of  the  motor  cortex,  or  in  this 
part  on  one  side  and  in  the  central  ganglia  on  the  other.  In  cases  of 
this  nature*  the  diay:no8is  is  not  difficult  if  tbe  observer  is  aware  of 
the  possibility  of  bulbar  symptoms,  A  much  greater  difficulty  exists 
if  the  bulbar  symptoms  follow  a  single  apoplectiform  seizure.  In 
some  instances^  lesions  occur  simultaneously  in  both  hemispheres ;  in 
others^  a  subsequent  post-mortem  examination  has  shown  that  only 
one  hemisphere  of  the  brain  was  diseased,  and  the  lesion  has  some- 
times been  on  one  side,  sometimes  ou  the  other.  We  have  seen  that 
an  acute  lesion  may  completely  inhibit  the  function  of  the  corre- 
sponding centre  in  tbe  other  hemisphere,  even  for  days.  It  has  been 
assumed  that  the  lenticular  nucleus  bos  a  special  relation  to  the 
processes  of  articulation  and  deglutition,t  b-ti  assumptiun  which  is 
searoely  consistent  with  the  frequency  with  wliich  it  has  been  found 
diseased  without  the  occurrence  of  bulbar  (or  other)  symptoms.  Tbe 
implication  of  the  internal  capsule  is  generally  possible  in  lesions  of 
this  nucleus.  Another  hypothesis  is  that  in  cases  of  one-sided  lesion 
there  is  an  exclusive  relation  of  the  affected  functions  to  one  hemi> 
sphere,  owing  to  some  congenitivl  structural    peculiarity.!     Ou  the 

*  Om«s  of  this  cbaractor  have  been  deacribed  by  T*  BftrloWt  Joffroy,  Lcplue, 
Berger,  Jolly,  Roif,  und,  otlien, 
t  Row,  'Br^n;  July,  1B82, 
t  O.  Berger.  '  Broslauer  Arstl.  Zeittctir./  ISaC 

▼OL.  II-  87 


&78  BEAIN. 

other  handy  it  has  been  held  that  undetected  oiicroscopical  booiii  d 

the  medulla  are  the  real  cause  of  the  sjmptoms  m  these  and  m&nj 
other  cases  of  pseud o- bulbar  paralysis,*  The  certain  fact  is  th&i  Kt 
have  much  still  to  learn  by  careful  obserration  before  these  cm€«  of 
unilateral  disease  can  be  comprehended. 

Besides  the  diatitictioD  often  afforded  by  the  mode  of  onset,  pteado- 
bulbar  paralysis  is  charaet^riBed  by  the  slighter  degree  of  the  sjni- 
ptoms,  and  by  the  facts  that  the  nutrition  of  t  be  tongue  is  iiniQi{iiftij«J, 
reflex  action  is  undimiriishedr  and  there  is  no  change  in  ele^rtrical  irri* 
tability.  The  larynx  is  seldom  paralysed.  These  negative  chan^ 
teristics  being  sometimes  present  when  the  lesion  is  in  the  medolla, 
their  diagnostic  value  is  not  absolute.  The  fact  that  a  second  le^f<Q 
may  occur  in  the  medulla  must  also  be  borne  in  mind,  and  mtut 
oocasioDaliy  lessen  even  the  nioilerate  amount  of  confidence  witi 
which  the  diagnosis  of  pseu do  bulbar  paralysis  can  be  made. 

Ftognom, — Sudden  apoplectiform  bulbar  paralysis  inrolves  mucli 
danger  to  life  in  the  early  stage  of  the  disease,  but  the  subseqneot 
prognosis  is  less  grave  than  in  the  chronic  degenerative  form.  Tbe 
tendency  of  the  symptoms  to  progress  is  slight  or  absent.  In  msoy 
cases  considerable  imp  rove  meat  occurs ;  some  recover  entirely,  la 
others,  as  in  that  described  above,  little  or  no  power  returns  in  tbe 
paralysed  parts.  The  only  guide  as  to  the  [->robable  course  of  the  gym- 
ptoms  is  that  afforded  by  the  condition  of  the  patient  when  the  acute 
stage  has  passed.  If,  at  the  end  of  a  month,  there  is  no  sign  of  im* 
provement,  and  there  is  still  a  considerable  degree  of  paralysis,  it  ii 
improbable  that  much  improvement  will  ensue.  But  the  farthtf 
forecast  must  depend  on  the  nature  of  the  lesion  and  on  the  isdiei* 
tioDS  available,  which  have  been  considered  in  the  geueral  acoouat  of 
such  lesions.  Then,  if  the  evidence  points,  as  it  often  does,  t9 
atheroma  and  thrombosis,  the  danger  of  a  recurrence  will  be  leu, 
according  to  the  absence  of  influences  favouring  thrombosis,  or  their 
limitation  to  such  as  may  be  obviated  by  suitable  measures.  Hi 
malady  is  only  a  lt>cal  instance  of  the  disease  already  considered. 

The  Treaimeni  of  this  form  illustrates  the  fact  just  mentioned  £  K 
is  essentially  that  of  acute  softening  from  vascular  occlusion,  ai 
described  in  detail  at  a  previous  page.  The  geueral  management  ol 
the  ea^e,  in  regard  to  feeding,  &o.»  is  the  same  as  in  the  degenerattfl 
variety. 

AouTE  Ihflammatobt  Bulbar  Pajuxtbis 

I 

(PoLIO-MYBlITia   BULBl). 

The  term  '*  aeyte  bulbar  paralysis "  is  commonly  applied  to  thi 
eudden  form   descnl^d  in  the  last  sectioup  but  is  needed  for  a  thirl 
variety,  to  which  alone  it  is  strictly  applicable,  in  which  the  symptoms 
<*  Op^viitibeiiii  &tid  Siemerlitig,  59th  '  Ver^aiit.  Deut.  Aerit./  1S86* 


[|p»  Qol  suddeolj,  in  a  few  miDutes,  but  acutelj,  la  a  few  daja, 
I  of  onset  is  that  which  is  characteristic  of  acute  iniam  [nation, 
iftad  tlua  this  IS  actual  I)'  the  lesion  bas  been  proved  bj  sevetiil  cases. 
la  one  observed  bjr  Etter,*  a  boy,  aged  fifteen,  was  takea  ill  with  bead- 
mclie  and  ▼omiting,  discomfort  in  the  throat,  dilQ^ctiltj  in  swaOowing, 
and  ferer.  In  the  course  of  the  first  week  there  developed  bilateral 
]x&ra]  jsis  of  the  face,  accompanied  bj  palsj  of  the  tongue,  greatest  on 
the  left  8ide»  paralysis  of  the  palate,  and  of  the  left  sixth  nerve. 
Death  resulted  from  pneumonia  on  the  tenth  day.  The  post-mortem 
and  microscopiciil  examitiatians  revealed  many  my  el  it  to  foci  in  the 
medulla,  symmetrical  oo  the  two  sidea,  but  greater  on  the  left.  They 
mvoWed  the  left  sixth  nucleus,  the  left  facial  nerve  within  the  pons, 
and  tlie  right  f^icial  nucleus,  the  left  hypoglossal  nucleus  ant]  the 
right  hypoglossal  fibres,  and  the  accessory  nucleus  on  each  side,  the 
nuytor  part  of  the  vagus  nucleus  on  each  side,  and  many  celk  and 
fibres  in  the  tegmental  region  of  the  lower  part  of  the  pons.  The 
foci  of  inflammation  in  the  accessory  nuclei  could  be  traced  down  the 
cord  as  far  as  the  fourth  cervical  nerves.  Such  a  lesion  is  evideatly 
eloselj  analogous  to  that  which,  in  the  spinal  cord,  causi^s  acute 
atrophic  paralysis.  We  have  seen  (p.  194)  that  a  similar  inflamtnatioQ 
may  involve  the  nuclei  of  the  ocular  nerves  in  the  upper  part  of  the 
pons.  The  distribution  in  this  ease  is  that  which  bas  been  found  in 
the  few  others  investigated,  but  the  gloaso-pharyngeal  nuclei  may  also 
suffer.  The  inflammation  is  sometimes  irregular  in  its  distribution 
in  the  nuclei,  and  in  one  ease  it  caused  paralysis  of  all  parts  of  the 
fcice.  Hence  this  affection  has  been  termed  "  acute  inferior  nuclear 
inflammation.'* 

Its  causes  are  as  little  known  as  are  those  of  the  similar  inflamma- 
tion of  grey  matter  in  other  parts. 

The  character  of  the  changes  seen  with  the  microscope  depends  on 
the  acuteness  of  the  inflammation,  varying  from  destruction  of  the 
nerve-elements  and  leucocytal  aggregatiooa  or  minnte  cavities  of  dis- 
integratioD,  to  mere  change  of  form  and  aspect  of  the  nerve-cells, 
•*  cloudy  swelling,"  loss  of  the  processes,  and  ultimate  shrinkage  into 
nsall  angular  bodies.  The  increased  interstitial  tissue  may  present 
conspicuous  spider-cells  and  the  other  features  described  in  the 
account  of  analogous  nffectiona. 

It  is  possible  that  similar  symptoms  are  sometimes  due  to  a  peri* 
pheral  neuritis  of  the  bulbar  nerves.  Disease  elsewhere  prepares  us 
for  a  similar  susceptibility  of  the  motor  cells  and  their  nerveendings 
to  morbid  influences,  which  may  act  generally  on  one,  occasionally  on 
the  other,  owing  to  some  slight  difference  in  nature.  But  such  acute 
peri[>heral  bulbar  neuritis  has  hitherto  onlj  been  met  with  as  part  of 
a  more  general  alEection  of  the  cranial  nerves,  such  as  existed  in  a  case 
described  by  Ei8enlohr,t  in  which  there  were  heemorrhages  in  nearly 

•  •  Corrcijp.-Bl.  f.  SL-hweiter  Aer«te/  1882,  No.  24. 
t  *  Arch*  f.  Piych,/  ijt. 
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all  tbe  cnmml  nerves*  Bmlbar  palsy  was  the  predomin&Qt  mpaiUm, 
but  tticlyJed  all  p&rU  of  the  face;  the  motor  fifth  wu  tko 
weakened. 

The  treatment  of  this  alfectiou  must  h%  that  of  other  forms  of  ioute 
iaEammatloa  of  the  braiu. 


ATEOPHT  OF  THE  BRAIN. 

The  whole  or  part  of  the  braim  may  be  below  the  normal  siie^  In 
general  atrophy  the  texture  of  the  brain  is  normal ;  the  whole  bnm 
ifl  BDiallt  and  the  Bkull  is  also  amall  (microcephaly).  Xiiltle  ia  known 
of  the  causes  of  this  condition,  whethar  the  small  size  of  the  brain  ii 
the  canse  of  the  small  size  of  the  sktill,  or  the  reverse.  The  cooditioii 
ii  generally  associated  with  a  high  degree  of  mental  defect  of  loti| 
duration,  but  an  mieipected  diminution  in  the  size  of  one  hemisphere 
IB  sometimes  met  with  in  chronic  iusanity,  probably  connected  with 
a  predisposition  to  the  mental  derangement. 

In  partial  atrophy  of  the  brain,  one  part  is  undaly  small  in  pro^ir- 
tion  to  the  rest.     The  part  so  affected  is  usually  changed  in  structure. 
It  is  firmer  than  normal-— less  firm  only  in  rare  cases  of  uncertain 
nature.     It  contains  more  connective  tissue  and  fewer  nerre-eleinentA. 
Such  sclerotic  induration  inrolTes  adiMculty  aa  to  the  dassificatioo  of 
the  lesion,  as  already  men  ti*med  (p.  555 ) .   Almost  any  part  of » he  brain 
may  be  thns  smaller  than  normal^the  whole  of  one  cerebral  hemi- 
ipbere.   or   only  part   of    it,   seldom    both    hemispheres,  tbe  central 
ganglia  on  one  side,  the  pons,  or  the  cerebellum*      Atrophy  of  tk 
oerebeUuTn  may  involve  the  whole  or  only  one  hemiq>here»  or  both 
hemisftheres — the  middle  lobe  being  nomitil.     When  the  whole  of  od€ 
cerebral  hemisphere  is  atrophied,  one  part,  is  usually  more  affected 
than  ihe  rest.     Several  parts  of  the  brain  are  frequently  atniphicd 
together^  in  a  manner  that  shows  a  caudal  relation,  depending  on  a 
itructural  connection,  in  consequence  of  which  the  atrophy  of  one 
part  entails  that  of  the  other.     Thus  atrophy  of  the  whole  of  on« 
cerelvral  hemisphere  is  usually  associated  with  atrophy  of  the  op] 
cerebellar  hemisphere.     The  latter  maybe  associated  with  atrophy 
the  opposite  corpus  striatum  without  the  rest  of  the  hemisphere, 
it  is  usually  associated  also  with  atrophy  of  the  opposite  olivary  bod^ 
of  tbe  medulla  oblongata.     The   ])arts  concerned  in  vision  may  h^ 
thus  marked  out  by  separate  wasting  (see  p.  71).     Tbe  arteries  ma^ 
share  the  diminution  in  size  without  presenting  any  special  disease. 

Partial  atrophy  of  the  brain  is  prohably  in  most  cases  acquired. 
This  is  clear  in  many  instances  in  which  it  is  attended  with  symptoms 
that  commenced  during  the  first  years  of  life.  In  some  of  these 
cases  the  lesion  dates  from  birth,  and  the  change  in  the  brain  is 
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result  of  lit  compression  by  local  meniogeal  beBmorrhage  (see  p,  il3). 

In  other  instances  the  lesion  occurs  dtirmg  iufancj,  and  isaccompaaied 
bj  •*  infantile  hemiplegia/*  in  the  aceouiit  of  which  (p.  456)  will  be 
found  some  cTidence  as  to  the  nature  of  the  disease.  In  some  cases, 
again,  it  ia  probable  that  an  uttack  of  meaingitia  was  the  cause*  Both 
hemispheres  maj  suffer  from  this  cause,  and  also  in  the  cases  of  menin- 
geal hemorrhage  during  birth »  In  all  Tarieties,  the  local  atrophy  is 
often  accoriipauied  bj  a  general  dimioution  in  size  of  the  hemisphere, 
no  doubt  due  to  the  connection  that  exists  between  all  parts,  and  to 
the  effect  of  considerable  dainago  to  one  part  of  the  growing  brain 
on  the  development  of  the  rest.  With  only  local  ti trophy  of  the 
superior  parietal  lobult^,  one  hemisphere  of  an  adult  has  been  found 
one  and  a  half  inches  shorter  than  the  other** 

Partial  atrophy  of  tht;  brain  may  also  develop  during  intra-uterine 
life.  It  may  be  found  present  at  the  time  of  birth.  In  some  cases  it 
iji  perhaps  due  to  iutra-uterine  disease  similar  in  character  to  that 
which,  after  birth,  has  similar  consequencea.  More  frequently  the 
atrophy  is  such  that  it  can  scarcely  be  thus  explained.  Atrophy  of 
the  cerebellum  is  more  frequent  in  these  cases  than  Is  atrophy  of  one 
oerebral  hemisphere.  Sometimes  both  cerebellar  hemispheres  are  very 
small,  and  the  middle  lobe  is  of  normal  size.  It  is  very  dif^cult  to 
eiphtiu  this  condition  on  the  supposition  of  any  intra-uterine  morbid 
process ;  it  would  seem  rather  to  be  connected  with  the  entire  abflence 
of  the  oerel^ellum  sometimes  observed.  This  is  apparently  due  to  some 
perversion  or  defect  of  the  process  of  devek»pment;  the  canse  of 
this  Li  practically  unknown,  but  we  are  probably  safe  in  ascribing  it 
to  a  positive  germinal  defect. 

The  symptoms  that  attend  atrophy  of  the  brain  vary  much.  Mental 
defect  is  the  most  constant,  and  usually  amounts  to  idiocy.  Hemi- 
plegia and  epileptic  fits  often  accompany  atrophy  of  one  cerebml 
hemisphere.  Bilateral  weaknesSt  with  athetoid  movements  and 
iuco-ordination,  may  attend  bilateral  atrophy,  such  as  is  due  to  diffi. 
cult  birth  and  meningeal  hseraorrhage  compressing  the  cortex.  In 
many  cases,  however,  it  is  certainly  incorrect  to  regard  these  symptoms 
as  the  direct  consequences  of  the  diminished  size  of  the  convolutions  j 
they  are  ihe  result  of  the  disease  which  has  also  caused  the  atrophy^ — 
the  local  atrophy  directly,  the  slighter  general  atrophy  of  the  hemi* 
8|ihere,  which  is  often  present,  indirectly,  by  checking  its  growth. 
In  atrophy  of  the  whole  of  the  cerebellum,  unsteadiness  has  been 
MUberved  similar  to  that  which  results  from  disease  of  the  middle 
lobe.  Wben  only  the  hemispheres  have  been  affected,  there  have 
sometimes  been  no  motor  symptoms,  but  in  some  cases  there  was 
intt^Uectual  defect.  Atrophy  of  one  hemisphere  of  the  cerebellum  has 
also  been  fuund  when  no  symptoms,  that  could  be  ascribed  to  it,  were 
prostnt  during  life* 

8mUl€  Atrophy, — In  old  age  the  brain  wastes,  like  many  other  organs, 
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and  becomes  smaller  and  firmer.  The  amount  of  fluid  in  the  tc: 
and  oe  tlie  surffice  is  increased  in  proportion  to  the  leasened  I  ^ 
tbe  brain.  This  natural  increase  of  fluid  was  formerly  regwrdM 
as  pathological,  and  a  mjsterioua  death  was  ascribed  to  **teroui 
apoplexy" — a  purely  imaginary  lesion,  not  yet  quit^s  forgotten*  Bat 
this  wasting  of  the  brain  is  commonly  attended  by  no  aymptomi^ 
Seoilc  mental  failure  is  often  ascribed  to  it,  but,  since  it  mmj  etiil 
in  couGiderable  dt^gree  wit  bout  tbe  slightest  mental  defect^  catitoo 
eliould  be  obaerred  in  attributing  to  it  any  mental  change  th%l  may 
co-exisl. 


i 


HYPERTROPHY  OF  THE  BRAIN. 

Under  tbe  name  '*  hypertrophy  of  the  brain  "  a  condition  baa  b^a 
described  in  whi^h  the  brain  is  of  abtiormal  size.  Sometimes  it  hti 
been  found  also  to  l^e  of  distinctly  abnormal  weight,  but  the  wid« 
variations  in  the  weight  of  the  brain  tinder  normal  conditions  render 
this  criterion  decisive  only  in  extreme  cases,*  The  size  of  the  brtia 
in  relation  to  the  size  of  tbe  skull  is  the  feature  that  has  attiadi^i 
mo»t  attetition.  If  the  condition  develops  before  the  bones  hiLH 
united,  the  ikull  is  said  to  undergo  enlargement  similtir  to  that  ^f 
hydrocephiilua.  If  thesntures  have  been  closed,  the  convalutiooa  in 
compressed  and  pale  ;  and  when  the  brain  has  been  removed,  it canjiot 
be  replaced  in  the  cranial  cavity— a  feature  which,  since  the  dnvtof 
Morgagni,  has  attracted  attention,  perba])s  more  than  it  deserves,  h 
ftU  caaeii  tbe  ventricles  are  empty ;  their  walls  are  pressed  together, ao^ 
tbe  vessels  of  the  brain  contain  little  blood. 

Decisive  eiamples  of  this  state  are  extremely  rare ;  there  are  fef 
satisfactory  observations  on  the   minute  structure  of  the  enlarged 
organ,  and  we  do  not  therefore  know  whether  this  is  the  same  tniU 
cases.     Xn  some,  an  increase  in  the  neuroglia  has  been  found,  and  bna 
been  regarded  as  the  cause  of  the  enlargement  (Virchow ;  Tuke,  lO 
an  unuaiKil  ease  in  which  the  enlargement  was  confined  to  one  hemi 
sphere).     In  other  cases  no  increase  in  the  connective  tissue  coal3' 
be  found. 

Such  enlargement  of  the  brain  has  been  met  with  chiefly  und 
three  conditions.     (1)  In  very  young  children  soon  after  birth.     It  i 
in  these  that  the  hydrocephaloid  enlargement  of  the  head  baa  beeC^ 

*  Tho  weight  mnd  eiEe  of  tbe  hruhi  (ii^er  accordlDg  to  sge  ftud  •toturv,  but  ei«^i 
thua  tested  the  varintiona  arc  great.  Proportion  to  abaolute  body-weJght  tiat  aI«^ 
been  taken  aa  u  guide,  but  it  ia  not  to  be  reUed  on,  since  the  bodj-wright  rarica  la.  | 
eacb  directioiip  that  iif  obesity  and  emaciation,  irrpapcctive  of  stattirv.  If  Uie  body- 
weight  is  taken  iit  a  term  of  cunipariton  it  should  ba  tbe  average  for  each  age  and 
at  II  lore 
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(2)  Towards  the  end  of  the  first  year  of  life,  in  asBOCiflr- 
tion  with  rickets.  It  may  be  that,  the  closure  of  the  skull  being 
retarded,  the  brain  attams  an  abnormal  size  in  codsequence  of  tbe 
deficiency  of  the  mecbanical  restraint  that  should  be  furntshed  by  the 
skull  when  its  bones  unite*  It  has  been  thought  tkut  the  enlargement 
of  the  brain  increases  the  size  of  the  skul],  but  tbe  shape  uf  this  la 
tbat  cbaracteristto  of  rii^kets,  and  tbe  size  may  be  due  to  the  double 
influence  of  abnormal  ossification,  and  the  enlargement  of  the  brain. 
(S)  An  incrt'ase  in  size  has  been  occasion  all  j  observed  in  older  children 
and  even  in  adults,  but  of  its  nature  very  little  is  known. 

Of  the  causes  of  this  condition  only  two  facts  can  be  regarded  as 
established ;  first,  that  it  has  been  occasionally  observed  in  families ; 
secondly,  the  relation  to  rickets  already  described. 

The  symptouis  that  it  produces  are  very  uncertaiu.  The  form  that 
occurs  soon  itt'ter  birth  and  causes  enlargement  of  the  head  is  said  to 
be  attend^'il  by  nervous  symptoms  almost  identical  with  those  of 
chronic  hjdrocophalus,  so  that  the  distinction  of  the  two  is  practically 
impossible.  It  is  doubtful  whether  the  rickety  enlargement  causes 
any  symptoms.  We  are  not  justified  in  referring  to  it  the  laryngeal 
ipasm  or  general  convulsions  or  mi  utal  backwardness  of  rickety 
children,  since  these  may  be  present  wben  there  is  no  enlargement  of 
the  brain. 

Even  more  doubt  exists  as  to  the  symptoms  of  the  form  that  has 
been  met  vritb  at  a  later  age.  In  some  ciises  it  has  apparently  caused 
none.  In  others,  acute  cerebral  symptoms,  resenibling  meningitis, 
have  occurred,  and  have  run  a  rapid  course,  ending  in  death.  The 
evidence  of  a  connection  between  the  enlargement  of  the  brain,  which 
was  regarded  as  chronic,  and  the  meiite  symptoois  is  not  satisfactory, 
and  no  explanation  of  the  8U{>j>osi'd  connection  has  been  attempted. 
The  condition  seems  never  to  have  been  recognised  during  life,  and 
nothing  is  known  of  its  treatment* 

The  so-called  hypertrophy  of  a  small  part  of  the  brain,  as  of  certain 
convolutions,  or  of  the  pons  Yarolii,  has  probably  been  always  due  to 
an  infiJt rating  growth  (see  p,  495), 

From  what  has  beeu  said,  it  is  clear  that  the  pathology  of  enlarge- 
ment of  the  brain  needs  fret^h  study  in  the  light  of  future  investi- 
gation. Moreover,  the  common  tendency  to  speak  of  the  enlargement 
caused  by  overgrowth  of  connective  tissue  as  '*  hypertrophy  "  of  an 
organ,  is  an  inexact  use  of  the  word,  which,  when  applied  to  an  organ 
without  qualificatiou,  should  designate  only  an  enlargement  chiefiy 
due  to  an  overgrowth  of  the  elements  on  which  the  function  of  the 
organ  depends. 
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BTDEOCEPHjiLUS. 

Hjdrocephaltis^  or  dropsy  of  the  brain,  ooosisU  in  an  aoctunnl&tiot 
of  fluid  with  in  the  skulls  either  io  the  subdural  space  (eiteroal  bTdio- 
cepbalua)  or  within  the  YeQtricles  (ioterual  hydrocephalas).  It  mij 
be  acute  or  chronic,  the  result  of  other  morbid  processes  th&t  are  eoa* 
Bpicuous  (*'  Becondarj  form  "),  or  the  consequence  of  a  process  thit  ii 
chte%  manifeated  bj  this  effect  (so-called  ••  primary  form  **), 


Acute  HYDBoosPKALua. 

The  onlj  known  cause  of  actually  acute  hydrocephalus  »  menm* 
gitis.  This,  in  all  forms,  may  be  attended  by  effusion  of  fluid  iatba 
subdural  space  or  into  the  ventricles.  The  latter,  for  iuataoce,  occtixi 
in  four  fifths  of  the  Citseg  of  tul^erculitr  meningitis.  Hence  the  tens 
*'  acute  hydrocephalus  *'  was  for  a  long  time  the  commoQ  designatioD 
for  meuiiigi  t  is.  The  external  efPusian  is  the  direct  result  of  the  inflftn* 
mation  of  the  pia  mater,  and  the  internal  effusion  is  probably  also  tlie 
result  of  inflam mation  of  the  choroid  plexuses  and  velum  interpostttim, 
perliaps  also  of  the  lining  membrane  of  the  ventricle. 

In  some  cases,  however,  the  effusion  iiito  the  ventricles  is  the  onlj 
pathological  change  in  ao  affection  of  acute  and  febrile  courset    Tb« 
external  meninges  are  healthy  j  the  choroid  plexuses  may  be  the  teit 
of  distinct  iuffammatory  changes,  and  the  liniog  memtirane  of  tli« 
ventricles  may  be  finely  granular ;  the  adjaoeat  brain  tissue  is  softened, 
and  the  bmiu-substance  and  con valu  lions  are  compressed.     Tbei^ii 
no  indication  of  any  processes  of  which  the  effusion  could  be  t 
mechanical  consequence,  such  as  is  an  occasional  cause  of  chronic 
hydrocephalus.     The  symptoms  during  life  are  those  of  an  acute 
inflammatory  disease,  and  resemble  very  closely  those  of  tubercnlAX 
meningitis.     Hence  it  is  commonly  asBiimed  that  they  are  due  to  ^ 
ventricular  meningitis,  affecting  chiefly   the  choroid  plexuses,  and 
causing  an  abundant  effusion  of  serum.     Although  the  pathology  o^ 
ihe  cases  is  obscure,  no  belter  explanation  has  yet  been  given. 

ChBONIC    HYDHOCEPUAXtra. 

ExTERNAi.  Chronic  Hydrockphalus.^ — Whenever  there  is  waatln^l 
of  the  brain,  there  is  increase  of  tbe  subarachnoid  fluid  to  occupy  tba^ 
spiice  left.  This  is  a  common  senile  condition.  Of  the  same  character  ^ 
is  the  accumuLition  of  fluid  met  with  in  some  cases  of  arrested  deve-  ' 
lopment,  in  which  the  brain  is  small  and  does  not  fill  the  cranial 
cavity. 
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In  otber  cases,  without  tlie  brain  being'  smaller  than  normal,  there 
is  a  congenital  excess  iu  tbe  amount  of  fluid  in  tbe  subdural  space, 
and  this  expands  the  skulL  The  exp^ansioti  may  be  so  great  as  to 
prevent  the  child  being  Imrn  alive.  If  birth  is  survived,  the  head 
rapid  1 J  increases  in  size,  and  is  of  the  same  shape  as  in  the  internal 
hydrocephalus,  to  be  immediatelj  described.  Post  mortem,  the  excess 
of  fluid  is  the  only  morbid  condition*  There  is  no  change  in  the 
membranes,  and  the  origin  of  the  condition  is  not  known.  It  is  usually 
attended  by  symptoms  simitar  to  those  of  internal  effusion,  having  a 
similar  course.  Caries  of  the  bone  of  the  skull,  in  such  cases,  has 
occasionally  {permitted  the  escape  of  the  eii'uaion* 

External  hydrocephalus  is  sometimes  **  sacculated/'  u  e.  limited 
to  a  certain  region  by  adhesions  between  the  dura  and  pia  mater. 
This  condition  is,  in  effect^  a  meningeal  cyst.  Its  position  may  be 
over  part  of  one  cerebral  hemisphere  or  beneath  the  tentorium.  If 
there  ta  enlargement  of  the  skull^  this  is  correspondingly  un symme- 
trical. The  brain  may  be  compressed  opposite  tbe  seat  of  the  effusion. 
and  corresponding  local  symptoms  may  result.  These  cases  doubtless 
arise  from  inflammation^  and  their  course  may  be  varied  by  inter- 
current attacks  of  a  meningitic  character. 

CnsoniQ  iNTEBNiiL  HynaocEFEixus  may  be  either  congenital  or 
acquired, 

Cangenital  Internal  Hydrocephalui  develops  in  utero,  and  may  cause 
■uch  eukrgement  of  the  head  as  to  prevent  birth  until  the  fluid  is  let 
out ;  or  it  may  be  moderate  at  tbe  time  of  birth,  and  afterwards 
rapidly  increase.  The  causes  and  pathological  mechanism  are  prac- 
tif^ly  unknown.  It  has  been  ascribed  to  maternal  grief  or  other 
emotion,  but  on  no  reasonable  grounds,  and  also  to  injury  of  the 
fcetoB  by  falls,  &c.» — an  influence  which  is  at  least  inielligible.  A 
connection  has  been  supposed  to  exist  !>etweeu  uterine  disease  and 
hydrocephalus,  and  has  been  explained  hyj^othetically.  but  it  has  yet 
to  be  proved.  There  is,  however,  no  doubt  that  a  tendency  to  the 
occurrence  of  foetal  hydrocephalus  sometimes  ruus  in  families,  and  that 
more  than  one  child  may  be  aSected  in  suecesi»ion. 

Sometimes  all  the  ventricles  are  distended  ;  more  often  the  fourth 
ventricle  suffers  little,  even  when  there  is  no  obstruction  in  the 
aqueduct  of  Sylvius.  In  such  a  case  the  aqueduct  may  be  funnel- 
shaped,  dilated  towards  the  enlarged  third  ventricle.  If  the  disten- 
tion is  conGned  to  one  or  both  lateral  ventricles,  there  is  some  obstruc- 
tion at  the  foramen  of  Monro  (see  further,  under  "  Acquired  Hydro- 
cephalus '*).  The  fluid  is  usually  dear,  of  low  specific  gravity,  1001 
— 1009,  and  contains  a  small  and  variable  amount  of  albumen,  some 
chloride  of  sodium,  and  sometimes  urea^  cholesterin,  and  other  sub* 
stances  in  small  quantity.  Tbe  amount  of  liquid  varies  according  to 
the  degree  of  the  disease,  and  has  been  as  much  as  twenty-seven 
^unds.     In  proportion  to  its  quautjly,  the  substance  of  the  cerebral 
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hemispheres  ib  compressed,  and  thinned  bj  extensioii  aod  wasittig, 

especially  the  white  substance,  and,  it  is  said,  the  callosal  fibret.* 
Tbe  corpus  callosum  is  displaced  upwards,  and  if  the  cmiiiiB 
is  enlarged,  the  hemisphere  ei tends  further  forwards,  biMskwiida, 
upwards,  and  outwards  than  nonual.  The  cerebral  substance  mar  be 
reduced  to  a  layer  onlj  a  few  millimetres  thick,  constituting  the  thin 
wall  of  a  vast  caritj.  In  such  a  ease,  all  traces  of  tbe  courolutioni  tnd 
sulci  may  have  disappeared,  and  even  the  basal  ganglia  majbe  aLiiMt 
unrecognij^able.  More  often  iudications  of  the  sulci  can  bo  traced,  ind 
the  compressed  basal  ganglia  lie  at  tbe  bottom  of  tbe  sac.  The  cranium 
is  enlarged  in  proportion  to  the  amount  of  effusion,  and  the  bones  of 
the  skull  are  tbin,  Tbe  faU  is  necessarily  stretched,  and  iti  edge 
forms  a  larger  curvo  than  normal ;  the  extension  of  its  edge  nim 
the  anterior  part  of  the  tentoriuui.  Hence  the  subtentorial  space  if 
increased  in  size,  and  is  not  completely  filled  by  the  cerebellum,  th^ 
interval  being  occcupied  by  liquid,  and  sometimes  by  loose  connective 
tissue.  Otherwise  the  membranes  are  normal.  The  choroid  pleios 
may  be  thickened,  as  if  from  old  inflammation.  The  lining  membrane 
of  tbe  veatrieles  is  of  tea  fiut4y  granular  on  the  surface,  and  b  some^ 
times  thickened. 

The  external  enlarj^ement  of  the  skull  is  very  conspicuous  ind 
characteristic,  and  rapidly  increases  after  birth.     Tbe  fontaoellet  be- 
come very  large,  and  bulge;  at  the  sutures,  the  bones  are  widdj lep^ 
rated.    The  cranium  has  a  rounded  shape,  anJ  becomes  dispropor- 
tionately large  in  comparison  with  the  face.     The  disparity  is  increAftd 
by  the  projection  of  the  frontal  portion  of  the  skulL     The  orUtal 
plates  have  an  oblique  direction,  and  the  eyes  are  directed  downwards 
and  partially  covered  by  the  lower  eyelids.     If  the  child  lives,  tbeheiiA 
may  attain  an  enormous  size;  in  one  case,  at  sixteen   months  old* 
the  circumference  was  107*6  em*  (Klein).     The  symptoms  vary  mncL 
Tbere   is   usually   considerable   mental   defect,  often   amounting  to 
idiocy.     The  limbs  are  weak  ;  convulsions  and  various  contracture* 
are  frequent  j  occasionally  febrile  attacks  occur, attended  by  vomiting' 
The  head  is  supported  with  difficulty,  on  account  both  of  its  weigU^ 
and  of  the  muscular  weakness.     The  eyeballs  are  often  rolled  frotJ^^ 
side  to  side,  and  their  axes  may  not  correspond.     The  skin  of  the  hea^n 
is  thin,  and  the  hair  scauty.     In  extreme  cases»  blindness  occurs,  aii4^ 
the  ophtbal  mo  scope   shows   optic  nerve  atrophy,   produced   by  th^^ 
stretching  of  the  nerve,  or  by  the  compression  of  the  chiasma.     In  con-^ 
genital  cases,  tbe  rapid  increase  of  the  disease  usually  causes  death  ii»-" 
tbe  second  or  tbird  month  of  life,  by  maraamus,  convulsions,  or  ooma. 
Occasionally  the  morbid  process  becomes  arrested,  and  the  patient  may 
live  on  to  adult  life  and  even  to  old  age.     It  is  said  that  tbe  fluid  it 
sometimes  gradually  absorbed.     Ossification  of  the  bones  may  pro* 
gresB,  and  i«  usually  comideted  by  the  development  of  **  Wormiaa 
bones"  within  the  sutures.     If  the  disease  is  considerable  in  degrei^ 

•  Anton,  *  Wien,  med.  JahrbV  1688. 
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be  mental  ftnd  motor  Bjmptoms  uaually  coBtimie  in  tome  degree 
through  life — mental  weakness,  often  with  irritability  of  temper,  epi- 
iptic  fits,  muscular  weakness,  and  contractures. 

Acquired  Chronic  Internal  Htfdrocephaius  may  be  (1)  secondary  to 

I  lesion  that  produces  the  effusion  mecbanically  ;  (2)  consecutiTe  to 

^•o  attack  of  meningitis  ;  (3)  of  apparently  primary  origin. 

^^   Secondary  Mechanical  l\)n7i.^  Whytt  pointed  out  in  the  last  century 

^"ihat  any   obstruction  of  the  veins  of  Qalen,    hindering  the  return 

of  blood  from  the  intra- ventricular  vessels,  causes  effusion  into  the 

ventricles,  which  may  reach  an  extreme  degree.     The  moat  common 

^^^nse  ia  an  adjacent  tumour.     But  ao  obstruction  to  the  passage  of 

^Bpuid  out  of  the  ventricles  is  another  mechanical  caufle»  commonly  co- 

^HKisting  with  the  pressure  on  the  veins,  and  more  certainly  effective 

^Plihen  it  acts  alone.     The  fiuid  normally  escapes  by  the  opening!)  in 

the  membrane  closing  the  fourth  ventricle,  the  foramen  of  Magendie 

the  middle  line,  and  the  openings,  one  on  each  side,  be  bind  the 

Ota  of  the  glosso-pharyngeal  nerve,  first  deacribed  by  MierzejewskL 

bese  may   be  occluded  by  meningitis,  and  then  all  the  ventricles 

> me  distended  ;  the  passage  from  the  third  to  the  fourth  ventricles 

closed,  only  the  ventricles  above  are  distended,  and  from  obstruc- 

jion  at  the  foramen  of  Monro  the  effusion  is  confined  to  the  lateral 

fentricles.     Progressive  effusion  is  probably  in  moat  cases  the  result- 

;  one  of  the  two  mi-cbaniciil  jirocessea  just  mentianetl^  chiefly  of  the 

Indered  exit  (see  Hilton  on  *'  Rest  and  Pain  "J.     A  moderate  amount 

ai  effusion  may  be  associated  with  diseases  (as  abscess  or  tumour) 

which  do  not  involve  any  distinct  mechanical  influence.    Its  mechanism 

is  obscure. 

Primary  Hydroceihalua.—lniQrmLi  effusion  sometimes  occurs  with- 
out any  of  the  above  causes  being  traceable.  In  children  with  yieldi  ng 
alls,  it  is  supposed  that  the  mechanical  congestion  of  frequent  eough, 
'  the  tendency  to  transuJation  present  in  antemia,  may  lead  to  some 
asioD,  but  it  is  not  probable  that  the  amount  from  these  causes  is 
rer  oonaiderablet  At  any  age,  the  condition  has  been  known  to  de- 
op  and  attain  a  considerable  degree,  without,  it  is  said,  any  other 
tiologioal  condition  being  discoverable  than  the  slight  traces  of 
^utricular  infiammation  that  are  met  with  in  the  congenital  cases, 
ean  Swift  died  from  this  disease  at  seventy-eight,  after  it  had  existed 
or  thr^  years.  These  cases  are  probably  due  to  obstruction. 
The  symptoms  in  the  acquired  form  are,  on  the  whole,  similar  to 
boee  in  the  congenital  variety,  due  allowance  being  made  for  differ- 
'  ences  of  e^^.  These  are  mental  weakness,  somrtolence^  coma,  muscu- 
^_]iur  weakn^flp  convulsion,  con iractures,  and  loss  of  sight  from  pressure 
^Btf  the  distended  thii'd  ventricle  on  the  optic  chiasma.  Temporal 
^Biemianopia  may,  therefore^  precede  the  complete  blindness*  Li young 
^B^ildren,  with  incomplete  closure  of  the  sutures,  the  head  readily 
enlarges,  although  rarely  to  the  same  extent  as  in  the  congenital  form. 
In  the  adult,  enlargement  of  the  head  is  leas  common,  although  it 
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has  been  known  to  occur,  and  the  sutures  may,  as  I  haTe  seen^beoooM 
separated,  usaallj  after  the  gradual  thinning  of  the  cranial  bonei 
described  in  the  section  on  tumours  of  the  brain  (p.  508).  It  migU 
be  supposed  that  the  intra-ocular  circulation  would  show  the  effects o( 
the  increased  pressure  within  the  skull,  but  this  is  seldom  the  case,  ob 
account  of  the  anastomoses  of  the  ophthalmic  yein.  Even  during  tbs 
process  of  separation  of  the  sutures,  I  hare  been  unable  to  obflerreinj 
marked  increase  in  the  size  of  the  retinal  yeins.  The  coarse  of  tin 
acquired  form  yaries  much.  Death  usually  occurs  at  the  end  of  a  fsv 
months  or  years.  The  progress  sometimes  ceases,  and  if  the  affeetioa 
is  moderate  in  degree,  recoyerj  may  occur.  It  is  only  in  children,  ia 
whom  the  ready  enlargement  of  the  head  enables  a  certain  diagnotii 
to  be  made  when  the  disease  is  still  in  an  early  stage,  that  recofviy 
can  be  proyed.  The  sac  has  been  known,  in  yery  rare  instances,  to 
rupture  into  the  subdural  space. 

I>iAON08i8. — As  just  intimated,  hydrocephalus  can  only  be  dis* 
gnosed  with  certainty  when  there  is  distinct  progressiye  enlargement  of 
the  head.  When  the  bones  are  united,  internal  effusion  may  be  suf* 
pected  if  its  indications  slowly  follow  an  attack  of  meningitic  diaiacter, 
or  accompany  the  symptoms  of  a  tumour  of  the  cerebellum.  But 
primary  hydrocephalus  causes  only  symptoms  that  are  not  distinctiTe, 
and  are  much  more  frequently  produced  by  other  morbid  processea 
Hence,  as  a  matter  of  fact,  the  existence  of  the  disease,  when  it  leadi 
to  no  enlargement  of  the  head,  and  when  the  causal  indications  jast 
mentioned  are  absent,  cannot  be  recognised. 

In  slight  degree  the  enlargement  of  the  head  may  be  confounded 
with  that  produced  bv  two  other  causes,  rickets  and  thickening  of  the 
bone.      In  the  former  the  head  has  a  somewhat  square  form,  and  not 
the  globular  shape  characteristic  of  hydrocephalus.     Although  the 
fontanelle  may  be  large,  it  is  not  bulged.     The  other  signs  of  ricteti 
are  present  in  high  degree.     Thickening  of  the  cranial  bones  may 
simulate  hydrocephalus  at  almost  any  age.     I  haye  seen  it  in  a  boy  of 
ten,  the  subject  of  inherited  syphilis,  and  in  a  man  of  fifty.     In  the 
latter,  a  slow  progressive  enlargement  of  the  head  during  several  years 
led  to  a  diagnosis  of  hydrocephalus,  but  at  the  post-mortem  examina* 
tion  the  cranial  bones  were  found  to  be  three  quarters  of  an  inch  in 
thickness,  and  the  cavity  was  of  normal  size.     It  is  doubtful  whether 
the  nature  of  these  rare  cases  can  be  ascertained  during  life.     A  dis- 
tinction of  internal  from  external  hydrocephalus  can  only  be  made 
by  paracentesis,  and  not  always  with  certainty  even  by  this  means, 
since  a  thin-walled  sac  may  be  readily  opened  by  a  comparatively 
superficial  puncture. 

The  Pbogxosis  of  hydrocephalus  of  any  form  is  usually  grave  and 
always  uncertain,  unless  the  occuirence  of  arrest  can  be  distinctly 
lecogmsed. 
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Tbaithbnt. — ^Whatever  lessens  the  volume  of  the  blood  diminisbei 
r  a  time  the  amount  of  the  effufiiou.  Thus  an  attack  of  diarrhoea 
lessens  the  prominence  of  the  fontanelle.  But  pnrgatiTea  are  iuadmis- 
ble ;  to  be  effective  thej  mast  be  more  vigorous  tban  a  hyd rone pli alio 
ild  can  bear.  Diuresis  constitutes  a  safer,  but  unfortunately  less 
ective,  mode  of  attain  id g  the  same  end.  In  no  case  in  wbicb  these 
tneatures  have  been  used  has  a  permanent  effect  been  produced. 
Agenta  that  are  supposed  to  promote  absorption,  as  iodide  of  potas* 
,um  and  mercury,  have  been  extensive! j  tried,  but  are  as  a  rule 
werless,  and  are  sometimes  harmful .  The  most  direct  treatment, 
bicb  is  unfortuuatelj  the  moat  dangerous,  is  evacuation  by  puncture 
irith  a  trocar  or  aspirator,  a  small  quantity  being  lei  out  each  time, 
and  compression  of  the  skull  by  elastic  bandages  kept  up  during  and 
after  the  operation.  Thts  procedure  ia  of  course  most  suitabL-  to 
external  hydrocephalus,  but  it  has  been  employed  in  ventricular  effu- 
aion,  occasionally  without  ill  effects,  but  with  absolute  success*  only  in 
e  instances.  The  place  for  puncture  was  formerly  at  the  outer 
gle  of  the  anterior  fontafielle,  butaiitiseptic  measures  have  permitted 
phining  and  puncture  in  a  locality  at  which  the  lateral  ventricle  is 
most  accessible.  Continuous  drainage  has  even  been  employed,  but 
the  reanlt  haa  seldom  been  satisfactory,  whatever  the  nature  of  the 
case.*  The  first  puncture  has  generally  been  well  borne,  and  has 
relieved  urgent  symptoms  of  cerebral  compression,  but  the  second 
or  third  has  usually  had  little  effect,  and  has  sometimes  been  fatal— 
in  some  instances  apparently  because  too  little  time  was  allowed  to 
elapse  between  the  operations.  Puncture  of  the  spinal  membranes  below 
the  cord  has  also  been  resorted  to.  It  can,  of  course,  relieve  internal 
hydrocephalus  only  when  there  is  no  obstruction  to  the  pitasage  ut 
the  fluid  from  the  ventricles,  and  this  the  operation  only  may  decide. 
It  haa  relieved  urgent  symptoms  for  a  time,  and  has  been  thought 
pable  of  starting  absorption  in  chronic  cases,  but  its  demonstrated 
Tvicd  is  limited  to  relief.     On  the  other  hand,  it  seems  to  do  no 

t 
Good  has  been  observed  to  follow  simple  compression  of  the  skull, 
a  mode  of  treatment  first  advocated  and  energetically  employed  fifty 
years  ago  by  Barnard,  of  Bath.  Trousseau  employed  strips  of 
diachylon  plaster,  a  third  of  an  inch  broad,  in  the  following  manner  :  J 
(1)  From  each  mastoid  process  to  the  outer  part  of  the  orbit  on  the 
iposite  side ;  (2)  from  the  hair  at  the  b;tck  of  the  neck,  along  the 
ittal  suture,  to  the  root  of  the  nose  ;  (3)  over  the  whole  head  in 
a  manner  that  the  different  strips  shall  cross  each  other  at  the 


•  See  Keen,  •  Phil  Med.  Nevra/  188i*,  iind  '  TniM.  Tenth  Int  Med,  Congrew  / 
Robeon,  *  Brit-  Med.  Journ.,'  1890. 

t  See  Quincket  *  BerUii.  klin.  Woclienachrift,*  1S**1,  for  the  d  eta  lie  of  ten  cenet, 
five  of  whotn  were  adaltfl;  alto  Wjoier,  '  Lancet,*  1891,  L 

X  *  Jonmal  de  Medeciae,*  April,  1843,  qnot<^d  by  Weat,  *  Di«.  of  Infancy  and 
Childhood,'  7th  ed^  18S4,  p.  130. 
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rertei ;  (4)  a  loDg  atrip  uoimd  the  head  thiee  timet,  takea  8nt 
abore  the  ean  and  eyebrows,  and  a  little  below  the  oodpital  prata- 
beranoe,  so  that  the  ends  of  all  the  other  strips  shall  pxojeet  bdow 
the  oixcalar  strip ;  these  ends  are  next  to  be  doubled  upon  the  cireiilir 
strip^  and  its  remaining  two  tnms  passed  oTer  them  in  the  same  diree* 
tion  as  the  first  torn.  It  is  necessary  to  watch  the  effeet^  and  looses 
the  strips  if  tiiere  are  any  symptoms  of  compression.  Dr.  Weil 
adfises  a  broad  elastic  band  as  safer  and  more  manageable  than  th» 
plasters.  His  experience  of  pressure  in  serere  cases  has  not  bees 
eneomragingy  since  it  has  not  hindered  the  aconmalation  of  fluid*  sad 
has  inoreased  the  qpiptoms  of  compression  of  the  braia. 


PAET  V. 


EERAL   AND  FUNCTIONAL  DigBASBS   OP 
THE  NERVOUS  SYSTEM, 
diseases  that  remain  for  consideration  are  those  in  which  there 
ire  no  constant  changes  to  be  seen  with  the  naked  eye.     It  was 
former]j  the  custom  to  include  thera  all  under  the  term  **  functional 
imemBeB**  but  microscopical  changes  have  been  discovered  in  some  of 
Ihcxn  with  su^cient  frequency  to  make  it  certain  that  there  is  far 
more  than  a  mere  disturbance  of  function,  and  it  cannot  he  doubted 
that  most  of  these  makdies  depend  upon  alterations  in  the  nutrition 
of  the  nerye- elements,  although  these  may  not  jet  have  been  found, 
and  perhaps  cannot  be  detected  without  more  means  of  investigation 
4hftji  we  at  present  possess.     Tbe  diseases  t  be  in  selves  are  so  different 
in  character  and  so  various  in  seat,  that  their  classification  into  groups 
Sfl  alike  difficult  and  useless^     An j  thing  like  a  scientific  classification, 
iMMed  upon  our  present  knowledge^  wonld  result  in  Ettle  more  than 
enouieratioii,  and  is  therefore  not  attempted.    The  order  in  which 
tbej  are  described  is  based  onlj  on  convenience* 


w 


CHOEEA. 


Chorea  is  a  disease  that  occurs  chiefly  in  joung  persons^  is  niniallj 

of  limited  duratioD,  and  ia  characterised  bj  irregular  spasmodic  move- 
ments, bj  inco-ordination  of  voluntarj  movement^  and  often  by  mus- 
cular and  mental  weakness.  The  proportion  of  these  elements  varies 
in  different  cases. 

The  term  "  Chorea  SanctiTiti"  (xope/a  =  dancing)^  or  8t  Vitns's 
duioe,  was  first  applied  at  Strasburg  to  the  epidemic  dancing  mania 
pr*fvalent  in  the  fourteenth  and  fifteenth  centuries,  when  the  sufferers 
were  taken*  by  order  of  the  Btrasburg  magistrate,  to  the  chapel  of  St. 
Vitus,  to  be  cared  by  the  influence  of  the  saint.     The  term  became 
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reBtricteJ,  cbieflj  through  the  iuflueiice  of  Sydenham,  to  the 
now  kuown  by  the  name,  but  it  is  eyen  now  used  more  widely  m 
Geroiany,  and  the  affection  here  described  ig  distiugui&hed,  ma  dkorm 
minott  from  chorea  major ^  a  form  of  hysterical  disorder  dlAtinct  bom 
ordinary  chorea,  and  more  closely  allied  to  the  epidemic  malady  of  tie 
Middle  Agea, 


ETioi.OGY.--The  relatiott  of  chorea  to  race  is  a  subject  that  W 
been  but  little  studied.  According  to  Weir  Mitchell,  in  the  TInitM 
States  the  diaeiiae  is  lesa  frequent  among  the  negro  than  among  tU 
white  population,  and  in  some  places  in  which  there  is  a  mixed  popnk* 
tioE  (e.  g.  in  the  island  of  Cuba),  where  chorea  is  not  unoomiaqa 
among  the  white  chiidreUp  it  is  unknown  among  the  coloured  childro* 
Urban  residence  is  said  by  the  same  writer  to  faTour  the  occm 
of  the  disease,  and  it  is  probable  that  the  inlueuce  could  be  ti 
also  in  this  country. 

Hereditaria  iftjiuences  can  b©  found  in  many  cases  of  chorea, 
a  double  relfition  of  the  disease  can  often  be  traced  in  these  inflo- 
encea ;  its  relation  to  acute  rheumatism  on  the  one  hand,  and  to  otJwr 
nerroua  diseases  on  the  other.  These  rehitions  may  be  separate  or 
may  be  comhined.  Bheumatism  is  ao  common  that  it  is  only  stgoi* 
ficaot  when  the  family  tendency  is  strong  or  close,  unless,  as  is  fre- 
quently the  case,  the  patient  has  also  suffered  from  rheumatiiinj 
it  is,  howerer,  sometimes  very  pronounced,  and  some  family  teDdeD*^ 
can  be  traced  in  45  per  cent.*  A  neuropathic  heredity  has  been 
found  in  one  sixth  of  the  cases — epilepsy,  insanity,  or  chorea  itielf 
This  proportion  is  not  great,  but  the  actual  facts,  in  the  esse  of 
neuroses,  always  eiceed  those  that  can  be  ascertained,  and  often  mneh 
exceed  them.  Moreover  they  are  emphasised  by  the  strong  charsctar 
of  many  instances.  For  example,  three  sisters  suffered  from  trne 
chorea;  a  sister  also  suffered  from  chorea,  and  the  mother  from 
epilepsy ;  the  mother  of  one  patient  was  insane,  and  her  sister's  child 
also  had  chorea  j  the  father  of  another  had  suffered  from  chores  k 
early  hfe,  and  so  had  two  children  of  his  brother;  five  relationi  of 
another  had  been  insane.  Many  other  similar  facts  have  been  md 
with  in  the  investigation  of  the  clinical  history  of  epilepsy*  For 
instance,  a  man  was  epileptic,  his  sister  insane,  and  two  of  herchildnii 
had  chorea.  Two  sisters  of  an  epileptic  girl  had  had  choi^ea^  Two 
children  suffered  from  chorea,  their  mother's  sister  being  epilepue 
and  insane.t 


•  BriL  Med.  AHSOciJittoo'i  CoUection  {see  note  on  next  p^ge). 

f  Many  illnfttnitioiiB  of  a  double  fatnily  tendency  nre  mentmncd  by  Monej  it 
his  ftnalyaU  i>f  236  c}isl>«  of  chorea  contained  in  the  eade -books  of  UnWeriity  CoUfji 
Hospital  anil  of  the  Hospital  for  Sick  Children  ('  Brain/  1882,  vol.  v,  p*  618).  In 
two  cAM»i  tlm  patient's  father  had  suffered  from  rhetiinatio  fever  and  chorea;  in 
iiDOther  both  the  fattier  .nnd  the  mother  bad  had  rhetimatio  fever,  and  «  farotkiff 
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AfB, — Ohoreais  esseatlally  a  disease  of  tlie  later  period  of  childhood . 
Vmm  tenUia  of  the  cases  occur  between  5  and  20,  and  four  fifths 
lielweeii  6  and  15.  A  larger  number  of  Orst  attacks  (nearly  half  the 
toiij)  occur  between  5  and  10  than  between  10  and  15  ;  but  according 
to  my  own  observatioDs,  if  relapses  are  included,  more  cases  occur 
betweeo  10  and  15,  and  the  thirteenth  year  of  life  is  that  which  presents 
tbe  llilgeBt  number  of  attacks.^  Under  5  the  disease  la  extremely 
imre  ;  a  few  cases  have  been  recordod  at  4,  and  one  recorded  ease  (with 
tddoeaitlitis)  in  a  girl  commenced  at  tbe  age  of  2  years  11  months. f 
Hot  more  than  5  per  cent,  of  the  total  number  of  attacks  occur  over 
90*  The  disease  is,  however*  occasionally  met  with  in  lat^r  life, 
even  op  to  extreme  old  age.  Between  SO  and  40  the  disease  is 
•e&redj  over  met  with.  Many  cases  of  senile  chorea  probably  depend 
OQ  a  morbid  process  different  in  nature  from  that  which  causes  the 
JQ^eiiiJe  form  of  the  disease,  although  similar  io  effect. 

8€g. — <}horea  affects  girls  nearly,  but  not  quite,  three  times  as  fre* 
qaently  as  bojs.  A  combination  of  recorded  statistics  yields  365  hojs 
to  1000  girls. I  The  preponderance  of  girls  is  least  in  childhood^  and 
iocreajies  after  puberty.  Tbe  disease  is  rare  in  lads  over  16.  Between 
20  and  30  it  is  practically  confined  to  females.  Daring  the  second  half 
of  life,  however,  tbe  rare  cases  of  chorea  occur  in  both  sexes,  and  seem 
ft  distinct  variety. 

CUmaU  has  little  influence.  Ohorea  occurs  iu  warm  as  well  as  in 
temporato  ooimtries.  The  question  of  its  relation  to  season  has 
neeentlj  attracted  attention,  especially  in  America*  At  Phikdelpbia, 
Morris  Lewis  found  an  apparently  distinct  relation  to  time  of  year. 


1 1  Id  atiotber  the  mother  Iia«I  had  rheum n tic  fev^r^  and  mother,  father,  and 
f  had  bad  chore  i.  Great  Turititioni  exist  m  tbe  pr^iportioni  of  both  rhetuni^tie 
mtkd  QCttrotie  bereditj  given  in  the  ctineciioQ  of  ca«es  made  by  dllfereut  observers. 
Th^t  of  the  former  luie  be<^ii  thnoght  to  he  due  to  locivUty,  but  both  are  prol»hly 
chirfly  the  result  of  the  nacrowne««  or  widtli  of  tbe  coucopliouft  applied  to  the  fiaeta 
aac«rtAlned, 

Tb^  spMiial  form  of  ••hereditary  ehorea "  (affecting  many  generatioTu)  is 
ifly  deBcribed  ou  a  later  page. 
ym  Tbe  439  caae*  tabulated  by  Dr.  8.  Maokenite  for  tbe  Brit.  Med.  Asioe.  CoUee- 
IiiTeBtigiition  Committee  (*  Brit.  Med.  Journnl/  February  26tb,  1887)  give  34 
ptf  ctoi.  (cue  third)  between  Hve  and  ten,  '13  per  cent*  between  ten  nud  flfteeo,  and 
Id  per  cent,  between  fifteen  and  twenty  ;  hot  unfortunately  It  U  not  itated  how 
mmitf  were  firat  attacks.  In  thli  lUt  are  casei  at  forty,  tixty- three,  tizty- eight, 
•eventy- three,  tevetity-Gightf  and  eighty-iix*  The  facta  there  stated  agree  closely 
villi  tboae  in  the  test,  which  have  been  furnisbed  by  an  exteufllve  And  unselected 
•eri«B  of  ettiea  that  have  come  onder  my  own  observaiion* 
t  dCiirgea,  *  Lancet,*  1888. 

%  The  autement  in  the  text  is  baAiH]  on  tbe  eaees  collected  by  Hugbee,  S^,  Fye> 
dib,  RofXr  Steiner,  Wilktn^ou,  Sturges,  and  on  100  original  cases.  Correct  facta 
pp^ardiDg  tbe  influence  of  nge  eaa  otily  be  ascertained  by  comljining  statistics, since 
tbcy  are  not  fuirly  represented  either  by  the  flgnrei  obtained  from  Cbildren'e 
HocpitaU,  or  by  tboee  ^m  Qeneral  Hospitals  in  towna  in  wbicb  Children's  Hoa- 
pVtala  «Eist.  -w^^^^^^^^^ 
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most  cases  ocouiriiig  in  the  ^pntig  monibB;^  Id  Boston,  bowetet, 
Putnam  failed  to  trace  fiucb  an  influence,  and  in  tbi 8  country  tliedfeot 
of  s^eaBon  does  not  &eem  to  be  great,  the  numbers  (of  100  atta<^) 
oc»mmt'udiig  in  each  quailer  btbg— Ist,  tbirty-threej  2tid,  tweutj-fiTt* 
8rd,  twenty;  4th,  twenty-seven.  The  minimum  was  in  July  and  AngQit 
A  more  clistinct  relation  to  Beaaoii  is,  however,  occasionally  to  be  tmccd 
in  tbe  recurrences  of  the  disease  (see  p.  608).  An  occasional  apeciil 
frequency  ot  the  malady  is  often  to  be  obscrred,  jterha2>8  coonficlad 
with  the  iuOuence  of  weather,  but  dcfinitA.*  proof  of  this  is  wanting. 
In  its  study,  the  cases  with  neurotic  and  with  rheumatic  lieredi^ 
should  be  separated ;  this  iuflnence  may  be  true  of  the  latter  only, 
and  obscured  if  uM  are  taken  U»getbtT,t 

Tbe  only  immediate  cause  of  chorea  that  can  be  truced  witb  mj 
frequency  is  emotion,  usually   fright,  rarely  mental  distrt-et.     11m 
proportion  of  cases  tn  which  menial  emotion  can  be  traced  baa  wM 
in  diflterent  collect  ion  a,  between  a  fifth  and  a  fourth.     I  bare  foosd 
the  frequency  to  be  nearly  the  same  in  each  sex,  but  it  is  reJatmly 
more  common  in  boys  under  twelve,  and  is  rare  in  boys  over  fonrt«e«| 
whereas  it  is  a  not  uncommon  excitant  of  chorea  in  girls  up  to  twenty. 
The  interval  between  the  fright  and  t be  first  symptoms  of  the  dii>re« 
rarely  exceeds  a  week  ;  |  it  is  about  as  frequent  for  it  to  be  one  week  ai 
to  be  less  than  a  week  (three  or  five  days)»     Very  rarely  the  intertaJ 
is  only  one  day»  and  still  more  rarely  tbere  is  no  interval, — tbecbons 
immediately  succeeds  the  fright.     This  was  the  case  in  a  lad  in  wbois 
the  movements  commenced  immediately  after  a  pistol  bad  been  una* 
pectedly  discbarged  close  to  bis  ear.     Another  boy  was  discoFsred  is 
au  a[»ple  tree,  and  fell  in  his  basty  descent;  ho  immediately  begaato 
shake ;  the  tremor  of  alai  m  assumed  a  ohoieic  character^  and  peniilil 
as  chorea. 

Occasionally  the  fright,  which  was  the  cause  of  the  chorea  io  girli^ 
occurred  at  the  menstrual  period^  but  such  instances  are  t4»o  ru«  for 

•  The  jierceiituge  varied  ftaui  4*1  jir  i  eiit.  in  October,  and  4'Z  per  fitut  b 
hovembfer,  to  8  2  p^r  cent,  in  January,  Jy*^  iij  Murcli,  8'6  id  April,  10-7  In  Mjj, 
and  10  5  in  Julj,  and  tlien  fell  grndtmlly  to  it&  lu^icat  point  in  October. 

f  Dr.  Morris  Lewis  inAiiluted  an  elabcirate  inqnirf  iPtiih  the  ohject  of  aaitt* 
tmnini^  wb&tber  tbere  la  anj  relation  between  tempcrattire^  liiimiditj,  or  bti^ 
meti  ic  vATiationa  and  the  occurrence  of  cliorea  (compared  over  a  period  ol  tit 
jcuri^),  but  he  could  find  none.  Uq  found,  however,  that  then»  \g  a  atigbt  corf^ 
aptiiid^nce  witb  the  average  Dumber  of  eloudj  dtiya  per  moDtb,  and  alao  »itb  Ik* 
fl(  tual  number  of  rainy  dnys.  nnd  a  still  cloaer  connection  with  the  nnmbcr  of 
oentrei  passing  over  PJiiladelphiai  and  that  the  correspondence  becatue  cloac^j 
wider  the  mnge  of  country  included  in  the  meteorological  obseryaLioDs,  till  an 
of  11  radius  ol  400  miles  was  reached,  and  then  the  Gorrapondence  between 
atorm  curve  and  the  chorea  curve  becume  still  more  close.  Comparing  the  arerage 
nomber  of  attacks  per  month  of  chorea  and  rheumatism,  the  ourioiu  fact  wn 
ascertained  that  the  vuritttioiis  in  the  ocxurrenee  of  rbeomatiam  corre«poiid0d  with 
those  of  cborea,  hut  were  uuirormly  a  mottth  later.     (The  *  Polrcliuic/  Jan.,  18&7.) 

]  In  the  cases  in  which  many  ueek^  elapse  between  the  fright  and  th«  fixal  ig^^ 
p  torn  I,  a  causiil  relation  is  extremely  doubt  fuL 
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ftiijr  ipeeial  fiigaificanoe  to  be  attauBeJ  to  tbe  coincideace.  Nor  is  any 
dsaorder  of  meDstruation  to  be  recognised  with  suffieient  frequency  to 
jmlify  the  asftunptloQ  of  a  causal  iu flueiice.  ImitatiOQ  is  oftoa  said 
to  be  AQ  ocoaBioD&l  c&uae  of  chorea ;  the  bjaterical  varietj  oftee  arisea 
tliiSii»  but  it  is  doubtful  wbetlier  true  ordinarj  chorea  is  so  produced, 
li  al^^tild  be  noted,  howevor,  that  the  cotiuectiou  betweea  some  cases 
of  apparently  hysterical  chorea  aod  the  commou  form  ia  exceediajfly 
cloaa.  In  the  epidemics  of  chorea  that  are  occaBiosally  met  with 
lUBDOBg  children  at  the  same  school^  for  iustaace,  most  cases  are  dis- 
ttttstfy  of  the  hysterical  variety,  but  in  a  few  the  mo?etuents  may 
fMemble  those  of  the  common  form. 

Chorea  sometimes  results  from  traumatic  inEuencea,  but  it  la  pro- 
bable that  their  efiBcieacy  depends  on  coincident  emotion.  Thus 
chorea  haa  resulted  from  a  fall  or  a  blow  on  the  head  at)d  from  the 
iKlmetion  of  a  tooth,  but  it  has  also  followed  an  attempt  at  tooth- 
flKtafaotion  which  was  unsuccessful, 
^Hnteatiiial  worms  are  occasionally  present  in  choreic  patienta,  and 
^sve  been  supposed  to  cause  the  disease*  In  extremely  rare  casea 
ihoroa  haa  been  ascribed  to  the  irritation  of  a  peripheral  spinal  nerFe. 
The  inilueuce  of  these  reflex  causes  is  doubtftil,  since  they  are  ao 
seldom  met  with,  but  it  can  scarcely  be  denied. 

Chorea  u  so  rare  in  association  with  acute  specific  diseases. 
thai  anch  a  coincidetice  is  probably  aecidantal;  or,  at  most,  the 
getieTal  diseaae  only  serves  to  excite  the  chorea  in  an  indirect  way* 
A  girl  sixteen  years  old  hud  a  well-marked  attack  of  chorea  during 
the  course  of  tjrphoid,  but  she  had  aufifered  from  acute  articuLir 
rheiunatism  a  jear  before,^  Toxic  intluencea  may  perhaps  aome- 
timea  cause  it.  An  attack  and  relapse  seemed  clearly  the  result  of 
the  absorption  of  iodine  in  one  case;  in  another,  severe  coincident 
mnltipld  neuritis  suggested  a  blood^state  of  peculiar  character .f 

Three  important  etiological  influences  remain  for  diHoussion^  two 
of  which  have  given  rise  to  much  controversy,— acute  rheumatism, 
organic  heart  disease,  and  pregnancy. 

AcuU  Bheumaii^m^ — The  fact  that  a  considerable  number  of  patients 
with  chorea  ha^  had  acute  rheumatism  has  been  recognised  by  all 
obaervera  since  it  was  first  pointed  out  by  Hughes  and  by  G-.  S^e, 
attboQgh  the  extent  and  significance  of  the  association  have  been 
variously  estimated.  The  largest  recorded  proportion  of  cases  with  pre- 
ceding rheumaiiam  is  one  halLf  In  my  own  cases  the  proportion  waa 
about  one  fourth,  but  varied  at  different  ages;  in  only  one  case^ 

•  Peip^r,  •  Deut.  med.  Woch^nadirift/  1886,  No.  6l 

t  Fry,  *  Journ.  Ncrv.  aiifl  Ment,  Dis./  1S90. 

{  Tylden,  'St.  Bart.  Uoap.  liep./  found  iom«  rbenmatio  hUtory,  lamnj  «v 
personal,  ia  7:£  per  cent.  About  a  fourth  is  tlio  proportion  fonnd  bj  Hagh«^ 
tvo  fifibi  by  .S6e,  and  a  fourth  bj  the  « B.  M.  A.  ColU  Inve<t,  Rep/  (loc  cit, 
p.  428)*  In  the  latter  tbe  percentaj;(&  wae  26#  and  about  tbe  same  in  each  sesf 
bot  when  to  tbeie  ctiiei  are  added  Ibose  in  wlitcb  acute  rlieuuijttitm  occurriMl 
dariD^  orafljr  the  churoa,  the  ^rctmtnge  riiea  to  82»  or  one  tbird,  and  aaotber 
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under  uioo,  was  there  a  history  of  rheumatiBULi  wlule  af  M  et/^m 
which  occurred  between  teu  and  fifteen  years,  16,  conaiderablj  more 
than  one  fourth,  had  suffered  from  rheumatic  fever.  Tbis  fact  flh'*w» 
clearly  that  the  influence  of  rheumatism  will  be  under-repre^ntesl 
in  dtatistics  collected  at  hospitals  for  children.  The  proportion,  io  Uter 
childhood  at  least,  is  too  large  to  be  ascribed  to  accidental  coinetdenct* , 
and  tbe  closo  relationship  between  the  two  diiiease^  is  shown  in  &n 
emphatic  manner,  by  the  tacts  that  not  Tery  rarely  chorea  immedijilelr 
follows  acute  rheumatism ,  that  the  latter  occasionally  cornea  on  in  iht 
course  of  chorea,  and  also  by  the  mysterious  but  unquestionable  rela* 
tion  nest  to  be  mentioned  between  chorea  and  disease  of  tbe  cai^iac 
valves. 

MeaH  dixeaae  may  be  developed  during  the  course  of  cborea,  or  mar 
l^recede  it.     The  latter  only  concerns  us  now*     Publi»hed  stattstus 
afford  no  information  on  this  point,  for  no  attempt  has  been  made  to 
discriminate  between  the  two  forms.*     When  tbe  cardiac  dis#^ase  i« 
considerable  in  amount,  and  the  chorea  of  short  duration,  and  espe- 
'  ially  if  the  walls  of  I  he  heart  present  evidence  of  consecutive  changi-a. 
we  are  justified  in  assuming  tLat  the  heart  disease  preceded  tbe  chorea, 
and  this  assumption  is  rendered  the  more  probable  if  thei'6  has  beeo 
a  preceding  attack  of  rhBUOiatic  fever     Of  forty   ca^es  in  irhicb  I 
found  evidence  of  organic  heart  disease  there  was  strong  reasun  tn 
believe  that  this  preceded  tbe  chorea  in  eighteen.     From  the  nature 
of  the  investigation,  this  proportion  is  probably  below  tbe  actual  fact* 
(because  only  conclusive  evidence  was  ad  mi  tied) ,  and  it  is  therefore 
probable  that  in  about  one  half  of  tbe  cases  in  which  organic  dia^we 
of  tbe  heart  exists,  this  preceded  tbe  attack  of  chorea  in  which  it  wu 
evident. 

Regarding  the  combinations  of  the  three  conditions,  rhenmatihDi, 
organic  heart  disease,  and  fright,  I  have  found  that  cardiac  disease 
was  present  (either  before  or  during  the  chorea)  in  three  quartefa  ol 
the  cases  in  which  there  was  a  history  of  rheumatic  fever,  while  in 
those  without  such  history  tbere  was  heart  disease  in  only  a  thini 
Fright  was  the  apparent  cause  of  the  chorea  in  a  rather  burg^  pro- 
portion of  the  patients  who  bad  bad  rbeumatic  fever,  or  pieeeding 
heart  disease,  than  of  those  who  had  not. 

I^regnaney, — Chorea  may  occur  as  a  complication  and  consequence 
of  pregDancy.  Tbe  hysterical  form,  to  b©  presently  described,  ia 
Bometimea  met  with,  but  as  a  rule  tbe  malady  corresponds  with  the 
form  met  with  in  early  life.  Some  of  the  patients  who  thus  suffer 
have  had  chorea  or  rheumatic  fever  in  ebildbood  or  youth«t  or  an 

14  per  cent,  had  suEFereil  from  vague  rhenmntlc  palm.  For  other  ttatUtica  let 
Herringbam,  *  MefI.*Chir,  Tmtis,/ vol.  Ijtxii,  &Dd  Syeri,  •  L&neet,*  1880. 

•  To  tbia  itat^taent,  however,  the  '  B.  M.  A,  Collect,  Inv.  Report'  conitlttitei  %ii 
•zception. 

t  Of  coari«  tho  eonver te  miut  aot  he  auamed  |  very  few  of  thoi«  wba  hart  oborM 
fai  childhood  itiflef  from  it  daring  pri?giiaiiej« 
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attack  of  rheamatie  ferer  immefJiatelj  precedes  tlie  chorea.  On© 
pmHent  bad  no  chorea  during  t  lie  first  pregnancy  j  in  the  in  terra! 
i^lween  the  first  and  the  second  sbe  b^id  un  attack  of  rheumatic 
f6T©r»  and  during  the  second  she  suffered  from  chorea  (Mosler)- 
Boi  in  tJje  majoritj  there  is  no  predisposing  influence,  except  the 
pregnancy,  to  which  the  disease  can  be  ascribed.  Fright,  or  some 
o4lMr  distresamg  emotion,  is  the  apparent  exciting  cause  of  the  dis- 

€1  in  about  Ibe  same  proportion  in  gestational  chorea  as  in  tbe 
roa  of  earlier  life*  If  the  disease  has  occurred  during  one  preg* 
€j  it  may  or  may  not  occur  duriag  one  or  more  succeeding 
pfegnanoiea.  It  scarcely  ever  occurs  for  tbe  first  time  over  twenty- 
five  years  of  age,  Th«  number  (28)  of  cases  occurring  at  different 
ages  id  as  follows  s  17,  three  ;  IB,  three  ;  19,  three  ;  20.  eight  •  21, 
two;  22,  two;  23,  six;  24,  one.* 

In  the  recorded  cases  of  distinct  chorea  occurring  during  pregnancy 
after  twenty-four  years  of  age,  tbe  patients  have  suffered  from  chorea 
Huring  a  previous  pregnancy.    The  disease  is  most  common  during  the 
^pst  pregnancy,  and  is  very  rare  after  the  second  except  as  a  recurrence, 
^f  tbirty*eigbt  recorded  attacks,  twenty *five  were  during  the  first,  and 
ten  were  during  tbe  second  pregnancy,  tbe  first  having  been  free.     In 
two  attacks  in  the  third,  and  one  during  tbe  fourth  pregnancy,  the 
Itatients  bad  previously  suffered  from  chorea  during  a  similar  condi- 
tion*   In  the  only  recorded  Ctisef  in  which  a  patient  is  said  to  have 
suffered  for  tbe  first  time  during  the  fourth  pregnancy,  it  is  doubtful 
whether  the  disease  was  really  chorea,  since  the  movements  were  con- 
fined to  the  legs. 

Tbe  chorea  may  commence  at  any  period  of  pregnancy,  from  tbe 
beginning  until  near  the  close,  but  it  begins  more  frequently  in  the 
third  than  iu  any  other  month,  and  very  rarely  in  tbe  ninth  month. 
Of  thirty-six  attacks  J  the  numbers  commencing  in  each  month  were- — 
1st, four ;  2nd,  three  ;  3rd,  nine ;  4tb,  five  ;  5th,  four ;  6tb,  four;  7tb, 
three ;  8tb,  three  ;  9th,  one.  Thus  two  thirds  of  the  at tiicks  commence 
before  tbe  end  of  the  fifth  month,  and  one  quarter  of  the  total  number 
commence  in  the  third  month.  If  chorea  recurs  during  several  preg- 
naneiee,  there  is  no  uniformity  in  the  date  of  its  commencement;  for 
iustanee,  in  one  remarkable  example  of  recu  rrence,  tbe  patient  (who 
Lad  had  rheumatic  fever,  followed  by  chorea  at  sixteen)  became 
choreic  in  the  fourth  month  of  her  first  pregnancy  (at  twenty- two),  in 
the  third  month  of  the  second,  at  tbe  commencement  of  tbe  third p  and 
in  the  fourth  month  of  the  fourlb  prt^gnaiicy  (Lawson  Tait).    Tbe 

*  The  figures  are  ba»ed  on  an  analysts  of  recorded  and  ongipal  cases;  mostot  the 
former  have  been  collected  by  Barnes  ('  Ob»tetricj4  Trans./  18ti0),  but  some  of  bli 
CMM  hfive  not  been  includfd,  either  becnuse  Imu^cietitly  reportiHtt  or  because  tbeir 
aature  ia  Of>en  to  question. 
f  Levick.  'Am.  Journal  of  Med.  Science/  18t]2. 

X  In  the  statement  in  the  text  thoio  auei  which  ha?e  been  recorded  aa  commeQC- 
when  tbt  pregtinncy  bod  existed  for  a  certwn  number  of  months  are  consider  ad 
^  eommeneing;  in  tWe  sub«4?qticnt:  **  month  **  of  gcttiitioii. 
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cases  mippmn^tJtj  exdUd  hj  frigbt  eliow  no  difFt  rence  id  the  daU  of 
tiieir  ooomieiioetiient^  but  a  rather  larger  proporiiun  do  not  eicf«d 
tweDtj  Team  of  age  tLao  af  the  eases  in  which  no  exciting  caufle  cui 
be  traced.  In  one  iDsiaiice  album inuria  existed,  left  (with  acardiae 
munniir)  hj  an  attack  of  scarlet  ferer  in  the  fourth  month  of  fireg. 
fiancT ;  the  chorea  oommenced  in  the  eighth  mouth  (Woodman)* 

In  extreme! ?  rare  cases,  chorea  (of  ordtnarj  form)  has  been  obtervM 
to  commence  after  dehyerj  or  after  abortion,  and  the  subjects  of  tld 
post-pnerperal  chorea  haTe  for  the  most  part  been  lejond  tha  ag«  i 
which  the  chorea  of  gestatioa  is  cbiellv  limited. 


Stmftoms,— The  characteristic  symptoms  of  chorea,  the  spontaneoiu 
moTement,  inct>^idinatioB,  and  muscular  weakness,  are  all  present  m 
seveix*  castas,  and  are  often  associated  with  some  mental  failure,  la 
slight  cases  the  symptoms  may  be  combined  in  rarious  degrees. 

The  first  thing  to  attract  att^-ntion  is  sometimes  the  spontaoeooi 
twitching,  sometimes  the  interference  with  Toluutarj  action.  Tht 
spontaneous  movements  are  first  noticed  in  the  hands  or  face,  rarely 
in  the  legs,  and  so  closely  resemble  those  involuBtary  actions  whicb 
•'nervous'*  children  present  under  emotion  that  they  are  ofteD 
regarded  as  such.  The  interference  with  moTement  is  rarely  at  fint 
a  conspicuous  in  co-ordination  ;  a  sudden  purposed  movement  is  more 
considerable  than  was  intended,  or  a  persistent  action  is  suddenlr 
disturbed  by  an  unwilled  movement.  The  insabordination  of  the 
motor  centres  is  seen  also  in  the  occasional  unintended  relaxation 
of  muscles,  or  in  a  delay  of  intended  relaxation.  Thus  objects  which 
are  being  carried  are  suddenly  dropped,  and  in  one  lad  the  first 
indication  of  the  commencing  disease  was  that  in  throwing  a  criclict 
ball  the  fingers  relaxed  their  grasp  too  late,  and  the  ball  simply  fell 
to  the  ground.  The  spoil lan eons  movements  may  at  first  be  rsoo^- 
nised  only  on  close  observation*  but  as  the  disciise  advances  &ief 
become  conspicuous  enough.  They  are  quick  and  irregular,  sow** 
times  complex  in  character,  and  each  movement  is  brief  in  duraliua. 
The  mouth  is  drawn  to  one  side  with  an  associated  movement  of  tlie 
lips,  the  eyoa  are  closed  for  a  moment.  The  fiugers  are  irregulirlf 
extended,  the  hand  is  pronated  or  supinated,  or  the  whole  arm  i« 
suddenly  extended  or  rotated,  and  these  movements  are  often  conn  J 
bined.  In  tbe  legs  the  movemt^nts  are  usually  more  simple,  mom^il 
tary  muscular  contractions;  they  may  cause  merely  a  slight  jerk 
the  body,  but,  if  considerable,  walking  and  even  standing  may 
seriously  interfered  with. 

The  spasmodic  mtivements  are  always  irregiiLir  in  time  as  wt-U 
in  chai-acter  and  degree.  At  first  they  are  occasional  onlj,  hot  the 
frequency  increases  with  their  severity,  until  at  last  they  maj  be  so 
continuous  and  violtnt  that  the  limbs  are  in  constant  movement.  The 
spasm  in  the  m uncles  of  the  neck  may  cause  frequent  movemt-nt  of 
the  h*^d  to  one  side,  and  the  eyes  may  move  with  the  head.     In  many 
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I  tiie  spasm  of  the  eTeball  muscles  is  not  quite  equal,  and  momen* 
teiy  diplopiii  results.  Tb© muscles  of  the  truuk  may  aUo  be  involved* 
Wkmn  their  Affection  is  slight,  the  patient  from  time  to  time  sways  to 
mi  nde  while  sitting  or  standing ;  when  considerable,  Btuuding  or 
Bftdiig  is  impossible,  and  the  patient  may  even  ho  thrown  out  of  bed 
bgr  lOiBe  Tiolent  eontortioD*  The  limbs  mnj  be  thrown  about  with 
neh  fofoe  that  serious  bruises  result  from  their  contact  with  adjacent 
Bfbjeeli,  ftod  in  one  recorded  case  the  choreic  spasm  of  the  muscles  of 
be  jaw  was  so  violent  that  several  of  the  teeth  were  broken  (Tuck* 
■eti).  The  movements  are  always  increased  by  excitemout,  and  bv 
Mempts  at  voluuUry  movement,  and  are  lessened  by  repose,  physical 
rod  mectaL  They  almost  invariably  oease  during  sleep,  natural  or 
nduced,  but  their  severity  may  prevent  sleep  for  days  together. 

Voluntary  movements  are  executed  rapidly  and  in  a  spasmodic 
■aimen  This  character  seems  to  be  in  part  impressed  upon  them  by 
fte  tendency  to  spasrq,  in  part  to  be  the  result  of  an  attempt  to  escape 
ihe  disturbing  int!uence  by  rapidity  of  movement.  Thus  the  tongtie 
if  protruded  suddenly  and  jerked  back  again,  or  the  hand  makes  a 
iash  at  any  object  which  it  attempts  to  grasp.  TJsually,  and  always 
k  severe  cases,  the  resulting  movement  is  irregular,  partly  from  dia* 
inrbiitg  spasm,  partly  from  an  ioco- ordination  which  is  not  always 
lelated  in  degree  to  the  amount  of  spontaneous  movement.  In  some 
taies  the  latter  may  be  slight  while  inco-ordiuatioii  is  great,  an-i, 
ooweraely,  voluiitary  movement  may  be  almost  steady  although  there 
I  much  spontaneous  spasm.  Sustained  muscular  action  is  often 
DQpossible;  an  object  may  be  grasped  with  firmness,  but  Irst  one 
ioger  and  then  another  relaxes  in  spite  of  the  wi!l, 

Tbe  muscles  of  respiration,  especiidly  the  diiipbrugm,  frequently 
hare  tbe  irregularity  observed  in  the  action  tjf  the  more  strictly 
"oluntary  muBcles;  the  respirations  are  unequal;  deep  and  shallow 
ureatliing  alternates,  or  deep  breaths  are  separated  by  pauses ;  thoracic 
knd  abdominal  breathing  may  alternate  irregularly*  The  heart*! 
bction  is  sometimes  irregular,  but  this  is  almost  always  produced  by, 
tnd  distinctly  consequent  on,  the  inequality  of  the  respiratory  move- 
nenta. 

BesiiicB  the  interference  with  movement  occasioned  by  spasm  and 
incoordination,  there  is  usually  distinct  deficiency  of  muscular  power. 
rbe  degree  of  loss  of  power  may  not  be  proportioned  to  the  apasm; 
it  may  be  considerable  when  tbe  latter  is  barely  recognisable,  This 
is  frequently  noticeable  at  the  onsets  but  sometimes  there  is  much 
weakness  and  scarcely  any  spasm,  a  form  which  I  have  proposed  to  call 
"  paralytic  chorea.*'*  There  is  never,  however,  anything  like  complete 
loss  of  [jower,  and  often  the  loss  of  use  of  a  limb  is  out  of  proportion 
to  the  actual  muscular  weakness. 

These  motor  symptoms  may  be  from  the  first  general,  and  throuirh- 
eut  may  involve  both  sides  equally.     The  arms  are  almost  always 

•  *  Brit.  Meii.  Joornftl/  Apri(  23ra.  lh8L 
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cases  appaTBBtlj  excited  Lj  frJglit  sliow  no  difference  in  the  6mU  of 
tbeir  coinraenct'metvt,  but.  a-  rather  larger  proporiian  do  aot  exceed 
twenty  joart  of  age  tban  of  tbe  caecs  in  which  no  exciting  cause  ctft 
be  traced.  In  one  inetauee  albuminuria  existed,  left  (with  a  Oirdrnt 
murmur)  by  an  attack  of  scarlet  fever  in  the  fourth  month  of  pitgu 
nan^y  j  the  chorea  commenced  in  the  eigbtii  month  (Woodmaa), 

In  extremely  rare  cases,  chorea  (of  ordinary  form)  has  been  obtemd 
to  commence  after  delivery  or  after  abortion ,  and  the  gubjecU  of 
post-puerperal  churea  have  for  the  most  part  been  beyond  the  age  to 
which  the  chorea  of  gestation  is  chiefly  limited. 


tttO      1 


I 


Symptoms.  —The characteristic  symptoms  of  chorea,  the  spontaneoni 
movement,  inco-oidination,  and  muscular  weakness,  are  all  prefl€iiim 
severe  cases,  and  are  often  associated  with  some  mentid  failure,  lo 
alight  cases  the  symptoms  muy  be  combined  in  various  degrees* 

The  first  thing  to  attract  attention  is  sometimes  the  spontaoeoof 
twitching,  sometimes  the  interference  with  voluntary  action.    Tlw 
spontaneous  movements  are  first  noticed  in  the  hands  or  face,  rarelr 
in  the  legs,  and  so  closely  resemble  those  involuntary  actions  whici 
"nervous"   children   present    under  emotion   that  they   are  often 
regarded  as  such.     The  interference  with  movement  is  rarely  at  firrt 
a  conspicuous  inco- ordination  ;  a  sudden  purposed  movement  ia  won 
considerable  than  was  intended,  or  a  persistent  action  is  tuddcnlj 
disturbed  by  an  unwilled  movement.      Tbe  iu subordination  of  the 
motor  centres  is  seen  also  in  the  occasional  unintended  relazatiaa 
of  muscles,  or  in  a  delay  of  intended  relaxation*.    Thus  objects  which 
are   being  carried  are  suddenly  dropped,  and  in  one  lad  the  first 
indication  of  tbe  commencing  disease  was  that  in  throwing  a  cricln 
ball  the  fingers  relaxed  their  grasp  too  late,  aixi  the  ball  simplj  U\\ 
to  the  ground.     The  spotitaneons  movements  may  at  first  be  recog- 
nised only  on  close  observation,  but  as  the  dise^i^^e  advances  tlief 
become  conspicuous  enough.     They  are  quick  and  irregular,  sons- 
times  complex  in  character^  and  each  movement  is  brief  in  dumti^jn* 
The  mouth  is  drawn  to  one  side  with  an  associated  movement  of  the 
lips,  the  eyes  are  closed  for  a  moment.     The  fingers  are  irregulwly 
extended,  the  hand  is  pronated  or  supinated,  or  the  whole  arm  is 
suddenly  extended  or  rotated,  and  these  movements  are  often  com- 
bined.    In  the  legs  the  movements  are  usually  more  simple,  momen- 
tary muscular  contractions ;  they  may  cause  merely  a  slight  jerk  of 
the  body,  but,  if  considerable^  walking  and  even  standing  may  he 
seriously  interfered  with. 

The  fepasmodic  movements  are  alwavs  iiTegular  in  time  as  well  as 
in  character  and  degree.  At  first  they  are  occasional  only,  but  their 
frequency  increases  with  their  severity »  until  at  last  they  may  be  so 
continuous  and  violent  that  the  limbs  are  inconstant  movement, 
spiism  in  the  muscles  of  the  neck  may  cause  frequent  movement  * 
the  head  U>  one  side,  and  the  eyes  may  move  with  the  head.     In  maaj 


SYMFfoMB.  599 

•■MtllM  spasm  of  the  eyeball  muscles  is  not  quite  equal,  and  momeii* 
UMf  diplopia  resuha.  Tbe  muscles  of  the  tniak  may  also  be  inTolveiL 
Wlmi  thair  affection  is  slight,  the  patieat  fram  time  to  time  swajata 
0ae  side  while  sittiog  or  Bt  an  ding  ;  when  considerable,  standing  or 
satting  ia  impossible^  and  the  patient  may  even  be  thrown  out  of  bed 
hf  some  Tioleut  contortion.  The  limbs  may  be  thrown  about  with 
force  that  serious  bruises  result  from  their  contact  with  adjacent 
and  in  one  recorded  case  the  choreic  spasm  of  the  muscles  of 
tbm  jaw  was  so  Tiolent  that  several  of  the  teeth  were  broken  (Tuck- 
WsU).  The  movements  are  always  increased  by  excitement,  and  by 
attempts  at  voluntary  movement,  and  are  lessened  by  repose,  phvtticui 
and  mexital.  They  almost  invariably  cease  during  sleep,  natural  or 
induoed*  but  their  severity  Tn}A,y  prevent  Bleep  for  days  together. 

Voluntary  movementa  are  executed  rapidly  and  in  a  spasmodic 
■aimer.  This  character  seems  to  be  in  part  impressed  upon  them  by 
Ibe  tendency  to  spastti,  in  part  to  be  the  result  of  an  attempt  to  escape 
the  disturbing  influence  by  rapidity  of  movement.  Tbus  tbe  tongue 
is  protruded  suddenly  and  jerked  back  again,  or  the  hand  makes  a 
dash  at  any  object  which  it  attempts  to  grasp.  Usually,  and  always 
in  atvere  cases,  the  resulting  movement  is  irregular,  partly  from  dis- 
tortia^  spasm,  partly  from  an  inco  ordination  which  is  not  always 
rehited  in  degree  to  tbe  amount  of  spontaneous  movement  In  some 
cases  the  latter  may  be  slight  while  inco -ord  in  at  ion  is  great,  au'i, 
eonversfly,  voluntary  movement  may  be  almost  steady  although  there 
is  moch  spontaneous  spasm.  Sustained  muscular  action  is  often 
impossible;  an  object  may  be  grasped  with  firmness,  but  irst  one 
Eoger  and  then  another  i-elaiea  in  spite  of  the  will. 

The  muscles  of  respiration,  esperially  the  diaphragm,  frequentl/ 
share  the  irregularity  observed  in  the  action  of  the  more  strictly 
voluntary  muBcles;  the  respirations  are  unequal;  deep  and  shallow 
breathing  alternates,  or  deep  breaths  are  separated  by  pauses ;  thoracic 
and  abdominal  breathing  may  alternate  irregularly.  The  heart's 
action  is  sometimes  irregular,  but  this  is  almost  always  produced  by» 
snd  distinctly  consequent  on,  the  iuequaiitj  of  the  respiratory  move- 
ments. 

Besides  the  interference  with  movement  occasioned  by  spasm  and 
inco-ordi nation,  there  is  usually  distinct  deficiency  of  muscular  power. 
The  degree  of  loss  of  power  may  not  be  proportioned  to  the  spasm ; 
it  may  be  considerable  when  tbe  latter  is  barely  recognisable.  This 
is  frequently  aottceable  at  the  onset,  but  sometimes  there  is  much 
weakness  and  scarcely  any  spasm,  a  form  which  I  have  proposed  to  call 
** paralytic  chorea."*  There  is  never,  however,  anything  like  complete 
loss  of  |>owcT,  11  nd  otteu  the  loss  of  use  of  a  limb  is  out  of  proportion 
to  the  actual  muscular  weakness. 

These  motor  symploms  may  be  from  the  first  general,  and  throutzh- 
Mit  may  involve  both  sides  equally*  The  arms  are  almost  always 
•  *  Brit.  lUiL  Jaaniid/  April  23riK  1881. 
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affected  earlier  atid  in  greater  degfree  tban  tbe  legs,  and  tbe  idot^ 

ments  in  the  arms  are  wider  in  range  and  more  irregular  in  chjuacter. 
The  difference  tbat  exists  between  the  phygiological  movementi  of  tbe 
upper  and  the  lower  limbs  is  thus  reproduced  in  the  spasm*  In  tl 
least  half  the  cases,  however,  the  affection  of  tbe  two  lides  ii  not 
equal.  It  may  be  throughout  limited  to  one  side  (hemichorea),  or 
it  maj  affect  one  side  firsts  and  afterwards  the  other.  In  the  latiflr 
cases  it  maj  continue  on  the  side  first  affected  when  the  oUier  a 
involved^  unilateral  chorea  thus  becoming  general ;  or  it  may  cmm  on 
tke  first,  when  it  passes  to  the  other.  The  cases  in  which  it  U  limited 
iO  one  side  present  considerable  variety  in  the  area  affected:  the 
movements  may  involve  the  arm  only,  tbe  leg  escaping  j  they  may  affect 
tbe  arm  and  leg  on  tbe  same  side,  or  one  arm  and  both  legs,  tbe  otker 
arm  remaining  free  and  the  leg  on  the  side  of  the  unaffected  ann 
being  usually  less  involved  than  the  other.  These  variations  in  th$ 
distribution  of  partial  chorea  correspond  closely  ,to  tbe  distribution  of 
partial  convulsive  seizures.  There  seems  to  be  no  difference  in  tlit 
frequency  with  which  the  right  or  the  left  side  is  the  seat  of  benii- 
cborea,  or  is  affected  most  or  first  in  general  chorea.  No  relation  cui 
be  traced  between  tbe  presence  of  heart  disease,  or  tbe  influence  of 
fright,  in  causing  the  disease,  and  the  side  affected.  Of  sixty-four 
cases  I  £ud  the  total  numbers  nearly  equal  for  each  sides 


One  aide  only 
One  fiide  firit 
Oae  tide  tnoil 


The  eledric  irrHahilUy  of  the  muscles  and   nerves  can  oulj  U 
ihorougbly  studied  in  cases  of  hemicborea  in  Vhich  the  unaffected 
limbs   are   available  for   comparison.      Sometimes  no  alteration  ol 
irritability  can  be  discovered.     But  in  other  i;ases  a  distinct  iucieiae 
of  irritability  may  be  found  in  nerve  and  muscle  to  both  fandism 
and  voltaism,*  tbe  difft^rence  amounting  to  one  or  two  centimetres  of 
the  secondary  coil  of  a  farad  ic  apparatus,  or  two  to  four  cells  of  & 
voltaic  battery.     I  have  observed  this  increase  of  irritability  to  be 
absent  at  tbe  commencement,  to  come  on  during  the  conrBe  of  Um 
disease,  and  to  subside  vrith  recovery,    A  **  qualitative "  change  in 
the  mode  of  response  to  voltaism  has  also  been  doscribed,  ini»tead  of 
the  contraction  on  closure  of  the  circuit,  occurring  at  the  negative 
pole  with  a  weaker  current  than  at  the  positive,  the  latter  may  occur 
as  readily  as  the  former  (us.  instead  of  1  K,C.C„  2  A.C*0.,  we  have 

KaC.  =  AC.&)- 

Speech  is  often  impaired  in  chorea.     The  movements  of  tbe  mi 
of  articulation  are  disturbed  just  as  those  of  other  voluntary  mm 

*  I  hwve  ohserved  this  in  aeveral  cues,  and  it  Iim  alto  been  Di>tod  by 
Boftentbal,  anil  SehmUt. 
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Imgukritj  of  movement  of  the  vocal  cords  hm  been  obaorved  witli 
$hm  laijogoscope  (v.  Ziemaaeti),  wbile  tlie  distur"banee  of  respiration 
fiuther  deranges  utterance.  Words  are  uttered  quickly,  just  as 
loluatArj  movements  are  performed  quick! v  ;  speech  ts  interrupted 
bj  sudden,  deep  inspimtions,  which  often  cut  of!  the  la^t  gTllablcs  of 
m  word.  Sometimes  the  words  are  jerked  out  iti  separated  parts. 
Aftlftiil  stammering  is  rare,  but  I  bare  met  with  ooe  case  in  which  it 
preceded  the  other  symptoms.  In  severe  cases  the  interference  with 
ftrtictilation  maj  be  vezy  great ;  the  s]>asm  in  the  myscles  of  the  mouth 
Aod  tongue  oti  any  attempt  at  articulation  may  reuder  it  impossible 
lor  weeks  for  thtj  patient  to  utter  a  single  word.  Tbere  is  often  a 
disinclination  to  speak  (due  to  the  conscious  difficiilty,  and  partly 
perhaps  to  the  mental  state  presently  to  be  describetJ)  m  addition  to 
the  actual  interference  with  articulation* 

Sensibility  is,  as  a  rule,  unaffected.  In  extremely  rare  cases, 
unilateral  diminution  or  increase  of  seosibility,  sometiiiies  involving 
the  special  senses,  has  been  observed.  Such  disturbance  is  probably 
^^Hted  to  tbat  met  with  in  hysteria,  and  is  eertainlj  no  part  of  the 
^brditiary  symptoms  of  chorea.  Tender  points  along  the  spine  or 
^Ktong  the  course  of  the  nerves  (especially  where  tbese  emerge  from 
Hrdeeper  structures)  have  mrely  been  observed  (Cartier),  and  may 
have  been  due  to  a  slight  degree  of  the  multiple  neuritis  which  has 
been  met  with,  in  severe  form,  as  a  complication. 

Chorea  is,  as  a  rule,  a  painless  disease.  Tbe  muscular  spasm  may 
c^&use  fatigue,  but  occasions  no  sensation  of  pain.  I  have  met  with 
ouly  two  cases  in  which  there  was  pain  in  tbe  limbs  at  llie  onset. 
One  patient^  a  girl,  complained  of  pain  in  the  left  hand,  which 
gradually^  in  the  course  of  a  few  hours,  passed  up  tbe  arm  to  the 
side  of  the  head,  and  three  days  after  was  felt  in  the  leg.  The 
choreic  movements  commenced  in  eacb  limb  at  the  same  time  as  the 
pain.  The  disease  afterv^ards  became  general  without  any  pain  in 
the  other  side.  There  was  no  affection  of  tbe  heart.  In  tbe  other 
case,  also  a  girl,  intermittent  neuralgic  pains  in  face,  arm,  and  leg 
occarred  for  some  weeks  before  the  onset  of  right- sided  chorea. 
Tbe  latter  was  accompanied  by  some  hysterieal  hemiiinpQsihesia, 

The  pupils  are  often  large,  but  it  is  doubtful  whether  this  character 
is  connected  with  the  disease.  Once  I  oi ►served  inequality  of  tbe 
pupils,  tbe  larger  being  oo  the  side  opposite  to  the  limbs  most  affected. 
The  mental  state,  in  slight  cases  of  chorea,  may  be  normal,  but  in 
severe  cases  there  is  usually  some  irritability  and  often  distinct  mental 
dalnt^ss.  Tbe  degree  of  change  does  not  bear  any  relation  to  the 
BOferity  of  the  other  symptoms.  The  mental  dulness  is  usually  con- 
{ticuonsin  the  patient's  aspect,  and  may  amount  to  practical  dementia, 
tbat  stools  and  urine  may  be  passed  into  the  bed»  not  from  para- 
lysis of  the  sphincters,  but  from  mental  apalhy.  In  other  cases  the 
irntability  may  pass  into  excitement*  the  mind  seems  to  share  the 
disturbance  so  conspicuous   in    the  muscles,  and  there   is   excited 
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delirmm,  wMcb,  in  its  restlessnesB  and  deluBions,  maj  resembla  mania, 
and  in  eome  caaes  mast  be  regarded  as  sucb.  In  some  of  ih^se  cum 
tbe  phjsicHl  gjmptome  are  tricing  compared  with  the  mental  dii* 

turbance. 

SymptoniB  oviside  the  Nei-vous  Sifstem. — The  temperature  in  ttigbt 
cases  is  normal  throughout^  but  in  severe  forms  it  ma?  be  raised  one 
or  two  degrees*  Even  in  these  it  rarely  rea*;be8r  aod  still  more  melj 
exceeds,  102°  F.  I  have  once  observed  occasional  elevation  of  tempe- 
mture  from  time  to  time^  during  a  prolonged  attack,  without  an? 
complications  or  endocarditis  to  which  it  conld  be  referred. ••  Hjper* 
pyrexia  occurs  in  rare  eases,  probably  as  a  rheumatic  complicatioa  ta 
most  instancest  but  in  unoompbcated  acute  chorea  a  rise  to  105^  has 
been  tib served  before  death.  The  patients  are  often  previously 
or  they  become  pale  and  lose  weight  rapidly  during  the  course  of 
disease,  especially  if  ibis  is  so  severe  as  to  interfere  with  sleep. 

Heart^-^Tha  cardiac  symptoms  are  of  great  importance.  The  pi 
as  already  stated,  may  be  irregular  in  consequence  of  the  irreguUril 
of  the  breathing.  It  is  usually  increased  in  frequency,  I  bav« 
several  times  noted  that  the  effect  of  posture  oo  the  pulse  ia  leas  tliaa 
in  health ;  the  pulse- rate  may  be  nearly  or  quite  the  same  in  tb« 
upright  and  the  recumbent  postures.  In  some  cases  the  sounds  and 
impulse  of  the  heart  are  normal.  More  frequently  tbere  is  some 
abnormality.  (1)  There  may  be  murmurs,  due  to  the  ansemia,  in  tLs 
pulmonary  artery  and  aorta,  often  associated  with  a  venous  hum  in 
the  jugular  vein.  Sometimes  the  systolic  murmur  at  the  base  jscoq* 
tinuous  with  one  heard  over  both  ventricles,  having  its  maximum  at 
the  inner  end  of  the  fourth  intercostal  space,  heard  up  to  but  uot 
beyond  the  left  apex,  and  probably  produced  in  the  ventricles,  in  cos* 
sequence  of  the  blood-state.  With  this  there  may  be  such  a  chaape 
in  the  character  of  the  impulse  as  indicates  slight  dilatation  of  the 
heart  consequent  on  the  ansemia.  (2)  There  may  be  a  faint  systohc 
mui^mur  at  the  apex  of  the  heart,  heard  with  some  beats  and  not  with 
others ;  this  is  commonly  said  to  be  due  to  irregular  oontraction  of 
the  pai/iUary  muscles,  which  sometimes  fail  to  compensate  for  thd 
shortening  of  the  ventricle,  and  thus  permit  occasional  regui^taties 
— a  mechanism  that  can  neither  be  proved  nor  disproved.  (3)  In  a 
considerable  number  of  cases  there  is  distinct  evidence  of  an  organic 
valvular  lesion.  The  frequency  of  organic  disease  is  less  in  childhood 
than  in  youth, f  and  hence  has  been  variously  estimated  by  different 
observers^  according  to  the  class  of  cases  whi^^h  have  come  under  their 
notice* 

•  In  the  '  Collect.  Inveit.'  Cft«ei«  pyroxia  wm  noted  in  only  12  per  cent.^  bat 

probable  that  tbi»  only  represents  the  irequency  of  inch  contideimble  luid  pto\ 
pyrexia  as  would  attract  attention, 

t  Tbii  Btatemciit  i»  »t  variance  wLh  tbe  opinion  of  otben,  by  whom^  for  the 
part,  "heart  Bjrmptomft"  of   bjomie,  djmmic,  and  organic  origin  have   not  been 
properly  dbtingnishe*!. 
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Ib  •ome  caaes  with  orgaDic  dUeaae  there  is  good  reason  to  believe 

>  the  beart  disease  preceded  the  chorea  (see  anle^  p«  595) ;  iti  other 

I  Ilia  true  relation  between  the  two  is  doubtful ;  iu  other  cases 

the  organ ie  murmur  may  be  observed  to  develop  during  the 

i  of  the  disease — an  indication  of  endocarditis  which »  as  will  be 

i«  pathology  amply  conirms;  in  nine  out  of  every  ten  fatal  cases 
tlie  cardiac  valves  are  diseased.  Hence  it  is  of  great  importance  that 
Ibe  heart  shoald  be  examined  repeatedly  during  the  course  of  the 
disoase,  and  also  after  its  termination,  but  it  must  be  remembered  that 
tadocarditis  may  exist  when  no  murmur  can  be  heard.  Preceding 
vmlmlar  disease  is  most  frequently  uiitrai  regurgitation  ;  occasionally 
tkaireiamitralconstriction  alone  or  combined  with  regurgitation.  Aortic 
diacaae  is  much  less  common ^  I  have  only  met  with  two  ii^stances  of 
liartio  regurgitation  among  about  250  cases  of  chorea  that  hdve  come 
luider  my  observation.  In  one  case  there  was  an  aortic  obstructive 
murmur,  musical  in  tone,  combined  with  mitral  regurgitation.*  In 
the  cased  in  which  the  relation  of  the  disease  to  the  chorea  is  doubtful, 
or  in  which  the  heart  is  affected  during  the  chorea,  the  lesion  is  almost 
always  mitral  regurgitation*  The  frequency  of  a  hferaic  murmur  at  the 
aortic  orifice  renders  it  almost  impossible  to  recognise  the  development 
of  an  organ  10  obstructive  murmur  during  chorea,  but  its  occurrence 
was  probable  in  a  case  in  which  I  found,  at  a  second  attack  of  chorea^ 
oaqnestionable  evidence  of  aortic  obstruction  which  was  absent  io  the 
first  attack,  the  patient  having  had  in  the  interval  no  rheumatic  fever. 
Post  mortem,  endocarditis  has  been  found  at  the  aortic  as  well  as  at 
the  mitral  orifice.  A  murmur  due  to  mitral  regurgitation  usually 
pemst«  after  the  chorea  has  ceased,  but  may  afterwards  pasa  away^ 
■ometimea  to  be  succeeded  by  evidence  of  obstruction  as  the  altered 
orifice  contracts.  In  a  prolonged  case,  however,  I  have  known  a 
murmur,  certainly  mitral,  to  cease  before  the  movements. 

The  urine  in  chorea  contains  an  excess  of  urea  and  of  phosphates 
(Walah€,  Handfivld  Jones,  and  others)  bearing  a  genenil  proportion 
to  the  severity  of  the  attack.  Albumen  ia  present  ooiy  from  independ- 
ent kidney  disease  or  renal  embolism.  The  peculiar  pigment  ^'uro- 
h»mato porphyrin,"  discovered  by  McMunn  in  cases  of  rheumatism, 
has  been  found  also  in  chorea  by  A.  E.  Garrod,  who  has  pointed  out 
that  it  is  additional  evidence  of  the  connection  between  the  two 
maladies,  since  it  is  absent  in  other  nervous  diseases. 

C«»rip?ica(ion«.^Endoearditi8  is  so  common  in  chorea  that  it  can 
icareely  be  regarded  as  a  complication*     It  is  usually  of  a  benign  form, 

•  Iu  the  '  Brit  Med.  Am.  Collect.  Inv.*  there  were  116  cascs  of  pure  tnitml  diteABe 
and  Only  »U  of  pure  aortic  diaease.  Unfortunately  the  fact*  n'gmiJiiijj  hettrt  iliieiiie 
ind  chorta  mm  givea  in  to  condenied  a  fwm  in  the  Ri'fK^rt  tlmt  it  h  dill^cult  to 
draw  any  general  coiicIusioD  from  them.  DifltiDct  org&nie  dij^fasi?,  cither  preccdlo^ 
or  secondary,  was  found  in  32  per  cetrt.  oF  the  ca^es.  But  the  dilliculty  of  deciding 
whether  there  U  or  h  not  or^ttnic  disease  h  often  very  grcut,  and  the  leirge  QQmbej* 
«r  ob*)fY«rt  euiaila  oomldcrable  aooertalnty  aa  to  tbe  valua  of  tb«  itdtiitki  od  tkia 
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uud  causes  no  fiubj«.ctiye  Bymptomsi  althougb  it  maj  lead  to  peraaaeiit 
valvular  dis<  aste.  Oceasiouallj  its  existence  is  emphasised  bj  the06e«rw 
reiue  of  embolism.  I  bave  eeen  hemiplegia  from  embolic  softeniagcl 
the  brain  occur  during  the  course  of  chorea;  a  similar  const^oeDee 
of  endocarditis  distinctly  originating  during  an  attack  of  chorea  haf 
been  recorded  by  others.  Emiiolism  of  the  central  arterj  of  thb 
retina  has  also  occurred  during  an  attack.^  It  is  exceedinglj  raro 
for  the  endocarditis  to  assiiine  the  more  malignant  tvpe  of  Iht 
"ulcerative*'  farmland  the  condition  is  met  with  oulv  after  islnUi 
bood,  in  the  subjects  of  preceding  ralvular  disease.  In  the  onlj  il^ 
stance  of  this  dtiiigerous  compHcation  that  lias  come  under  mj  notice 
the  patient  was  also  suGfering  from  IirigLt*s  disease,  but  died  irotn 
tbe  septic  embolic  processes. 

Acute  articular  rheu  unit  ism  may  not  only  immediately  precede 
cborea,  but  may  come  on  during  the  cour^se  ot  the  dist^nse  without  &oj 
distinct  exciting  cause.  It  is  nsnally  attended  with  moderate  elevaiioo 
ot"  temperature,  is  trifiing  in  severity,  and  brief  in  duration,  fividfoei 
of  fresh  endocarditis  may  somttimes  be  detected  duriug  the  counecl 
the  rheumatism.  In  some  patienis  there  may  be  found  the  sidaII 
subcutaneous  nod  tiles  ^  varying  in  size  from  that  of  a  pin's  hend  to 
that  of  a  pea,  met  mih  ako  in  those  who  are  liable  to  rheumatism.f 
They  may  be  felt  not  only  beneath  the  skin,  especially  of  the  armi, 
but  also  on  the  tendons,  especially  of  the  Eexors  of  the  fingers,  and 
the  peroneal  muscles  of  the  handa.  They  have  been  observed  to  coou 
on  with  the  chorea  and  pass  away  with  it.^ 

In  most  cases  of  chorea  the  ophthalmoscopic  appearances  ar«  ihtm 
of  health*    In  a  few  there  is  optic  neuritis,  usually  slight  in  degrw, 
just  enough  to  be  uneqnivocaL     It  passes  away  when  thechoimis 
over»    In  only  one  case  have  I  seen  considerable  neuritis,  comparable  to 
that  seen  in  a  case  of  tumour ;  the  inflammation  passed  entirely  awij 
with  the  chorea.     It  is  probable  that  the  neuritis  is  related  to  the 
<»LUse  of  the  chorea  rather  than  directly  to  the  morbid   process  in 
the  brain.     Many  of  the  patients  had  considerable  hypermetropia,  and 
it  is  known  that  this  condition  diaposes  to  slight  neuritic  change  in 
the  discs,  and  may  aid  other  influences  in  leading  to  the  change;  it 
cannot  be  the  sole  cause,  because  the  discs  resume  their  normal  aspect 
without  any  treatment  of  the  hypermetropia.     The  rare  ulct^nitive 
endocarditis  may  be  accompanied  hy  the  characteristic  minute  retinal 
hsemorrhages  due  to  micrococcal  embolism. 

Convulsive  attacks  of  any  form  are  more  rare  than  might  have  been 
anticipated  from  the  spasmodic  nature  of  the  a  flection.     In  one 

•  Sym,  *  Edin.  Med.  Journal,'  1888, 

t  1  bey  were  firit  obitrvetl  hy  Mtfynet  (*  Lyoui  M^Hieal/  1875,  No.  40),  Tbs  isott 
importftnt  articlei  on  tli*?  Bubject  &re  by  Ilarloiv  and  Wurner.  '  Tr&n«,  IntemationAl 
Med.  CongrcM,*  1881,  voL  iv,p.  116,  n.wi  by  Hirfichspruiig,  •  Jfttirb.  fOr  Kiaderbeilk/ 
Mm^«  1881. 

t  Sbe^le,  •Beut.  med,  WochetiBcbrift.*  1885,  No.  41,  wlio  observed  tbftt  Lki 
developtoettt  of  the  nodules  wu  accompiiuii'd  by  tmnsieiit  contracture  of  tbe  Aeion. 
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I  in  which  the  choreic  movements  were  most  severe,  occaHoDat 
ittacka  occurred  in  which  there  were  apparent  loss  of  coDSciousneBs 
and  peculiar  convuI^oDB^  partly  choreic  in  form.  In  one,  for  instance^ 
the  head  turned  to  the  right,  the  right  arm  and  leg  presented  violent 
choreic  movements,  while  the  left  was  stretched  out,  the  fingers 
dtended,  the  thumb  inverted,  and  the  whole  limb  in  a  state  of  cata* 
leplic  rigiditv,  eo  that  it  remained  in  whatever  positioe  it  waa  placed. 
The  attack  lasted  two  minutes.  In  another  attack  there  was  some 
arching  of  the  back  and  tonic  fleicor  spasm  in  the  arms,  followed  by 
nolent  choreic  movement  in  the  right  arm*  Such  attacks  occurred 
daQj  for  three  weeks.*  Epileptiform  coEvuIsiows  are  very  rare.  In 
one  case  of  chorea  in  a  boy  of  twelire,  greater  on  the  right  side,  four 
convulsive  attacks,  limited  to  this  side,  occurred  during  the  fortuight 
after  the  cessation  of  the  chorea,  and  similar  attacks  afterwards  per- 
sisted as  chronic  epilepsy.  There  was  no  cardiac  murmur.  I  have  met 
with  a  few  other  cases  in  which  epilepsy  dated  from  an  attack  of  chorea* 
Persistent  spasm  is  also  occasionally  met  with.  In  a  young  child 
there  was  cootiouous  spasm  in  the  arm  during  the  attack,  which  was 
ona  of  true  chorea.  The  elbow-  and  wrist-joints  were  flexed,  and  the 
aapect  of  the  limb  was  similar  to  that  seen  after  infautile  hemiplegia. 
The  choreic  movements  were  present  in  the  arm^  although  in  much 
less  degree  than  in  the  other  limbs.     As  the  chUd  recovered  the  per- 

istent  spasm  lessened,  and  the  movements  in  the  limb  became  greater. 

^milar  spasm  had  been  present  in  a  previous  aiUu^k.     Transient 
^idity  of  the  neck  was  present  in  one  recorded  case,  and  in  another 

bere  was,  for  a  time,  rigidity  of  the  legs,  with  foot-clonus,  t 
The  cases  in  which  the  mental  disturbance  is  very  great  have  been 

Brmed  maniu^al  chorea,  or  chorea  insaniens.    The  form  occurs  chieHy 
females,  at  or  soon  after  puberty,  or  during  pregnancy.     The  mental 

[isturbance  may  not  come  on  until  the  disease  is  well  developed,  or  it 

uay  precede  the  chorea.     Thus  either  the  mania  or  the  chorea  may  be 
primary.     In  the  latter,  the  moveuients  may  be  severe  or  sligtjt ;  they 
may  even  cease  while  the  mental  disturbance  continues  in  intense 
I  form,  or  both  may  continue.     If  the  attack  of  chorea  is  acute  and 

evere,  there  is  often  considerable  elevation  of  temperature,  aud 
mnc^  danger  to  life.  In  less  severe  cases  there  are  often  delusions, 
and  sometimes  wild  violent  excitement,  but  rarely  the  intense  garrulity 
■o  common  in  ordinary  mania*  The  excitement  usually  subsides  in 
*hB  course  of  a  week  or  two,  and  leaves  dulaess  and  apathy,  with  a 
depressed  listless  look^disiocli nation  to  speak,  and  sometimes  pemst- 
ent  hallucinations.  Food  has  often  to  be  administered  by  the  rectum 
or  by  force,  and  stools  aud  urine  are  commonly  passed  unnoticed. 
This  condition  usuaUy  slowly  passes  away»  hut  occasionally  persists 

•  I  hAve  given  fuller  dcUila  of  tbefle  ttttiM:k«  in  •  Epi1«p«y,  4c.,*  1S81,  p.  181. 
BlmiUr  paroxysiui  of  choreiform  spaam  occurred  m  m  cem  dtiflcrib«d  bj  Mitchell  nud 
Borr  (*  Jonm.  of  Nerv.  and  Metit.  Dim,,'  189l>, 


t  Mitchell  ftod  Bair^ 
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for  weeks  or  even  for  moatLs  after  the  cbore&  has  ceas^  and  it  may 
even  be  pennanent.  lu  one  case,  recorded  by  Golgi,  there  wai  m 
improvement,  but  slowly  i n ureas ing  mental  failure,  until  death  ten 
years  later.  A  eiuiilar  sequel  has  been  observed  to  maniacal  cborei 
occurring  duriog  pregnancy. 

The  cases  iu  wliich  loss  of  use  of  a  limb  Ib  tbe  only  conspicncui  syoi- 
^iQm/*paralijiic  chorea,**  occur  only  in  cbildbood,  and  affect  ckitAj 
the  arms^  one  always  more  tban  tbe  other.  Slight  twitcluiiga  may 
occur  at  tbe  onset  and  cease,  the  weakness  remaining.  More  eom- 
monly  tbe  loss  of  power  is  the  first  symptom,  and  it  may  persiJt  or 
even  lessen  as  tbe  movements  develop.  Barely  tbere  ia  consideimhld 
weakness  of  tbe  legs  for  a  time. 

Duration. — Few   diseases  are  so  variable  in  duration  as  chorea 
It  usually  lasts  from  six  weeks  to  six  montbs.     It  rarely  falls  sborl 
of  tbe   e^iilier  limit,  byt  I    bave   kiiowti  tbe  disease  in  one  or  Iw 
instaoces  to  last  only  three  weeks.     On  the  other  band,  the  limit  of 
six  months  is  frequently  exceeded.     Tbe  average  duration  baa  been 
found  by  more  than  one  observer  to  be  ten  weeks.*     This  is,  bowieTter, 
true  only  of  cases  wbicb  are  admitted  into  bospitak  before  they  ban 
lasted  lor  a  conEsideraUe  time.     At  tbe  National  Hospital  for  Uit 
Paralysed  and  Epileptic,  to  wbicb  choreic  jiatients  are  often  brougtit 
as  a  last  resort,  I  bave  met  with  oo  less  than  fifteen  cases  in  wkidj 
the  dunLtion  exceedt^d  six  months,  and  seven  in  wbicb  it  eioeed^i 
year.    Occasionally  a  slight  degree  of  chorea  persists  for  a  niudi 
longer  time^  and  I  bave  seen  cases  in  which  it  has  continued  for  two, 
three,  four,  and  even  six  years*  witbout  any  complete  intarmiflsion 
In  most  of  these  eases  of  very  long  duration,  however,  there  areoeci* 
sional  remisi^ions  of  the  disease,  so  that  tbe  prolonged  conrseisratber 
a  aeries  of  relapses,  with   imperfect   recovery  in   tbe   intervals.    In 
extremely  rare  instances  tbe  disease  never  ceases.     A  patient  was 
attacked  with  chorea  in  youth^  and  tbe  disease  continued  until  deatli 
at  tbe  age  of  sixty-six.f    A  girl  was  attacked  with  chorea  at  tbe  ige 
of  nine,  and  the  movements  continued  and  were  still  present  at  the 
age  of  fifty. J     As  a  rule»  the  more  severe  an  attack,  tbe  longer  is  iU 
duration,  but  the  iufiuences  which  determine  either  severity  or  dun^ 
tlon  are  very  obscure.     I  have  been  unable,  on  a  comparison  of  the 
details  of  casea,  to  discover  any  relation  between  duration  and  age, 
sex,  state  of  heart,  preceding  rheumatic  fever,  or  exciting  cauae. 

^  From  the  tablew  given  in  the  *  Coll.  Invest.  Report '  I  hmve  cftlculftted  th«  fol* 
lowing  percentagee  of  the  dumlioTi  of  396  cases :— Not  exceeding^  one  month,  18  per 
^ut-i  between  oae  end  thrtse  mutiths,  &7  per  cent.;  over  three  months,  25 per  cent.; 
cmly  6  per  ceDt.  exceeded  three  motitbs.  The  ))erceutage  is  nearly  tbe  sarme  for 
eftdi  sex<  (The  cfilcruktloti  is  made  on  the  BMtimption  that  tbe  cases  in  which  tbs 
duration  is  [fur  instance]  three  months  are  given  in  tbe  column  be&ded  "  onder  three 
montb»/'  ^vbit^li  la  probable  frona  tbe  wa,y  the  t&ble  mns,  although  incousisteat  vitb 
lbs  irorditig.) 

t  Meldner,  '  Wochenhl  der  Qesellsch.  der  wienev  Aents^'  1863,  N^  IB, 

J  Macdong*!,  •  Lancet,*  1885,  No,  17. 
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Eeeurrencc. — Chorea  ia  a  disaase  prone  to  recur*  In  bow  manj 
caaet  it  again  attacks  an  iudividual  can  only  be  approximate! t  deter- 
misedt  nooe  tbe  sobsequent  history  o£  uiatij  patients  is  uuknowo. 
lu  ihemrim  of  original  cases  that  I  hare  atuilyded,  one  third  Buffered 
from  more  than  oae  attack.  Fifteen  patients  bad  more  than  two 
•ttackflt  Yis.  tiine,  three  attacks ;  one,  four ;  three,  five  *,  one,  nix  ; 
and  one  no  less  than  nine  separate  attacks.  Females  are  more  liable 
to  relapse  than  males,  just  as  they  are  more  prone  to  chorea ;  the 
proportion  of  the  seies  in  second  attacks,  however^  is  nearly  the  same 
as  in  first  attacks^  but  in  the  Cixstis  iu  which  more  tbau  two  occur  tbe 
predisposing  influeuce  of  sex  is  very  atrong,  the  propurtiou  of  males 
being  much  below  the  average,  while  almost  all  patients  wbo  have  more 
thao  three  attacks  are  of  the  female  sex.  The  disease  very  seldom 
recurs  between  eighteen  and  thirty,  except  in  connection  with  preg- 
nanej. 

Preoodiog  rheumatic  fever  seems  tohavenoinSuenceon  recurrence. 
I  have  found  a  history  of  it  in  precisely  the  same  proportion  of  the 
canes  that  recurred  as  iu  the  whole  series.  Organic  heart  disease  is 
unquestionably  more  frequently  present  in  recurrences  thiiu  in  first 
attacks.  It  was  distinct  in  one  half  of  the  cases  in  which  the  attack 
was  the  second  or  tbe  third,  and  in  all  the  cases  in  wbicb  the  number 
of  Attacks  exceeded  three.  This  might,  indeed,  be  expected  from  the 
fact  that  endocarditis  of  t43n  occurs  in  chorea  without  other  discoverable 
cauae ;  tbe  more  attacks  of  chorea  a  patient  has  had,  the  greater  will 
be  ihe  probability  of  consecutive  heart  disease.  Tbe  same  conclusion, 
ibat  tlie  organic  heart  disease  i»,  for  tbe  most  part,  tbe  result  of  the 
repeated  attacks,  is  also  shown  by  the  fact,  meHtion*.'d  above,  that  a 
history  of  rheumatic  fever  is  not  more  frequent  in  recarreiices,  and  also 
by  the  not  infrequent  cases  in  which,  during  a  lir»t  attaik, tht*re  is  no 
distinct  eridence  of  valvular  disease,  but  in  which,  at  the  second 
attack,  such  disease  is  unmistakable,  although  tbere  has  l>een  no 
rheumatic  fever  in  the  interval. 

The  interval  between  the  termination  of  the  first  and  oommeneement 
of  the  second  attack  of  chorea  varies  from  a  few  weeks  to  two  or  tbi*ee 
7€axi*  It  is  rarely  less  than  two  months  or  more  tban  two  years. 
The  average  interval  is  about  one  year.  In  only  one  third  of  my 
own  cases  waa  the  interval  more  than  a  year,  and  in  only  two  did  it 
exceed  a  year  and  a  half.  If,  therefore,  a  putient  has  reraaiined  well 
for  eighteen  months  after  the  chorea  is  over,  it  is  improbable 
that  another  attack  will  occur.  The  int^?rvals  between  subsequent 
recurrences  present  similar  variations.  In  one  case,  however,  a 
third  attack  commenced  only  two  Wt^eks  after  the  termination  of  the 
aeoond.  The  interTals  usually  vary  much  in  the  same  patient,  and,  as 
a  rule,  there  is  no  uniformity  in  the  time  of  jear  at  which  the  recur- 
ranoe  occurs.  Bemarkable  exceptions,  however,  are  occasionally 
met  with,  which  are  of  considerable  interest  in  connection  with  the 
relation  of  chorea  to  season.     One  girl  first  suliered  from  chorea 
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at  nine  jeara  old.  Tlie  attack  cominenced  in  October,  atid  luM 
four  months.  Everj  autumn^  for  the  next  aix  ye^rs,  the  bec^sM 
choreic,  and  remaiiied  so  until  the  middle  or  end  of  winter.  Her 
eighth  attack,  howevefp  began  in  May,  and  in  it  (at  the  age  of  Berdn* 
teen)  she  came  under  my  care,  aud  presented  the  characteristic  ti^i 
of  mitral  conHtriction,  although  she  had  nerer  had  rheumatism;  th^ 
attack  lasted  four  mootha.  The  following  jear  a  ninth  attack  oooi' 
menced  in  Juoe ;  it  was  the  Khoitest  of  all,  laating  only  a  month,  and 
has,  I  believe,  been  followed  by  no  recurrence.  Another  girl  irai 
attacked  with  chorea  at  seven,  af  ler  distress  at  the  death  of  her  mother, 
and  in  each  of  the  next  fi.ye  years,  chorea  came  on  in  late  spriof^  or 
early  summer,  and  lasted  for  three  or  four  months.  I  saw  the  sixth 
attack,  which  commenceil  in  Moy.  Tbere  ivaa  a  loud  mitral  regurgi- 
tant murmur,  and  she  also  bad  never  had  rheumatio  fever. 

Fright  is  to  be  traced  as  a  cayae  of  recurrence  in  at  least  as  lai]^» 
proportion  as  of  first  attacks.  One  girl,  for  iu stance,  had  atta^ki 
at  15,  17,  17i,  and  18,  all  of  which  were  apparently  excited  U 
fright.  Tbe  attack  at  17i  commenced  the  morning  after  she  liid 
been  frightened  by  a  severe  thunderstorm;  tbe  last  attack  begin i 
week  after  she  had  been  much  startled  by  the  touch  of  an  U]i4e«a 
person  when  she  thought  sbe  was  alone*  On  the  other  hand,  in  tJii 
case  in  wbicb  there  were  nine  attacks  related  to  season,  not  one  wsa 
excited  by  fright.  In  the  girl  who  had  six  attacks,  the  first  five 
occurred  without  an  exciting  cause;  the  sixth  commenced  a  few 
hours  after  a  sudden  alarm. 

The  course  of  the  affection  in  successive  recurrences,  and  the  si  fie 
affected  first  or  chiefly,  present  no  umformity.  In  exceptional  caset 
the  commencement  is  on  the  same  side  in  every  attack  Thus,  in  one 
patient  four  successive  attacks  began,  and  were  more  severe,  on  the  left 
side.  In  the  patient  who  had  nine  attacks,  the  first  seven,  which  occunied 
in  winter,  affected  the  right  side  chiefly,  but  in  the  eighth  and  ninth 
attacks,  which  occurred  in  summer,  tbe  left  side  suffered  most*  Tbe 
symptoms  of  the  recurrent  disease  are  similar  to  those  of  first  attackf, 
but  its  degree  is  often  slighter  and  its  duration  shorter.  In  this  respect* 
as  in  most  others,  chorea  shows  its  cbaracteristic  variability  ;  relaptes 
are  occasionally  most  severe,  A  lad  had  attacks  of  chorea  at  five  and 
seven,  each  lasting  three  moutbs;  and  at  ten,  without  exciting  caase,& 
third  attack  came  on,  of  great  severity,  which  lasted,  varying  in  inten- 
sity, for  more  than  twelve  montbs,  in  spite  of  most  careful  treatment 
In  tbis  case  there  was  no  organic  heart  disease,  but  I  have  more  than 
once  observed  distinct  signs  of  endocarditis  to  come  on  during  a  recur- 
rence* at  the  onset  of  which  the  heart  was  healthy. 

Termination  and  Sequdm.—^he  vast  majority  of  the  cases  terminate 
in  recof  ery.  The  movements  gradually  lessen  in  severity,  until  at  last 
they  are  to  be  observed  only  in  momenta  of  emotional  excitement,  and 
finally  they  disappear.  Usually  inco-ordination  ceases,  and  any  weak- 
ness passes  away,  before  the  spontaneous  spasm  has  entirely  vanished. 
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The  fin&l  dkappeamiioe  it  often  extremely  gradaal,  and  sliglit  occa- 
rional  movementa  may  be  discerned,  il  carefully  looked  for,  long  after 
the  pftrtient  is  pi*aotically  weU* 

In  Tery  rare  cases  considerable  nmscular  weaVoess,  general  or 
local,  may  succeed  chorea.  It  is  a  post-choreic  paralysis.  The  losg 
of  power  is  sometimes  very  great.  There  is  no  chaJige  in  m  oscular 
irritability,  but  there  isp  in  some  cases,  impairment  of  sensibility. 
It  is  perhaps  analogous  to  the  meutal  weakness  which  sometimes 
saoceedfl  chorea,  and,  like  it,  always  passes  away  in  the  course  of  a 
fow  weeks. 

Occasionally  the  disease  leaves  behind  it^  for  a  time,  a  liability  to 
sudden  starts  of  the  limbs,  similar  to  those  which  many  persons 
experience  on  going  to  sleep.  In  one  child  they  were  trouhlesome 
for  many  months.  A  sudden  start  in  the  legs  would  throw  ht^r 
down,  and  once  the  start  was  such  as  to  make  her  jump  into  an  open 
oellar,  at  the  edge  of  which  she  was  staudiog.  The  fact  that  epilepsy 
IB  a  rare  sequel  to  chorea  has  been  already  mentioned. 

When  the  chorea  is  attended  by  considerable  mental  disturbance^ 
this  may  continue,  as  dulness  or  delusions,  for  some  weeks  after  the 
motor  pLenomena  are  at  an  end.  Rarely  the  mental  dernngement 
persists  as  a  chronic  affection  for  months  or  years,  but  it  gradually 
passes  away« 

W©  have  seen  already  that  juvenile  chorea,  in  extremely  rare 
cases,  instead  of  ceasiug,  persists,  io  more  or  less  severity,  as  a 
chronic  disease,  in  spite  of  all  treatment.  In  the  case  mentioned, 
in  which  the  chorea  commenced  immediately  after  the  discharge 
of  a  pistol  near  the  ear,  the  disease  had  lasted  for  three  years  when 
the  patient  came  under  treatment,  and  it  was  still  present  when  he 
passed  from  obserFation  six  months  later.  Adults  are  sometimes 
seen  in  the  streets  presenting  all  tbe  characteristics  of  severe  chorea, 
but  following  their  avocations  in  a  way  which  shows  that  the  condition 
is  one  to  which  thej  have  become  habituated.  This  persistent  form, 
while  closely  resembling  ordinary  chorea^  does  not  prevent  loco  mo* 
lion.  Most  of  the  subjects  have  been  males.  It  has  been  pointed 
out  that  the  proportion  of  males  is  unusually  large  in  cases  of 
prolonged  duration. 

The  chorea  of  childhood  rarely  terminates  in  death.  The  average 
mortality  of  a  disease  so  mrely  fatal  is  not  easy  to  ascertain,  but  it  is 
certainly  less  than  3  per  cent,,*  and  most  of  the  fatal  cases  occur  at 
the  time  of  puberty.  The  proportion  of  deaths  in  the  two  sexes  at 
this  time  corresponds  nearly  with  their  liability  to  chorea  (Sturges), 
but  in  earlier  childhood  the  mortality,  compared  with  the  number  of 
cases,  is  reLitively  lower  in  boys  than  in  girls.  The  immediate  cause 
of  death  is  sometimes  exhaustion  from  the  severity  of  the  disease 
and  the  loss  of  sleep,  sometimes  associated  rheumatism  or  rheumatic 

*  Nine  denthi  occurred  among  the  439  caaet  of  the  B.  M«  A.  ColL  Inv., — a  mor* 
tiUiy  of  2  per  cent, 
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hyperpjrexia,  sometimes  interctirTent  maiadiei,  as  pjaomia  trom  lo 
injuries.  Most  of  the  fatal  oases  are  drst  attacks;  death  in  recur- 
rent chorea  is  very  rare,  Tbe  chorea  of  pregaaocy  18  much  "more 
fatal,  the  mortality  being  20  or  25  per  cent  But  even  in  these  cases 
death  seldom  results  directly  from  the  chorea;  it  has  usually  been 
due  to  the  effects  of  delirery  or  ahortionf  in  the  cav.hectic  state  of  the 
system, 

TABixTtBB. — Hyiiencal  Chorea, — Hysterical  patients  occa^oally 
suffer  from  general  spasmodic  movetiients,  which  sometimes  resemble 
those  of  true  chorea,  but  more  often  differ  from  it  in  the  greater 
regularit?  of  the  muscular  cootractious.  The  mere  existence  of  sym- 
ptoms of  hysteria  does  nob  prove  that  the  chorea  is  not  of  the 
ordiuaiy  form,  if  it  correspoudR  to  this  in  its  features;  a  patient 
suffering  from  hysteria  may  also  suffer  from  true  chorea,  and*  in  a 
prediB[K>sed  per^ion,  hysterical  disturbance  may  dcTelop  during  aa 
attack  of  true  chorea,  and  xoLiy  ewn  he  eToked  by  it.  The  only 
circiimstance  that  would  justify  the  diagnosis  of  the  hysterical  natars 
of  such  an  attack  wuuld  be  its  ongin  by  imitation,  by  wttneasing 
the  symptoms  of  chorea  in  another  i>atient.  In  ordiuiiry  hysterical 
choreu-  the  movements  jiresent  certain  diBtinguishing  features.  They 
are  geneially  more  sudden  and  shock -like,  resembling  those  of  the 
so-called  *'  electiical  chorea."  This  is  a  rare  feature  of  true  chorea, 
in  which  such  sudden  contractions  of  many  muscles  are  met  mih 
rather  as  a  spasmodic  fie<^uel  than  as  part  of  the  symptoms.  The 
second  feature  of  the  Lystericiil  form,  more  frequent  and  of  still 
greater  significauce,  is  the  rhythmical  character  of  the  spasux  The 
moTements  are  more  or  less  regular,  insteail  of  presenting  the 
characteristic  irregularity  of  ordinary  chorea.  The  rhythmical 
character  is  especially  seen  in  the  movtraent  of  the  hands,  and  eren 
of  the  tiagers.  The  spasm  is  usually  m(>derate  iti  degree,  nerer  to 
intense  as  iu  the  severer  forms  of  the  genuine  maUdy;  nerertheless 
the  hTsterical  form  is  often  a  very  obstinate  malady.  It  mav  last 
for  many  months;  indeed,  its  average  duration  is  considerably 
greater  than  that  of  the  ordinary  form.  It  should  be  noted  that  the 
term  ** hysterical  chorea'*  is  sometimes  applied  to  other  forma  of 
bystencal  spasm  which  bear  little  resemblance  to  true  chorea ;  the»e 
iire  described  in  the  chapter  on  Hysteria. 

The  relation  which  this  form  bears  to  true  chorea  if  tometimes 
imcertaiu,  and  the  occurrence  of  the  two  under  the  same  conditions 
of  age  may  occasionally  render  the  diagnosis  difficult.  It  is  not  so, 
however,  in  the  case  of  the  other  important  varieties  of  chorea,  the 
chronic  forms  of  middle  and  late  life,  hereditary  chorea,  and  senile 
chorea^  In  spite  of  a  sujierficial  resemblance,  these  present  such 
important  diffei'ences  from  the  common  chorea  of  childhood  as  to 
maice  it  convenient  to  describe  ihem  fceparately,  Thia  is  also  the 
eaae  with  the   peculiar  affection  termed  "electrical  chorea.^    The 
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ae  bas  also  been  applied  to  maladies  that  bave  no  real  relation  t^ 
chorea,  Ghoreoid  movements,  on  one  side,  maj  be  the  result  of  an 
organic  lesion ,  tranaieut,  before  the  onset  of  hemiplegia,  pre-hemu 
plegic  choreat  or  perfiietent^  aa  a  late  sequel  of  the  paralysis  and  a 
Tariety  of  ••  athetosia,"  post-hemiplegic  chorea.  It  is  only  necessary 
bare  to  mention  this  application  of  the  word.  Lastly,  it  has  been 
employed  as  a  desigoatiou  tor  the  movementa  that  are  better  termed 
kabii'gpann  (q,  v.).  One  form  of  this,  nmnifeated  by  a  ijeculiar 
rough  or  "barking"  eougb,  has  been  especially  called  ** laryngeal 
chorea;**  without,  however*  any  justification. 

PATHOLOGicAit  AifATOiCT, — As  a  rule,  the  nerve-centres  in  chorea 
present  no  abnormal  appearances  on  naked- eye  examination,  and  a 
careful  microscopical  investigation  often  yields  only  a  negative  result. 
In  some  cases,  alterations  have  been  found,  conspicuous  or  micro- 
scopical, the  significance  of  which  will  be  presently  considered.  Tbey 
are  chiefly  of  two  cltissea  :  (1)  changes  in  the  vessels,  with  or  without 
tecondary  effects  upon  the  brain,  the  result  either  of  a  morbid  state  of 
the  blood  or  of  local  derangement  of  function ;  (2)  alterations  in 
the  nerve-elements  themselves,  which  are  apparently  primary,  and 
the  effect  of  their  abnormal  activity.  In  severe  ciises,  of  very  acute 
course,  general  hyperaemia  of  the  brain  has  been  obsei-ved,  or  dilata- 
tion of  small  vessels  has  been  seen  with  the  microscope,  sometimea  in 
the  cortei,  especially  of  the  motor  region,  once  in  the  white  substance 
with  degeneration  of  the  walls  (Dana),  and  sometimes  with  a  peri- 
vascular accumulation  of  leucocytes.  Small  arteries  have  beea 
found  occluded  by  a  process  of  emboHsm  or  thrombosis,  varying 
in  different  cases.  The  plugging  has  been  attended  by  minute 
liiBmorrhage  in  some  cases,  and  Tery  rarely  a  large  hedmorrhage  has 
been  found,  connected,  no  doubt,  with  endocarditis  (see  p.  60S). 
Minute  foci  of  haemorrhage  or  of  softening  are  met  with  in  rerj 
acute  cases,  with  endocarditis^  especially  of  the  ''ulcerative"  form; 
and  in  this  X  have  also  seen  small  round  hesmorrhages  scattered  over 
the  pi&  mater,  like  those  seen  in  the  retina.  Mtcrococcal  embolism 
of  small  arteries  is  probably  one  mechanism  by  which  these  lesions 
are  produced,  and  occasionally  endocarditis  has  caused  embolism  of 
a  larger  artery,  with  consequent  focal  softening,  corresponding  to  the 
hemiplegia  mentioned  as  an  occasional  complication.  In  one  case 
(Gray)  the  basilar,  vertebrals,  and  middle  cerebrals  were  all  thus 
closed.  The  plugs  in  minute  vessels  have  been  probably  throm* 
botic  in  some  cases.  They  are  not  invariable,  for  tbey  have  often 
been  carefully  looked  for  without  success.  lu  some  acute  cases, 
especially  with  delirium,  the  peculiar  round  hyaline  bodies,  that  are 
met  with  in  the  arterioles  and  capillaries  of  the  brain  in  acute 
infectious  disea«eB,  bave  been  found  in  the  perivascular  sheaths.* 
Effusion  into  the  cerebral  ventricles  has  been  very  rarely  observed, 
•  Fbchtig,  WftUenberg,  J.ikomeuko.     They  were  ftrtt  described  by  v.  Uecklm^* 
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hyperpyrexia,  Hometimea  intercurreDt  maladies,  as  pj»mta  trom  lo^ 
ijajuries.  Moat  of  the  fatal  cases  are  firat  attacks;  death  in  recm* 
rent  chorea  is  very  rare.  Tbe  chorea  of  pregaaocy  is  much' 
fatal,  the  moiiality  being  20  or  25  par  cent  But  eren  in  these 
death  eeldom  results  directly  from  the  chorea;  it  haa  usually  bein 
due  to  the  effects  of  delivery  or  abortioD,  in  the  cachectic  state  of  tht 
system, 

Vabibties. — Hysterical  Ohcria. — Hysterical  patients  occaaottally 
suffer  from  general  spasuiodic  oioveinontB,  which  sometimes  rrsembli 
those  of  true  chorea,  but  more  often  differ  from  it  in  the  gi^atsr 
r^ularitr  of  tbe  muscular  couiractioiis.     The  mere  existence  of  sym* 
jitoms  of  hysteria  does  not  prove  that  the  chorea  is  not  of  tke 
ordinaiy  form,  if  it  correspondg  to  this  in  its  features;  a  patient 
suffering  from  hysteria  may  also  suffer  from  true  chorea,  and,  in  t 
piedispoaed  person,  hysterical  disturbance  may  develop  during  la 
uttaek  of  true  chorea,  and  may  even  be  evoked  by  it.     The  ooly 
circumstance  that  woulil  justify  the  diaguosisof  tbe  bjsterieal  uattire 
of  such  au  attack  would  be  its  oagiu  by  imitation^  by  wituessio^ 
tbe  symptoms  of  chorea  in  aiiotber  patienL     In  ordinary  hTstericd 
chorea  the  movements  jjresent  certain  diatitignishiiig  featurt^s.    Tbey 
are  generally  more  t^udden  and  shock-like»  resembling  those  of  tU 
EO-called  **  ek*ctncal  chorea?'     This  is  a  rare  feature  of  true  choret^ 
in  which  such  sudden  contractions  of  many  muscles  are  met  wiih 
rather  as  a  spasmodic  sequel  ihau  as  part  of  the  symptoms.    The 
Bect>nd  feature  of  tbe  bysterical  form,  more  frequent  and  of  itili 
greater  significance,  is  tbe  rhythuiical  ebaracter  of  the  spasuL    Hie 
movements   are   more  or   leas   rt'gular,    instead   of    presenting  ih£ 
characteristic    irregularity    of    ordinary    chorea.      The    rhythmickl 
character  is  especially  seeu  in  the  movement  of  the  bands,  and  evea 
of  the  fingers.     Tbe  spasm  is  usuatty  moderate  iu  degree,  nerer  k 
iotense  as  in  the  severer  forms  of  tbe  genuine  malady;  nerertheleil 
the  hysterical  form  is  often  a  vei^  ob^itinate  malady.     It  may  lait 
for  many   months ;    indeed,   its   average    duration  is   consideraUj 
greater  than  that  of  the  ordinary  form.     It  should  be  noted  that  ths 
term  '* hysterica!  chorea*'  is  sometioies  iippHed  to  other  forms  ol 
hysterical  spasm  which  bear  little  resemblance  to  true  chorea ;  thew 
lire  described  in  the  cbnpter  on  Hyateria. 

Tbe  relation  which  this  form  bears  to  true  chorea  is  sometiiDet 
uncertain,  and  the  occurrence  of  the  two  under  the  same  conditions 
of  age  may  occasionally  render  tbe  diagiioaia  difficulL  It  is  not  so, 
however,  in  the  case  of  the  other  important  varieties  of  chorea,  the 
chronic  forms  of  middle  and  late  life,  hereditary  chorea,  and  sentZi 
thorea.  In  spite  of  a  sui>erficial  reaemblauce,  these  present  sucli 
important  differences  from  tbe  common  chorea  of  childhood  as  to 
inaJce  it  convenient  to  describe  them  beparately.  This  is  also  the 
case   with   the   (leculiar  affectiou  termed  "electrical  chorea.^    The 
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m^me  hag  also  bee  a  applied  to  tualadies  that  have  no  real  relation  to 
chorea^  Cboreoid  movement b,  on  one  side^  may  be  the  result  of  an 
otganic  lesion,  transient,  before  the  onset  of  hemiplegia,  pre-hemu 
pl^§ic  chorea,  or  persiBtent,  &s  a  late  eequel  of  the  paraljais  and  a 
^tfieij  of  **  athetosis/*  poit-hemiplegic  chorea.  It  is  onlj  neeessarj 
biPB  io  mention  this  application  of  the  word,  La-^ttj,  it  ha^i  been 
employed  as  a  designatioti  for  the  movements  that  are  better  termed 
ka^U^patm  (q.  tr.).  One  form  of  this,  manifested  bj  a  pecnliar 
roQgb  or  '*  barking "  cough,  has  been  especiallj  called  **  laryngeal 
tkM^m^i**  wilhoutp  however,  any  justification, 

Patbolooical  Anatomy. — ^As  a  rule,  the  nerve- centres  in  chorea 
present  no  abnormal  appearances  on  naked- eye  examination,  and  a 
careful  microscopical  investigation  often  yields  only  a  negative  result 
la  aaote  OMes,  altverations  have  been  found,  conspicuous  or  micro* 
^OOfpicalp  the  significance  of  whiL4)  will  be  presently  considered.  They 
are  ehiefly  of  two  classes  :  (1)  changes  in  the  vessels,  with  or  without 
secondary  ejects  upon  the  brain,  the  result  either  of  a  morbid  state  of 
the  blood  or  of  local  derangement  of  function  $  (2)  alterations  in 
the  nerve-elements  themselves,  which  are  apparently  primary,  and 
the  effect  of  their  abnormal  activity.  Io  severe  cases,  of  very  acute 
coarse*  general  hyperaemia  of  the  brain  has  been  observed,  or  dilata- 
tion of  small  vessels  has  been  seen  with  the  microscope,  sometimes  in 
the  cortei,  especially  of  the  motor  region,  once  in  the  white  substance 
witli  degeneration  of  the  walls  (]>ana),and  sometimes  with  a  peri- 
vasctilar  accumnlation  of  leucocytes.  Small  arteries  have  been 
found  occluded  by  a  process  of  embolism  or  thrombosiB,  varying 
in  different  cases.  The  plugging  has  been  attended  by  minute 
bemorrhage  in  some  cases,  and  very  rarely  a  large  heemorrhage  has 
been  found,  connected,  no  doubt,  with  endoc^irditis  (see  p*  603). 
Minute  foci  of  hBemorrhage  or  of  softening  are  met  with  in  very 
acute  cases,  with  endocarditis,  especially  of  the  "ulcerative"  form; 
and  in  this  I  have  also  seen  small  round  hsemorrhages  scattered  over 
the  pia  mater*  like  those  seen  in  the  retina.  Microeoecal  embolism 
of  amalt  arteries  is  probably  one  mecbaniem  by  which  these  lesions 
are  produced,  and  oocasionally  endocarditis  has  caused  embolism  of 
a  larger  artery^  with  consequent  focal  softening,  corresponding  to  the 
hemiplegia  mentioned  as  an  occasional  complication.  In  one  case 
(Oray)  tbe  basilar,  vertebrals,  and  middle  cerebrals  were  all  thus 
cloeod  The  plugs  in  minute  vessels  have  been  probably  throm* 
botic  in  «ome  cases*  Thej  are  not  invariable,  for  they  have  often 
been  carefully  looked  for  witbont  success.  In  some  acute  cases, 
eepecially  with  delirium,  tbe  peculiar  rouud  hyaline  bodies^  that  are 
met  with  in  the  arterioles  and  capillaries  of  the  brain  in  acute 
ijtfectious  diseases,  have  been  found  in  the  perivascular  sheaths.^ 
Effusion  into  the  cerebral  ventricles  has  been  very  rarely  observed, 
•  Fleoh»ig,  WallenbiTg,  Jnkonienko.     Tboy  wtre  flrat  described  by  v,  Utckliag* 
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and  it  is  only  in  cases  of  eitremelj  chronic  coarse,  wMeb  h%n 
lasted  for  years,  that  any  trace  of  general  meningitis  hfts  been  k^oi, 
altbougb  cedetna  of  the  f  ia  mater  orer  the  motor  cortex  baa  beeo 
6cen  in  an  acute  case,*  Changes  in  the  uerYO-cells  hare  been  faand 
by  some  oLserYers,  hyaline  eweliing  and  degeneration  in  the  oenini 
ganglia  (Mejneri),  and  in  the  claui^trum  and  island  of  BeiJ  (Eliscbflr), 
The  connective  tissue  of  the  briiiii  baa  been  found  iDcri'&sed  and  tb« 
specific  i^raTiij  of  the  central  ganglia  lowered^  but  tho  flignificaoo@ 
of  these  changes  is  doubtful.  No  special  importance  can  h^  attached 
to  the  fatty  degeneration  of  the  periTascolar  sheatbs  described  hj 
some  observers,  or  to  the  dilmtation  of  the  spaces  around  yesseU,  lioed 
both  these  changes  are  common  at  ail  a^ea* 

In  the  spinal  cord,  when  changes  have  been  found,  tbej  are  cbieflT 
eucb  as  result  from  futictional  over-aclioti,  and  are  met  with  in  acnteor 
very  prolonged  cases.  They  consist  in  general  bypenemia,  extraTasatioa 
of  blood  around  minute  vessels,  leucocytal  aggregations  around  tW 
walls  of  tbe  vessels,  and  fibrinoua  plugs  within  tbem.  The  nuclei  of 
the  interstitial  connective  tissue  have  been  increased.  The  large 
nerve- cells  were  found  by  Elischer  to  present  signs  of  degeoeratiou 
somewhat  questionable  in  significance  (pigmentation  and  indistinct. 
ness  of  Bueiei).  Naked -eye  changes  (beyond  congestion)  are  seldum 
found,  but  local  BofteniDg  in  the  cervical  region  has  been  described. 
Meningitis  has  been  met  with  as  a  complication. 

In  the  peripheral  nerves  Elischer  found  an  increase  of  conoectivft 
tissue  and  slight  changes  in  the  axis-cylinders — hyaline  swelling, 
and  less  ready  staining  than  in  health, 

Sucb  of  the  above  changes  as  are  not  accidental  concomitants  ot-^ 
chorea  are  probably  the  result  of  tbe  eicessive  and  perverted  f  unctioni^P 
activity  of  tbe  nerve-elementa,  wbicb  is  always  attended  by  vaseulsr 
dilatation  in  the  part  affected,  and  this  may  have  its  own  coDseqnence 
in  thrombosis,  extravat^ationsp  or  leococjtal  accumulations.  Such 
ehanges  may  or  may  not  result,  as  is  illustrateil  by  the  patbologicftl 
anatomy  of  bydrophoUia  (q,  tr.),  and  also  of  chorea  in  thedog^  an  affec* 
tion  wiiich  differs  from  the  ordinary  form  of  chorea  in  man  in  the 
shock- like  character  of  the  mnscular  spasm,  whicb  resembles  that 
the  so-called  "  electrical  chorea/'  Of  two  typical  cases  examined  ; 
Banlcey  and  myself,  one  presented  only  slight  chauges  (granukl' 
swelling)  in  the  motor  nerve*eells  of  tbe  spinal  cord;  in  tbe  other 
these  changes  were  more  intense,  the  cells  were  extensively  vacuolated 
after  bardeoing,  and  the  spinal  cord,  medulla,  and  cerebellum  pre- 
sented areas  and  foci  of  intense  nnclear  (leucocytal)  infiltration  in 
various  parts  of  the  grey  or  white  subst^mce*  These  differences  have 
been  found  by  others  ;  the  celltilar  infiltration  must  be  secondary*  bul 
once  produced,  developing  to  independent  excess.  J 

limseni  and  ii  full  deacriptmti  of  tliem,  u  met  with  in  scate  dioeftjet,  and  of  tie 
observations  by  others,  is  given  by  MmmMe,  *  Vlrcliow's  Arch^'  Bd*  C£Z. 
•  PowcJi,  •  Brit  MetL  Joiira^'  lS8d. 
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nd  a  proportioDate  bat  secoDdarj  derangement  of  their 
"Clin 

fuDction  is  eridentlj  peculiar.     All  fuuctioual  dis- 

.  witli  nutritioiml  chaii^e,  aod  this  must  occur  also 

ructures  tliat  are  secontliirily  affected,  whether  or  not  it 

^'rt?e  that  can  be  recognised  bj  the  microacope.     It  is  indi* 

.i  the  increased  electric  irritability  of  the  nerve-fibres  ol  the 

But  it  aeeme  never  to  reach  a  destructive  degree,  or  to  involve 

t«e  secondary  degeneraiion.     Any  deat  ruction  of  nerve -elements  is 

^ihe  result  of  vascular  changes,  primary, or  secondary  to  the  functional 

over-action.     Mt>reoYer  this  altenitiou  in  the  nutrition  and  derange* 

ment  of  function  of  the  nerve-oells  tends  to  pass  away  wht?n  their 

cause  has  ceased  to  act. 

We  have  no  evidence  regarding  the  pr**cise  part  played  by  the 
sptnal  cord  in  the  production  of  the  symptoms,  whether  it  acta 
merely  as  a  conductor,  or  whether  the  spinal  cells  attain  an  indepen- 
dent energy  under  the  prolonged  excitatioo,  and  intensify  the  8[>aBiD, 
or,  from  defective  power,  fail  to  transmit  the  voluntary  influence. 
Such  co-operation  of  the  spinal  elements  is,  however,  only  suggested 
by  the  rare  cases  with  bilateral  spa^m  or  weakness  in  the  legs.  The 
spinal  cord  takes  an  independent  part  in  the  production  of  the  sym« 
ploms  of  canine  chorea,  but  this  m^ilady,aa  already  stated^  is  essen- 
tially different  from  the  chorea  of  man. 

(2)  We  can  give  no  real  explanation  of  the  nature  of  the  change 
in  the  function  of  the  nerve- cell  a  whence  the  symptoms  arise.  We 
only  restate  in  pathological  terms  the  observed  symptoms  when  we 
Bay  that  these  indicate  that  there  ia  a  spontaneous  action  of  nerve- 
cells,  a  tendency  for  this  action  to  spread  unduly  among  the  ceils, 
and  &  diminution  in  the  possible  strength  of  action.  In  the  laugutige 
pi  modf rn  physiology,  we  may  say  that  the  '*  resistance  '*  is  lowered 

like  in  the  cells  themselves,  and  in  tbe  connections  between  the 
ells,  by  which  the  character  and  degree  of  their  associated  action 
,  determined.  The  derangement  of  function  in  the  motor  cells  of 
|he  cortex  (according  to  the  view  here  adopted)  often  begins  on  one 
[mde  and  spreads  to  the  other,  just  as  does  the  discharge  which  cansee 
m  convulsion  J  in  the  latter  the  over-action  of  the  cells  baa  a  tendency 
to  excite  the  over-action  of  other  oella  that  are  coonected  with  the 
first,  and  a  simitar  tendency  to  the  extension  of  functional  action  may 
be  the  mechanism  by  which  the  disorder  of  movement  extends  in 
chorea  to  structures  also  predisposed  to  suffer, 

(3)  By  what  morbid  ii^fluence  is  the  derangement  of  function 
of  the  nerve-cells  produced?  This  is  the  essential  problem  of  the 
pathology  of  the  disease,  but  the  changes  observed  in  the  fatal 
eases  are  too  variable  and  too  unetrtaiii  in  their  significance  to  h^^ 
trusted  alone.  We  must  also  consider  the  ^cta  of  cau&ation,  and 
the  analogies  supplied  by  allied  affections. 

The  first  important  etiological  fact  is  the  distinctly  prediBposing 
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oess  that  caases  ordinary  chorea.     Bach  mcTeiueiits  hare  been  i 
bj  leaioDfl  of  the  cortex,  central  ganglia,  and  ci-us  cerebri.* 

Tlie  motor  impulses  that  excite  the  muecit's  pass  to  the  spuul^ 
from  the  motor  reg:ioD  of  the  cortex.  It  is  here  that  raoremttti  are 
arranged,  and  if  thej  are  disarranged,  and  the  disorder  prooeedi  from 
the  brain f  we  naturallj  refer  it  to  a  disordc'red  action  of  the  celU  M 
the  motor  cortex.  Ib  their  derangement  primary  t  Is  this  tbe  actual 
Beat  of  the  disease,  or  is  the  disorder  liere  merely  secondary  to  a  mor> 
bid  process  elsewhere  ?  It  is  doubtful  whether  there  are  at  present  anj 
facts  to  juatify  us  iu  going  beyond  the  motor  cortex  in  our  search  for  tbe 
primary  dist urban ce.  At  the  same  time  we  know  very  little  of  iht 
mechaniBms  that  guide  tbe  cortex  in  arranging  movenients.  It  d -efl 
not  seem  that  there  is  any  co-ordination  of  movement  in  the  hriiiQ 
after  the  motor  impulse  leaves  the  convolutions,  and  any  co*ordtni||ian 
in  the  spinal  cord  is  subsidiary  and  involui^taryp  The  influences  tbat 
guide  the  cortex  in  arranging  movements — the  influence  of  the  oei«- 
beUum,for  instance, — however  exerted,  must  be  exerted  on  thecort^ 
or  on  nerve-prooeBBes  anterior  in  time  to  those  in  the  cortex,  hat  ve 
have  no  evidence  of  their  derangement  in  chorea. 

It  was  formerly  thought  that  the  corpus  striatum  it  the  ptrt 
primarily  diseased,  but  this  opinion  was  based  upon  the  theory  tbit 
the  movements  are  arranged  in  the  central  ganglia  after  the  impuUet 
leave  the  cortex*  We  now  know  that  this  is  impossible,  and  theI^ 
fore  the  ground  on  which  this  theory  was  based  has  disappeand. 
Moreover,  we  know  of  no  anatomical  anangonient  by  which  thegnj 
matter  of  the  corpus  st datum  can  influence  the  cortex.  The  optic 
thalamus,  however,  stands  on  a  difEerent  footing.  Choreoid  movemeaii 
have  been  caused  by  disease  of  the  thalamus,  and  it  is  C4>anect6d  with 
all  parts  of  the  brain.  It  has  been  conjectured  that  it  is  a  oentit 
through  which  peripheral  impressions,  which  do  not  affect  coniicioiii' 
ness,  influence  the  action  of  the  cortex.  But  of  its  relation  to  ordmiirj 
chorea  we  have  no  direct  evidenee^  and  tbe  fact  that  its  di»ea86  saemi 
Bometimes  to  cause  elirotiic  choreoid  movements  is  scarcely  relevant^ 
and  altogether  isolated*  The  difference  between  the  two  conditions  u 
great,  and  it  is  possible  that  a  disorder  of  the  action  of  the  cortical 
cells  may  lie  secondary  to  disease  of  the  thalamus  in  tbe  one  case,  and 
may  ako  occur  as  a  [>rimar_v  change  in  tbe  other.  Whetht^r  the 
affection  is  or  is  not  the  primary  one,  we  can  hardly  resist  the  conch 
Bion  that  tlje  conical  motor  cells  are  deranged  iu  function  ;  and  boti 
the  frequent  mental  change,  and  the  pathological  alterations 
cannot  be  referred  directly  to  the  blood,  suggest  that  there  is 
extensive  affection  of  the  cortex  iu  many  cases  of  acute  ch&rmetfi 
It  may  well  involve  the  central  ganglia,  and  must  necessarily  exfc 
to  the  white  bubstance,  the  spinal  cord,  and  even  the  nerves,  Th 
functional  disturbance  can  ouly  reach  the  muscles  through  the  oort 

*  CuflCB  frotn  diae&se  of  tho  cniA  have  been  described  by  Magoaii  (hmiiofrlMii«V 
and  by  Cmifletd  and  PutmLQi  ((ioffcenmg). 
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and  nenres,  and  a  proportionate  but  aecondarj  derangement  of  their 
fnnciioD  must  occur. 

The  altenttion  in  function  i«  evidently  peculiar.  All  functional  dis- 
order U  attended  witlj  nutritional  change,  and  this  most  occur  also 
in  Uie  lower  etrnctures  that  are  seconOnrilj  affected,  whether  or  not  it 
ttltftiiit  a  degree  that  can  be  recognised  by  the  microscope.  It  is  Lndi* 
eaied  in  the  increased  electric  irritability  of  the  nerve-fibres  of  the 
limba.  But  it  seeme  never  to  reach  a  destructive  degree,  or  to  involve 
trod  tecondary  degeneration.  Any  destruction  of  nerve-elements  is 
tliemnltof  vascular  changes,  primary, or  secondary  to  the  functional 
over-action.  Moreover  this  alteration  in  the  nutrition  and  derange* 
ment  of  function  of  the  nerve-cells  tends  to  pass  away  when  their 
cause  has  ceased  to  act. 

We  have  no  evidence  regarding  the  precise  part  played  by  the 
^foal  cord  in  the  production  of  the  symptoms,  whether  it  acts 
merely  as  a  conductor,  or  whether  the  spiual  cells  attain  an  inde|)eii^ 
dent  energy  under  the  prolonged  excitation,  and  intensify  the  spasm^ 
or.  from  defective  |>ower,  fail  to  transmit  the  voluntary  influence. 
Such  co-operation  of  the  spinal  elements  is,  however,  only  suggested 
by  the  rare  case^  with  bilateral  spa^m  or  weakness  in  the  legs.  The 
q>iQal  cord  takes  an  independent  part  in  the  prodoction  of  the  sym* 
pioms  of  canine  chorea,  but  this  m^ilady,  as  already  stated,  is  essen- 
tially different  from  the  chorea  of  man. 

(2)  We  can  give  no  real  explanation  of  the  nature  of  the  change 
in  the  function  of  the  nerve- cells  whence  the  Bymptoms  arise.  We 
only  restate  in  pathological  terms  tbe  observed  symptoms  wljen  we 
■ay  that  tliese  indicate  that  there  is  a  spontaoeous  action  of  nerve* 
oelU,  a  tendency  for  this  action  to  spread  unduly  among  the  cells* 
aad  a  diminution  in  the  possible  strength  of  aclion.  In  tbe  language 
of  modern  physiology,  we  may  say  that  the  '*  resistance  **  is  lowered 
alike  in  the  cells  themselves,  and  in  the  connections  between  the 
oells,  by  which  the  character  and  degree  of  their  associated  action 
is  determined.  The  derangement  of  function  in  the  motor  cells  of 
the  cortex  (according  to  the  view  here  adopted)  often  begins  on  one 
iide  and  spreads  to  the  other,  just  as  does  the  discharge  which  cansei 
a  convulsion;  in  the  latter  tbe  over-action  of  the  cells  has  a  tendency 
to  excite  the  over-action  of  other  cells  that  are  connected  with  the 
fintt  Aud  a  similar  tendency  to  the  extension  of  functional  action  may 
be  the  mechanism  by  which  the  disorder  of  movement  extends  in 
chorea  to  structures  also  preilisposed  to  BuGTer. 

(3)  By  what  morbid  influence  is  the  derangement  of  functioD 
of  the  nerve-cells  produced  ?  This  is  the  essential  problem  of  the 
pathology  of  the  disease,  but  the  changes  observed  in  the  fatal 
cases  are  too  variable  and  too  uncertain  in  their  Biguificance  to  bo 
trusted  atone.  We  must  also  consider  the  facta  of  caueatiou,  and 
tlie  analogies  supplied  by  allied  affections. 

The  first  important  etiological  fact  is  the  distinctly  predisposing 
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iofiueuce  of  age  and  sex*  Cborea  is  especially  a  diseaae  of  Utet 
childhood  ;  that  is,  it  occurs  whea  the  ftinctioiial  deTelopment  of  the 
nerve-centres  hat  been  effected,  but  their  exercise  has  do!  jet 
fieoured  stability  of  funttion,  and  the  motor  processes  ajne  prone  to 
become  active  iudepeudentlj  of  deliberate  volition.  The  nomttl 
restlessness  of  childhood  manifests  the  predisposition  to  diorei. 
Moreover,  the  age  and  sex  most  Hable  are  also  those  in  which  emottoa 
is  most  active,  and  exerts  the  greatest  inEuence  on  the  motor  nervooi 
system — in  which,  indeed,  as  Sturges  has  insisted,  the  pbysialogieil 
expression  of  etiiotion  ie  often  by  movements  bearing  no  dirtuit 
resemblance  to  the  sligbter  spasms  of  chorea.  With  this  predispoii- 
tioQ  is  to  be  associated  the  important  fact  that  an  emotion  has  beai 
recognised,  by  almost  all  observers,  as  the  one  exciting  cause  that  can 
be  traced  with  frequency.  This  emotion  is  alarm,  which,  throngh- 
out  the  animal  kingdom,  has  a  direct  e£fect  on  the  motor  centra, 
essential  to  the  safety  of  its  subject.  Were  these  the  only  facts  of 
etiology,  it  would  be  natural  to  regard  chorea  as  a  purely  functional 
disease,  in  the  strictest  sense  of  the  term,  a  disturbance  of  the  fnno. 
lions  of  the  motor  centres  depending  on  their  state  of  functiooil 
development,  and  owning  no  otber  cause. 

But  the  association  of  chorea  with  acute  articular  rheumatism 
is  so  frequent,  and  oft.en  so  close,  as  to  indicate  that  there  ii 
another  important  element  in  its  pathology.  Their  close  relation  ii 
emphasised  by  the  lesion  which  ia  common  in  each,  even  when 
they  are  dissociated— endocarditis,  so  rare  in  other  maladies, nervous  or 
general.  But  it  is  impossible  to  regard  chorea  as  the  result  of  acut« 
rheumatism,  since  each  disease  occurs  so  frequently  without  the  other, 
and  no  close  relation  has  been  traced  between  chorea  and  the  common 
cause  of  rheumatism,  exposure  to  cold. 

The  attempt  to  exjilain  the  relation  by  assuming  that  chorea  u  ihs 
result  of  cerebral  embolism  is  now  merely  of  historical  interest 
According  to  this  theory,  endocardial  disease  must  precede  the  first 
Byniptoms  of  chorea.  But  it  is  only  in  a  very  small  proportion  of  the 
cases  that  this  i precedence  can  be  t reused.  Even  in  severe  and  fatal 
cases,  endocarditis  has  been  proved  absent  after  death*  In  the  large 
number  of  slight  cases  in  which  no  sign  of  endocarditis  can  b« 
detected  we  are  not  justified  in  assuming  its  existence^  In  other 
cases,  a^in,  the  signs  of  eadocarditis  come  on  during  the  course  of 
the  chorea.  In  these  two  classes,  which  comprise  the  majority  of  the 
cases  of  chorea,  the  embolic  theory  is  quite  untenable  • 

If  the  endocarditis  is  not  tlie  cause  of  chorea  it  must  be  either  the 
result  of  the  chorea,  or  the  two  must  be  consequences  of  a  oommon 

*  Tti&t  extsa^ive  cxipillnry  I'lnbolifim  may  ^ve  rise  to  movemetitfl  re«euibling  thom 
of  cliorea  has  been  proveil  hy  Dr.  Aogol  Moiiej  (•  Med,*Chir.  Tmni./  ?oL  IxvIU)  j 
bat  the  fact  h&n  little  bDariDg  on  the  question  of  tbe  pathology  of  homftxi  chofM. 
Ttie  fact«  of  disease  thow  that  luaDj  morbid  proiesies  iu  Uu  biaiu  mmj  give  rut  to 
choi  iM>3d  tiio?emeut«« 
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Tbii  coQclusion  b  supported  bj  the  fact  that,  if  we  are  to 
Iruat  clinical  eTidenee,  the  endocarditis  10  often  secotidarj  to  the  chorea 
in  (>oiiit  of  time.  Fatbologj  at  present  knows  Qothing  of  the  direct 
Aftpendeuce  of  such  a  lesion  on  analter^  state  of  the  nervous  system. 
All  known  facts  re^rding  the  etiologj  of  endocarditis  point  to  its 
dependence  on  morbid  states  of  the  blood.  That  excessive  muscular 
action  changes  the  com{>osition  of  the  blood  is  practically  certain^  bat 
Ibe  eodocarditis  can  scarcely  be  ascribed  to  this  cause,  since  it  does 
Mi  ooeuf  in  other  states  of  muscular  over-action  j  it  may  be  present  eren 
fal  slight  cases  of  chorea,  and  it  may  precede  the  chorea  in  its  dere- 
kiptnent.  The  bypotbesis  which  seems  best  to  ei plain  the  facts  iB 
llie  old  theory  that  the  common  cause  of  the  endocarditis  and  the 
dl&roft  ia  a  blood-state  allied  to,  but  not  identical  with,  that  which 
mSBMem  acnte  rheumatism.  According  to  the  precise  imture  of  the 
Uood*change,  cborea  or  acute  rheumatism  or  both^  with  or  without 
endocarditis,  may  be  produced.  The  facta  of  these  diseases  suggest 
e  toxic  change  of  a  chemical  character^  rather  tban  au  organised  Tirus. 
Ihat  which  causes  chorea  seems  to  hare  no  tendency  to  affect  the 
Jointe  and  but  little  to  cause  pericarditis,  and  not  to  be  eicited 
directly  by  exposure  to  cold*  but  it  may  be  accompanied  by  the  con* 
dition  which  causes  iheumatism  and  which  presents  these  features.* 
Of  the  mcebanism  by  which  the  assumed  blood-change  causes  cborea 
we  are  still  ignorant.  The  hypotbcsis  suggested  by  the  facts  of  the 
disease  is  that  a  B[*eeial  iofluence  is  exerted  on  the  motor  elements  of 
the  cortex,  deranging  their  function  and  producing  a  disturbance  of 
their  nutrition,  which,  once  excited,  runs  a  certain  course,  varying  in 
flererity  atid  deration,  but  tending  to  subside.  The  action  of  specific 
blood-states,  ej^pecially  such  as  are  of  chemical  nature,  on  certain 
parte  of  tbe  nervous  system,  ie  w*  11  known,  and  we  must  remember 
that»  in  cborea,  the  effect  is  produced  on  structures  that  are  in  a 
peculiar  state  of  predisposition  not  only  to  derangement,  but  to  the 
particular  form  of  derangement  present  in  this  disorder.  The  disturb- 
ance of  function  seems  sometimes  to  last  beyond  its  cause  (since  even 
mdocarditis  may  pass  away  before  the  movements),  and  to  leave  also 
a  itrong  disposition  to  recurrence.  The  blood-state  may  act  widely  on 
the  cortex  in  some  cases,  and  eTen  on  the  central  gani;lia,  whose  func- 
tion is  still  too  mysterious  to  permit  us  to  assign  to  their  derangement 
a  definite  part  in  the  pathology  of  chorea,  possibly  also  on  lower 

^  If  tbe  ooaceptloEi  of  a  bl&od- state  allied  to,  attliougb  oot  tbe  emtne  as,  that 
ivMeb  citiset  acute  rbenmatiani  see  mi  difficult,  we  may  remember  that  the  Tariotiee 
In  the  monifeatrntione  of  rheumatism  must  bo  evidence  of  a  cornes ponding  vtinetj  in 
Hw  eoaitttutional  condition  that  predisposea  to  it.  Of  a  number  of  pereotim  who  get 
tlitir  feet  wet*  fcrr  initance,  one  will  have  k  cold  in  the  bead,  a  ■ei^ond  acute 
tomiUitis,  a  third  pericarditif,  a  fourth  acate  general  arlbritia,  end  a  fifth  arthritia 
with  eiid<»carditit.  Tbe  eante  is  the  tame  in  all ;  the  effect  mufft  be  due  to  tb« 
preriona  condition  of  tbe  individual.  It  doe*  not  aecm  inconceivable  that  an  ullied 
eonetitntioiud  condition  ihould  hav«  nn  indueuce  on  certain  nerve-oentres,  rendernig 
'  fonctioD  end  Dutrition  susceptible  of  derangement. 
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motor  elementBp  &b  in  tlie  spinal  cord,  in  less  degree.  We  maj  note 
that  the  excitatit  of  the  allied  rbenaiatism,  e3i[>08ure  to  cold,  idaj 
act  on  tbe  peripheral  motor  atructures,  and  cause  multiple  aeatitiit 
But  the  T I  Bible  changes  especially  in  the  vesBela,  and  in  prolongeli 
cases  in  the  ii»ter&titial  tissue,  may  be  in  part  a  consequence  of  the 
disturbance  of  f  uoctioo  (see  above),  eiDce  it  it  cei-tain  that  thej  are 
often  absent.  Thejr  maj  be  also,  in  part,  the  effects  of  the  bWi- 
ehange,  which  is  usuallj  profound  in  fatal  cases,*  and  to  sooir 
01  tent  determiDed  in  seat  bj  the  functional  deraogement  and  iu 
seeondarj  effects,  while  the  endocarditis  which  also  nstiall/  co^existi 
apparently  givei  rise  to  some  of  theiiL  If  due  weight  is  giren  to 
these  considerations,  there  seems  little  room  for  the  opinion  whicb 
ascribes  the  symptoms  to  these  vascular  alterations.  It  requtTN 
stronger  eviiience  than  is  at  present  forthcoming  to  prove  that  cofl. 
ditions  that  are  occasional  and  variable  are  causes  of  the  disease, 
associated,  as  they  always  are,  with  that  which  seems  the  probable 
cau^e  in  other  cases. 

We  must  not,  however,  regard  the  blood-change  as  more  than  one 
element  in  the  causation  of  chorea^t  Important  facts,  already  tan* 
sidered,  demonstrate  not  onlj  the  influence  of  functional  developmeDtu 
a  predisposition,  but  also  that  of  functional  disturbance  as  an  ercitaut 
of  tbe  disease.  The  ascertained  facts  of  etiology  seem  to  show  how 
frequent  and  eomettmes  how  close  is  the  effect  of  fright  in  exciting 
the  disease,  an  agency  which  has  a  direct  in^uence  on  the  motor 
strnctures  |  which  especially  ajaoifest  both  the  predisposition  and 
the  developed  disease*  The  violent  functional  disturbance  of  thii 
influence  seems  to  involve  a  shock  to  their  nutritioQ,  which  may  persist* 
increase,  and  run  a  definite  course,  most  readily  in  those  wliOisia nerve- 
elements  are  disposed  by  neurotic  inheritance  to  instability  of  nntri* 
tiou  (aii  well  as  tli rough  developmental  instability),  or  who  may  posseM 
the  deranging  influence  of  the  morbid  blood-states. 

In  any  tbt^ory  of  the  pathology  of  the  disease  these  three  f acton 
must  be  kept  i«  view,  and  in  any  study  vf  the  disease  the  p&rtplaye 
by  each  must  be  ascertained  as  far  as  possible. 

The  nature  of  the  influence  which  pregnancy  exerts  on  the  occil 
rence  of  chorea  is  still  unknown.     It  is  commonly  regarded  as] 
reflex  influence,  analogous  to  that  which  causes  vomiting;  but  it  iil 
be  observed  that  the  period  of  development  of  chorea  is  usually  lat 
and  is  much  more  vai'iable,  than  that  of  the  morning  sicknesft  and 

•  ^SQWcrck  (*  Bt^Ur&gie  tar  patU.  Anat.  u.  Pliji-,'  bj  Z'teg^Ier  tud  Naawerck,  Jena, 
188B,  p.  407)  reconl«  an  insEaneeof  tbo  occaeionul  intense  fievcrit}'  of  the  blood*»t«i« 
ftBd  its  G^eotc,  in  a  child  of  aevcn.  Foci  of  inflammation  (mvcotic  ?)  were  foaml  in 
the  brivin  sad  mediilln.  and  there  were  slao  penci.irilitii,  endoearditii,  and  pneamonia. 

f  When  the  cuusation  of  a  disease  it  complexj^  it  often  happcEi  that^  at  difforenl 
periodsj  aU«ntion  is  too  excluiiivcly  directed  to  one  of  theelementi  initi  pfodaetioii* 
This  ieemt  to  bo  now  the  ea<e  with  thoM  who  woold  tens  chorea  as  ^aeat* 
infectioat  difleaae/' 

X  See  above,  p.  616  j  also  '*  Paraljaii  Agitiini/* 
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ofteo  does  not  cease  immediately  on  tbe  removal^  by  parturition,  of 
tbd  source  of  reflex  irritation.  We  know  also  very  little  of  the  occur- 
rence of  chorea  from  other  forma  of  refiei  irritation. 

The  influencea  which  determiae  the  precise  form  that  the  chores 
assumes  are  also  unknowD.  Maaiaca]  chorea  is  not  met  with  until 
aba  period  of  puberty,  and  is  very  rare  in  the  male  aer.  It  occurs 
in  girls  between  fourteen  and  twenty,  and  not  un frequently  during 
pregoancy, — conditions  of  age  and  sex  in  which  emotional  disturbance 
is  readily  produced. 

Thus  tbe  chorea  of  early  life  is  due  to  a  prediBposition  depending 
on  the  state  of  development  and  training  of  the  motor  centres,  vary- 
ing in  inteoBity  according  to  temperament  and  age,  much  mcreitsed 
by  tbe  residual  effects  of  a  previous  attack,  and  reproduced  also  as 
part  of  the  peculiar  state  of  the  nervous  system  during  pregnancy. 
In  addition,  two  other  iuflnences  may  be  traced,  the  rheumatic  and 
the  neurotic,  each  as  either  a  predisposing  or  exciting  influence. 
They  may  exist  apart  or  may  be  combined,  the  one  predisposition 
ith  the  other  excitant,  less  commonly  with  both  excitants,  or  both 
ipositions  with  one  or  both  exciting  causes.  In  any  future  in- 
timation it  is  important  thtit  tbe  distinct  classes  should  be  sepa- 
ely  considered,  apart  from  those  that  present  the  combined  inia- 
euees,  since  facts  may  bo  true  of  one  class  aud  not  of  the  other,  and 
be  imperceptible  when  all  are  taken  together. 


PlAGKOsis. — No  disease  is  more  easily  recognised  than  chorea  in  its 
oommoa  form.  The  pecnliar  movements  at  once  atti*act  attention ; 
their  character  is  unmi&takiible ;  and  tbeir  recent  onset  distinguishes 
the  case  from  the  only  condition  in  which  similar  movements  occur— 
tliat  of  infantile  disease  of  tbe  brain.  The  expreesion  of  countenance, 
with  its  listless,  somewhat  vacant  aspect,  often  by  itself  suggests  the 
nature  of  the  malady.  It  is  only  in  aooie  special  varieties  that  tbe 
affection  is  less  readily  recognised.  In  a  slight  case  of  unilateral 
chorea,  if  the  patient  grasps  simultaneously  tbe  observer*s  hands,  tbe 
contrast  between  tbe  uniform  muscnhir  conti*action  on  the  one  side, 
and  the  unsteadiness  of  the  griisp  with  tbe  affected  hand,  is  readily 
pezceived.  In  tbe  rare  cases  in  which  tbe  legs  suffer  more  than  the 
arme,  the  interference  with  standi  itig  and  walking  may  resemble  thut  of 
paraplegia,  but  the  spasmodic  movements  are  always  distinct  enough 
to  show  the  nature  of  the  case  A  greater  difficulty  is  sometimes  pre* 
aented  by  thectises  of  **  paralytic  chorea,*'  in  which  there  is  very  little 
spontaneous  spasm,  and  the  loss  of  power  alone  attracts  the  attention  of 
the  friends,  and  sometimes  also  of  the  medtcal  attendant  The  distinc- 
tion rests  on  the  facts  that  the  loss  of  power  is  confined  to  one  arm, 
and  does  not  involve  the  face  or  \e^,  and  that  it  comes  on  gradually  (in 
the  course  of  a  few  weeks)  in  later  childhood.  Close  observation 
reveals  alight  occasional  choreic  movements  in  the  weak  arm,  and 
often  elsewhere,  or  distinct  inco-ordination,  especially  when  tbe  band 
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b  held  OTer  the  head — an  action  that  often  rereata  theeiMeiMat 
choreic  moTements  otherwise  unpercjeived*  In  some  cases  tniUiiiM 
muscular  action  is  impossible;  the  grasping  fingers,  for  instuici^ 
relax  involuntiirilj,  or  desired  relaxation  is  for  a  moment  delajel 
Once  aware  of  the  possible  nature  of  the  case,  the  diagnosis  U  not 
difficult.  As  a  rule,  when  a  child  between  seren  and  twelve  years  of 
age  is  fiai<l  to  have  gradually  lost  the  use  of  one  arm^  the  disease  ij 
choreiL* 

Maniacal  chorea,  when  the  m  uscnlar  spasm  is  slight,  may  be  mii* 
taken  for  simple  mania^  There  ia,  however,  less  continuous  garmlity 
than  in  siitiple  mania;  usually  there  is  some  chanicteristic  sp&sia, 
and  the  patients  are  younger  than  most  subjects  of  acute  mania.  The 
greatest  difficulty  arises  in  the  rare  cases  in  which  the  muscular  spasm 
ceases  when  the  mental  disiurbance  becomes  considerable,  and  theis 
is  only  the  history  of  the  spasm  to  guide  the  diagnosis. 

The  diagnosis  of  hysterical  from  ordinary  chorea  rests  on  the  «nd* 
denness  and  isolation  of  the  muscular  contractions,  on  their  frequently 
rhythmical  chanicter,  on  the  age  and  sex  of  the  patient,  and,  in  manj 
cases,  on  the  orij^in  of  the  disease  by  imitation.  The  sadden  shock- 
like charactt*r  of  the  contractions  is  cliaracteristic  also  of  •*  electridl 
chorea/*  described  in  a  separate  section.  j 

Peoonosis, — In  the  yast  majority  of  cases,  even  of  severe  chonti 
the  prognosis  is  fciTorable.  As  long  as  the  disease  is  free  from  com- 
plications, and  the  patient  obtains  a  fair  amount  of  sleep,  no  anxietj 
need  be  felt,  but  it  is  important  that  the  uncertain  duration  of  tli^| 
disease  should  be  remembered  at  its  onset,  and  that  the  parent  of  ^^ 
patient  should  be  prepared  for  it.  The  chief  source  of  danger  is 
exhaustion  from  the  violence  of  the  movements,  and  from  the  d( 
ciency  of  «leep*  Tbe  endocarditis  htis  little  influence  on  the  imm( 
progiaosis ;  the  chief  risk  to  life  that  it  entails  depends  on  the  em 
process,  and  this  is  extremely  rare.  Intercurrent  rheumatism 
also  commonly  of  a  mild  tjpe,  and  the  gravest  complications  of  rhett* 
matism— peri eari litis  and  hypei-pyresia — are  very  seldom  met  with 
chorea.  Preceding  heart  disease  renders  the  prognosis  worse  in  pi 
portion  to  the  gravity  of  the  cardiac  lesion,  but  is  rarely  a  souros 
anxiety  during  the  attack  of  chorea  itself.  The  prognosis  is  worse 
the  maniacal  than  in  the  ordinary  form,  and  considerably  worse 
the  chorea  of  pre^ipiancy  than,  in  that  of  youth.  It  is  somewhat  better 
in  a  reeurreuce  than  in  a  Erst  attack,  but  to  this  rule  the  chorea  ^f 
pregnancy  is  an  eiception. 

The  more  severe  the  disease,  the  longer  will  be  its  probable  dur^^H 
tion,  A  recurrence  will  probably  termiuato  sooner  than  a  first  attafl^H 
Etiological  conditions  of  age,  sex,  cause,  preceding  rheumatism  or 

•  Thb  f  tatement  ii»ay  ic«tD  too  absolute,  but  it  U  lit«rallj  true.     OrgAoio  db 
eittier  weakens  tlie  hg  m  well  o^  tbeariu,or  else  it  came*  couvulaion*  or  i 
iympiom  that  mttimcta  attention,  and  it  mentioned  at  the  outlet. 


ism  ^^ 
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Wut  disoMe,  &iid  present  endocarditis,  afford  no  mdicatioan  of  the 
pfobtkble  duratioa  of  the  dieease.  This  conclusion  ia  drawn  from  m 
wreful  analysis  of  the  facts  of  the  eaees  which  have  come  tinder  mj 
own  notieeL  In  hjsterical  chorea  the  prognosis  as  to  life  is  absolute!/ 
favorable,  but  the  daration  of  the  diaeaae  is  often  lou^r. 

Of  the  tequelss  of  ordinary  chorea,  men  till  and  muscular  weakness 
slwaji  pats  awaj.  It  is  only  when  there  has  bei^n  severe  mania  that 
libera  ii  anj  risk  of  the  porsistenee  of  dementia.  Convulsive  attacks^ 
if  of  epileptoid  tjpOi  maj  continue  to  recurs  aud,  as  we  have  seen,  uajr 
dsvriop  into  epileps/. 

T&xi.Tii8irT« — The  derangement  of  motor  and  psychical  functions 
in  chorea,  its  frequent  origin  ia  emotion,  and  the  distinct  increase  of 
tfie  symptoms  that  may  often  be  observt-d  to  result  from  emotional 
distarbance  and  from  mental  and  physical  exertion, — all  ieacb  the 
liMoo,  which  eipenence  confirnis,  that  the  first  important  element  In 
teealment  is  to  secure  the  patient  from  causes  of  mental  and  physical 
fatigue  and  emotional  excitement.  Lessons  should  be  discontinuedy 
and  eTea  in  slight  cases  the  periods  of  physical  re^t  should  be  in- 
creaaed,  only  mental  or  physical  occupation  that  interests  without 
fatiguing  should  be  permitted^  its  amount  depending  on  the  degree 
and  duration  of  the  symptoms.  In  severe  cases  there  is  only  too  much 
spontmeous  muscular  action,  and  benefit  ia  derived  from  absolute 
rest  in  bed  during  the  height  of  the  disease.  Even  in  moderate 
dUiet.  the  good  effect  of  a  few  days'  absolute  rest  is  most  conspicuous, 
and  is  often  desirable  at  the  commencement  of  treatment.  In  such 
easeSi  prolonged  rest  is  seldom  followed  by  a  continued  improvement, 
and  the  patient  may  be  allowed  to  be  np  during  the  greater  part 
of  the  day,  provided  the  movements  are  not  thereby  increased  in 
intensity.  If  the  severity  of  the  disease  does  not  make  prolonpred 
rest  in  bed  absolutely  necessary,  the  mental  depression  produced 
thereby  often  more  than  counteracts  any  good  that  is  done  by  the  rest. 
All  fioarces  of  mental  irritation  sbould  be  avoided  i  a  cheerful  room 

rd  cheerful  companionship  are  most  important. 
When  the  movements  are  severe,  extreme  care  must  be  taken  to 
obviate  the  chance  of  injury  from  the  contiict  of  the  limbs  with  hard 
objects.  These  should  be  removed  out  of  the  range  of  the  limbs,  or 
covered  with  soft  padding.  The  importance  of  this  measure  cannot 
be  OTcr-stated.  One  cause  of  death  in  chorea  is  the  effect  of  slight 
mechanical  injuries,  which,  in  the  cachectic  state  of  the  patient,  oft^a 
run  an  unfa?orable  course,  and  may  lead  to  blood-poisoning,  The 
risk  that  the  patient  may  be  thrown  out  of  bed  by  the  spasm  must 
not  be  forgotten.  In  severe  cases  it  is  well  to  place  the  patient's  bed 
on  the  floor  in  a  comer  of  the  room,  and  to  cover  the  adjacent  walh 
with  cushions  or  mattresses.  If  bedsores  are  threatened,  a  water-bed 
should  be  obtained.  The  influence  of  tbe  spasm  must  be  borne  m 
mind  in  aU  proceedings  that  are  adopted.      The  temperature,  for 
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,  when  A  patient  has  been  kept  constantly  asleep  by  cbloral* 
ix8  method  of  treainunit  Is  scarcely  couime0ded  by  a  case  recorded 
DucLut,  in  which  contlnuoua  sleep  had  to  be  maiiitaiDed  for  a 
Dontb  before  the  move  men  t  a  eeased.  Ib  other  cases  thus  treated 
^it  hii3  Beemed  that  the  period  of  sleep  waa  merely  interpolated  in  the 
disease,  the  course  of  this  being  not  otherwise  modified.  The  bene- 
ficial results  have  usually  been  limited  to  a  single  case,  lobakitiona 
of  chloroform  have  been  employed  with  advantage  to  secure  rest  in 
tevere  casea^  but  they  have  been  practieally  superseded  by  chloral, 
which  produces  the  same  effect.  Antipyrine  seems  to  have  a  similar 
action,  diatioctly  useful  during  tli©  acute  stage  in  many  cases,  but 
not  when  this  is  over.  Five  gmins  may  be  given  three  times  a  day 
to  ft  child  of  seven  to  ten  years.  Morphia  as  a  sedative  is  far  inferior 
to  chloral.  In  smaller,  stimulant  dories  (five  minims  of  the  liquor 
three  times  a  day,  as  advocated  by  RHdeUffe)  it  seema  to  be  useful  in 
slight  cases,  but  it  should  not  be  given  if  there  is  mental  excitement 
which  may  be  distinctly  increased.  Henbane,  hyoscyamin,  conium, 
Indian  hemp,  Calabar  bean,  cimicifnga,  and  other  sedatives  have  been 
employed,  but  are  of  doubtful  value.  Salicylate  of  soda  is  sometimes 
distinctly  useful  and  sometimes  fails  entirely,  a  difference  tbat  may 
be  found  to  depend  on  the  associations  of  the  disease  and  the  stage 
of  the  attack.  It  is  most  likely  to  be  of  service  when  there  is  endo- 
carditis and  a  history  of  rheumatism,  family  or  personal 

Among  the  so-called  nervine  tonics,  arsenic  has  long  enjoyed  a  high 
reputation,  which  it  certainly  to  some  extent  deserves.  It  is  usualty 
given  by  the  mouth,  and  the  dose  should  be  gradually  increased  to 
^z  or  even  H^xvof  the  liquor  three  limea  a  day.  It  may  be  combined 
with  morfdiia  (Steiner).  The  comparative  intolerance  of  the  stomach 
for  arsenic  has  led  to  its  liypodermie  injection  (Eulenburg,  Ham- 
mo  ud).  By  this  method  much  larger  doses  can  be  given  without 
unpleasant  symptoms,  but  the  emotional  disturbance  ocoasioned  to 
children  bj  the  operation  is  a  drawback  to  the  method  in  a  disease 
in  which  it  is  so  important  to  maintain  emotional  tranquillity.  In 
older  patients  this  drawback  is  of  less  moment.  Hamtuond  recom- 
mends, as  an  initial  dose*  from  five  to  thirty  minims  (!)  of  Fowler^s 
solution,  diluted  with  an  equal  quantity  of  glyceriiie,  and,  as  the  best 
place  for  the  injection,  the  loose  skin  on  the  front  of  the  forearm. 
Arsenic  may  be  given  hj  the  mouth  until  intolerance  is  reached,  and 
then  continued  by  hypodermic  injection. 

Zino  is  another  drug  that  has  long  been  praised  in  the  treatment 
of  chorea;  both  the  oxide  and  sulphate  have  been  given,  the  dose 
being  slowly  increased  up  to  a  scruple.  Its  influence,  however,  is 
seldom  clear  when  allowance  is  made  for  the  long  time  necessarily 
occupied  in  gradual  increase  of  the  dose. 

Strychnine  is  of  little  value  in  the  early  stages,  but  it  is  often  dis- 
tinctly  useful  at  a  later  period,  especially  when  the  disease  lingers  on 
in  slight  and  stationary  degree.     Calabar  beau  and  eseriue  dV  g^i^i) 
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instaDce.  should  never  be  taken  in  the  mouth.     I  h&ye  known  a  chonk 

patient  to  bite  o£f  and  swallow  the  bulb  of  a  thermometer  plaeedia 
the  mouth  j  fortunatelj  the  accident  was  followed  by  no  more  aeiioisi 
consequence  than  an  increase  in  the  chorea  from  the  alarm  occasioned; 
the  thermometer  bulb  was  safely  passed  next  day  per  rectum* 

Xt  is  needkss  to  insist  on  the  importance  of  an  adequate  aupply  of 
easily  digested  food  and  of  absolute  clean lioess.  The  latter  14  of 
great  importance  when  the  patient's  mental  apathy  causes  unnoticed 
evacuations;  in  such  a  condition  the  gpasm  often  lessens,  and  com. 
partitive  stillness  increases  the  risk  of  bedsores  from  pressure.  The 
bowels  should  be  tcpt  open,  but  purgation  is  useless. 

In  many  seTere  cases  of  chorea  the  skin  is  dry  and  harsh,  and  I& 
these,  free  diaphoresis  has  often  a  striking  effect  in  lessening  the 
intensity  of  the  disease.  The  old  method  was  to  give  a  small  dote  of 
autimonial  wine,  and  follow  thiu  with  a  hot-air  bath,  and  I  ba^e 
ieen  eicelleut  results  from  this  treatment.  But  it  is  only  wh^n 
the  strength  is  good  that  the  antimony  la  admissible ;  the  hot<aii 
bath  may  always  be  employed  if  the  state  of  the  skin  indicate! 
its  use. 

The  inflnodce  of  drugs  on  chorea  is  a  subject  on  which  the  mofl 
diyerse  opinions  have  been  expressed.  It  is  possible  that  the  ocm* 
elusions  would  vary  less  if  the  effeutg  of  each  therapeutical  agent  were 
observed  separately  in  the  classes  indicated  at  the  end  of  the  taction 
on  "  Pathology/'  Agents  mnj  be  frequently  useful  in  one  ciaaa  thai 
have  no  eEect  in  the  other.  Many  cases  of  chorea,  admitted  at  an 
early  stage  into  a  we  1 1- arranged  hospital,  and  kept  at  rest,  seem  to 
Improve  as  speedily  as  the  mature  of  the  dise^ise  will  permit,  and  it  is 
exceedingly  difficult,  in  such  cases,  by  isolated  or  collective  observation 
and  comparison  to  obtain  sat  is  Factory  evidence  of  the  influence  of 
drugs  on  the  disease.  But  this  result  ie  not  always  obtained  even 
in  cases  and  conditions  that  are  apparently  promising,  while  in  thoM 
that  are  seen  as  hospital  out-patients,  or  in  which  the  disease  has  lasted 
for  a  long  time,  the  tendency  to  Bpontaneous  cessation  is  much  leas 
marked,  and  recovery  is  often  exceedingly  slow*  In  such  cases  the 
influence  of  drugs  is  often  so  distinct  as  to  justify  a  doubt  whether 
the  cases  which  have  given  rise  to  the  first  conclusion  are  altogether 
free  from  fallacy,  and  to  suggest  the  desirability  of  employing  those 
agents  which  seem  most  uaeful,  even  when  their  effect  is  difficult  to 
trace. 

Sedatives  and  tonics  have  both  been  largely  employed  in  the  treat- 
ment of  chorea.  Of  the  former,  bromide  of  potassium  is  of  singulariy 
little  value.  Chloral  hydrate  is  more  useful.  In  severe  oases  it  is 
often  of  great  service  in  producing  sleep,  but  in  cases  of  moderate 
severity  its  chief  use  (in  my  own  experience)  is  to  increase  the  tran- 
quillity obtained  by  a  period  of  absolute  rest  in  bed  at  the  onset  of 
the  treatment.  Five  or  seven  grains  may  be  given  every  six  hours 
for  a  week  or  so.     Some  physicians  have  described  remarkable  improTe- 
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1%  when  a  patient  baa  beeo  kept  constantlj  asleep  bj  cblomlp 
at  this  methocl  of  treatment  is  scarcely  commended  bj  a  case  recorded 
by  BoQL-but,  in  which  eontmiioua  sleep  had  to  be  maintamed  for  a 
month  before  the  movementB  ceased.  In  other  cases  thus  treated 
it  baa  seemed  that  the  period  of  sleep  was  merely  interpolated  in  the 
disease,  the  course  of  this  being*  not  otherwise  iiioditied.  The  bene- 
ficial results  hare  usually  been  limiled  to  a  single  case.  Inhalutioua 
of  chloroform  hare  been  eaiplojed  with  advantage  to  secure  rest  in 
ievere  cases,  but  they  have  been  practically  stiperseded  by  chloral, 
wbich  produces  the  same  effect.  Antipyrine  Beems  to  have  a  similar 
actioti,  distinctly  useful  during  the  acute  stsige  in  many  cases,  but 
not  when  this  ia  oTer.  Five  grjiins  may  be  given  three  times  a  day 
to  a  child  of  seven  to  ten  years.  Morphia  as  a  sedative  is  far  inferior 
to  chloraL  In  Rmaller,  stimulant  doses  (five  minima  of  the  liquor 
three  times  a  day,  as  advocated  by  Radcliffe)  it  seems  to  b6  useful  in 
slight  cases,  but  it  should  uot  be  given  if  there  is  mental  eicitement 
which  may  be  distinctly  increased.  Hen  bane,  hyoscTamin^  conium, 
Indian  hemp,  Calabar  bean,cimicifnga,  and  other  sedatives  have  been 
employed,  but  are  of  doubtful  value*  Salicjliite  of  soda  is  sometimes 
distinctly  useful  and  sometimes  fails  entirely,  a  difference  that  may 
be  found  to  depend  on  the  associatious  of  the  disease  and  the  stage 
of  the  attack.  It  is  most  likely  to  be  of  service  when  there  is  endo- 
carditis and  a  history  of  rheumatism,  family  or  personal. 

Among  the  so-called  nervine  tonics,  arsenic  has  long  enjoyed  a  high 
reputation,  which  it  certainly  to  some  extent  deserves.  It  is  usually 
given  by  the  mouth,  and  the  dose  sliould  be  gradually  increased  to 
Wl%  or  even  n^xvof  the  liquor  tbree  times  a  day.  It  may  be  combined 
with  morphia  (Steiner).  The  comparative  intolerance  of  the  stomach 
for  arsenic  has  led  to  its  hypodermic  injection  (Eulenburg,  Ham- 
moud).  By  this  method  much  larger  doses  can  be  given  without 
unpleasant  symptoms,  but  the  emotional  disturbance  occasioned  to 
children  by  the  operation  is  a  drawback  to  the  method  in  a  disease 
m  which  it  is  so  important  to  maintain  emotional  tranquillity.  In 
older  patients  this  drawback  is  of  less  moment.  Hammond  recom- 
mends, as  an  initial  dose,  from  five  to  thirty  minims  (1)  of  Fowler's 
■olntion,  diluted  with  an  equal  quantity  of  glycerine,  and,  as  the  best 
place  for  the  injection,  the  loose  skin  on  the  front  of  the  forearm. 
Arsenic  may  be  given  by  the  mouth  until  intolerance  is  reached,  and 
then  continued  by  hypodermic  injection. 

Zinc  is  another  drug  that  has  long  been  praised  in  the  treatment 
of  chorea;  both  the  oxide  and  sulphate  have  been  given,  the  dose 
being  slowly  increased  up  to  a  scruple.  Its  infiuence,  however,  is 
seldom  clear  when  allowance  is  made  for  the  long  time  necessarily 
occupied  in  gradual  increase  of  the  doi^e. 

Btrychnine  is  of  little  value  in  the  early  stages,  but  it  is  often  dit* 
iinctly  useful  at  a  later  period^  especially  when  the  disease  lingers  on 

flight  and  stationary  degree.     Calabar  bean  and  eserine  (^  grain) 
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Have  also  been  recommeQded,  but  not  on  Terj  oonTiDcing  groaadi 
Ourara  has  been  emplojed  in  obstinate  and  chrome  caaeo  with  alleged 
advantage  (Diamond,  Wright),  but  it  is  doubtful  whether  the  emploj- 

ment  of  so  dangerous  an  agent  b  ever  justifiable. 

Electncity  has  been  employed  in  varioui  ways,  especiallj  the  ydIIw 
current  to  the  spine,  but  it  ia  very  doubtful  whether  the  agent  hat  aaj 
real  influeDce.  The  spasms  are  Bometime^  lessened  by  the  pAUtge  cl 
the  current  througli  the  Hinba,  but  tbt?  effect  quickly  p&saet  awmji  and 
I  have  never  observed  evidence  of  permanent  benedt.  Aoy  dfed 
from  the  application  of  magnets  is  probably  psychical  and  confiiaed  to 
hysterical  cases.  Massage  is  cliieflv  suited  to  the  chronic  stagt. 
Another  tbempeutic  measure  which  has  been  recommended,  but  is  ol 
rery  doubtful  value,  is  the  freezing  of  the  akin  over  the  spine  by  etiiar 
spray, 

Ehythmical  movements  and  mild  gymnastics  are  of  service  wha 
movements  persist  as  a  residual  effect  of  the  acute  disturbance,  or  in 
very  elight  cases,  in  which  the  neurotic  element  predonuoatdi* 


CHEONTC  ADULT  CHOEEA 
(Hbeeditaby  Chobea;  Senile  Choeka). 

Adults  after  middle  life  may  suffer  from  an  affection  char 
by  movements  closely  resembling  those  of  the  chorea  of  early  1 
It  differs,  howe?er,  in  its  course,  which  is  not  only  chronic,  but  also, 
as  a  rale,  persistent  and  progressive.  The  epasm,  indeed,  differs  a 
little  from  the  juvenile  form  in  the  far  slighter  degree  with  which  it 
interferes  with  voluntary  movement,  which  often  stills  it.  Two  forms 
may  be  distinguished.  One  is  hereditary^  or  at  least  occurs  in  familiea^ 
and  usually  manifests  itsolf  soon  after  middle  life,  or  at  least  before 
senility  i  in  early  adult  life  only  in  cases  so  rare  as  to  be  strikingly 
exceptionaL  The  other  form  is  isolated,  and  occurs  in  old  age,  some- 
what earlier  only  when  the  age  of  the  system  anticipates  the  courses 
of  the  years.  Thus  we  have  hereditary  and  senile  forma,  which, 
however,  differ  but  little  in  other  respects. 

Hereditaty  Chorea ;  Muntingion*$  Chorea. — In  1872,  Huntington  of 
New  York  described  a  form  of  chronic  progressive  chorea^  oc<jurring 
in  families  through  many  generations,  among  the  inhcibit^nts  of  Iiong 
Islantl ,  New  York  Harbour,  a  favourite  haunt  of  tetau  ns.  It  had  betu 
familiar  to  his  father  and  grandfather,  who  were  both  practitioners 
of  medicine,  as  presenting  the  uniform  features  of  commencement  in 
middle  life,  chiefly  from  thirtv  to  forty,  affecting  the  two  sexes  equally. 


being  associited  with  mental  failare  and  a  tendencj  to  suteide,  and 
OOntiitQitig  until  death.  If  a  geDeration  escaped,  tlie  mulady  did  not 
reappear  in  the  family.  From  the  attention  tbe  description  rect>iTed, 
the  foim  is  often  called  Huntington's  chorea,  but  it  would  seem  to  haTe 
been  long  familiar  to  plijeiciana  practisiog  in  the  adjacout  districts 
of  the  United  Statee.  Dungliaou*  quotes  a  It-tter  written  to  him  in 
1841  by  Dr.  Waters,  of  Franklin,  New  York,  giving  a  description  of 
the  malady  almost  ideutical  with  that  of  Huntingtonp  and  also  a  state* 
flMQi  by  Gorman,  regarding  its  pre  vale  dco  in  certain  parts  of  Penn- 
ijlTmoia,  possibly  due  to  local  interraai-riage,  Sioce  Huntington's 
deaeriptiou  htis  directed  attention  to  the  malady,  many  instances  have 
been  recorded,  especially  io  Germany ,t  and  a  few  in  this  country, J 

Th«  affection  lias  been  tmced  throui^h  as  many  as  four  generations, 
mnd  in  one  instance  no  less  than  nineteen  members  of  the  family  were 
ftffeoled  (Bemak),  Of  four  families  descended  from  a  choreic  woman, 
two  were  healthy*  but  in  tbe  other  two,  twelve  persons  became 
choreic  after  thirty,§  Tbe  two  sexes  sufEer  equally.  As  a  rule,  it 
begins  without  any  exciting  causes  in  the  middle  period  of  life»  or 
early  part  of  the  second  hulf,  between  thitty-five  and  fifty.  The  move- 
ments commence  gradually  in  tbe  muscles  of  the  face  and  u]>per  limbs, 
and  become  more  severe  as  they  extend.  Thej  closely  resemble  those  of 
ordinary  chorea,  but  may  present  minor  differences.  Constant  rotation 
of  the  eyes  has  been  observed,  ||  Articulation  may  be  impoBsible  under 
excitement,  and  swallowing  reduced  to  spasmodic  efforts.  Even  the 
action  of  the  bladder  may  be  deranged.  The  movements  are  often 
arrested  by  voluntary  motion,  and  they  cease  during  sleep  in  most 
caoee.  The  intensity  attained  varies,  but  is  usually  considerable,  and 
oonstitutes  a  grave  distress  to  the  suBTerer.  Mental  cbanges  are  gene- 
rally associated,  esj^ecially  mental  weakness,  and  bence  many  of  the 
eMBS  have  been  reported  from  asylums.  Rarely  the  mind  htis  been  nn* 
affected.  Sensation  is  normal,  almost  invariably  ;  a  loss  to  pain  has, 
however,  been  noted,  Effl*^x  action  is  unc banged.  The  symptoms 
Mually  continue  until  the  end  ol  life,  which  may  L>e  near  or  diBtaut,  but 
one  case  is  on  record,  seemingly  of  this  form,  in  which  tbe  Movements 
ceased  under  the  influence  of  arsenic  in  large  doses.^  When  the 
malady  shortens  life,  it  is  ratber  through  the  indirect  influence  of  the 
mental  state  conjoined  with  tbe  eihausting  effect  of  the  spasm,  than 
in  consequence  of  the  latter  alone. 

Tbe  morbid  appearances  that  bave  been  fouDd  in  the  brain,  nnd 
which  can  be  connected  directly  with  the  symptoms,  seem  chiefly  to 

•  Donirlix^t^'i  '  P^^t.  of  Med./  Brd  ed..  Philftd.,  184.8,  ii,  216. 
f  By  Gwatd,  Peretti,  Hulxir,  Zncher,  Hnlfmftnn^  Ek'hont,  Eemak,  and  otherf . 
{  We«t»  »i  Stoko-on-TreEW  *  Brit.  M&d.  Jomnu.'  1887,  i,  435  ;  Sackliug.  •  LwiceW* 
1889. 
I  Ptaretti, '  Bed.  klim.  Woehensch.,*  188S. 
I  Cttscmiire^  *  Un.  m^l,'  1B53. 
f  '  Utieet,'  16dO.  1.  1435. 
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be  the  result  of  the  over-action  of  the  aerre-elemeiita  of  tlie  eortex,  iikd 
do  DOt  indicate  the  priniarj  proceBB  of  the  diseaee.  Sligbt  meuiii* 
gibisi  and  the  accumulation  of  cell -elements  about  the  i-^aeU  and  odJi, 
with  Bome  increase  of  the  interstitial  tissue,  have  been  tlie  ehiflf 
changes.  Nothing  is  definitely  known  of  the  pathology  of  the  diMSM 
and  its  relalioD  to  the  hereditary  causes.  It  has  been  thought  to  be  tb« 
result  of  the  development  of  embiyonal  interstitial  tia8iie-e]eme]ita« 
stationary  until  late  life,  and  then  causing  irritation  of  the  nenre- 
structures  ;•  but  this  is  a  pure  conjecture,  intrinsically  improbable. 

The  itolaied  senile  Jorm,  sometimes,  although  rarely,  met  with 
under  fifty-five,  differs  from  that  last  described,  not  only  in  the 
absence  of  any  family  tendency,  but  in  the  more  frequent  freedom  ot 
the  mind,  and  in  the  occasional  benign  course  of  the  affection,  which 
may  pass  away  after  tasting  for  a  few  months  or  a  year,  Usis^y, 
however,  it  continues  until  the  end  of  Hfe,  which  it  doea  not  alwajt 
seem  to  shorten.  Tbis  variety  is  less  rare  in  this  country  than  is  tb« 
hereditary  form,  t  to  which,  indeed,  it  bears  a  close  resemblance  to 
far  ae  the  special  symptoms  are  concerned.  The  difference  does  sol 
depend  on  the  age  of  the  sufferer  or  on  the  severity  or  extent  of  tht 
■ymptoms. 

The  malady  may  begiu  at  any  period  of  late  life,  even  up  t4i 
eighty  years  of  age,  and  uffects  both  sexes,  males  rather  more  oftai 
than  in  youtb.  Other  neuroses  may  often  he  tmced  in  the  famihei 
of  tbe  sufferers,  apart  from  chorea  itself.  It  may  come  on  without 
obvious  excitation,  but  often  follows  depressing  anxiety*  Saddn 
alarm  has  preceded  the  onset  only  in  middle  life.  A  marked 
difference  from  the  chorea  of  youth  is  tbe  absence  of  any  relation  In 
rheumatism  or  endocarditis  ;  coincident  heart  disease  ia  degeneimtm 
only. 

The  spasm  presents  the  same  irregular  movements  as  in  other 
forms  of  chorea,  and  often  the  same  inco-ordination  of  voluntary 
movemetit.  The  spasm  ia  often  most  severe,  and  may  render 
intended  actions  almost  impossible.  The  affection  of  the  face  and 
tongue  may  be  so  extreme  as  to  greatly  derange  articulation^  and  to 
make  it  almost  impossible  to  understand  what  the  patient  says.  The 
spasm  is  usually  increased  by  emotion,  and  a  patient,  who  ia  thrown 
into  the  most  violent  physical  agitation  by  the  visit  of  a  stranger, 
may  be  comparatively  still  when  free  from  excitement  j  sleep  aa  a  rule 
(but  not  invariably)  brings  quiet.  The  affection  of  the  legs  ia  slighter 
than  that  of  the  arms,  but  may  be  sufficient  to  render  standing 
impossible.     There  may  be  some  loss  of  muscular  power,  but  it  is 

•  Gr**ppin,  •Neurol.  Cent-/  Oct.,  1892. 

t  Ciuci  bifcve  beeti  described  by  Kuuell,  'Med.  Times  and  Gam.,'  1878;  in  m  woramn 
of  74,  ending  in  recovery*  by  Ferguson,  '  Laiiret,*  1685 ;  Mftcleod,  *  Joam.  of  Mrot. 
Science/  July,  18S1 ;  MeLeara.  *  Lancet,*  1885,  No,  S;  SMudby,  '  Limc^C 
Nov.  29,  1884  (with  referenct-a  to  other  caiet  recorded  by  Gin'rai,  SinUcr,  A«^)f 
Suckling, '  Brit  Med.  Joum./  1S88. 
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■eldom  ooQiiderablei  so  far  as  the  spasm  parmits  the  atTeDg:tb  to  bo 
AtoeitaiDed. 

TUe  duration  of  the  disease,  in  the  rare  cases  that  bare  recovered* 
baa  been  from  a  few  mouihs  to  ooo  or  two  years,  but  tbat  of  the 
p#rsiatent  form  it  often  long,  si  ace  it  bag  so  little  ten  den  cj  to  a  ho  r  ten 
life.  Obarcot  mentioui  two  cases  at  the  age  of  seventy-one,  in  one 
of  which  the  disease  commeoced  at  0ftj-t)iQep  and  iu  the  other  at 
msij*  In  a  case  recorded  bj  McLearn  the  disease  commenced  at 
tefy*  and  had  already  lasted  dfteea  years  when  the  patieot  caoie 
Odder  obseryation. 

In  senile  chorea  changes  have  been  oei-oaiontillj  found  in  the  braia, 
but  frequentlj  the  examination  has  failed  to  reveal  any  alterations 
that  mn  be  regarded  as  the  cause  of  the  disease*  Slight  degenerative 
elauigea,  anch  as  were  found  eitensively  distributed  through  the 
central  nervous  system  by  Berkeley^  in  a  case  of  seven  years' 
donkiton,  are  probably  in  part  of  secondary  origin*  In  one  of 
th#  eaaet  recorded  by  Harbinson  there  was  evidence,  through* 
out  the  brain,  of  degeneration  of  the  uerre- cells,  together  with  an 
increase  of  the  lymphoid  elements,  which  were  aggregated  around 
the  Tessels  and  nerve-cells ;  this  has  been  the  most  frequent  morbid 
appearance,  combined  in  cases  of  long  duration  with  signs  of  slight 
geo^iml  meningitis.  In  all  the  three  cases  recorded  by  Madeod  (see 
p,  626),  in  which,  however,  there  was  also  motor  palsy,  disease  of  the 
znotor  region  of  the  cortex  was  found ;  in  two  the  convolutions  were 
oewi^reBsed  by  cystic  thickening  of  the  membranes,  in  the  other  there 
were  small  tumours.  Ohoreoid  movements  are  occasional  effects  of 
ohfooic  lesions  at  the  surface  of  the  brain,  such  as  hfiematoma,  and 
ioiQe  cases  of  the  kind  have  been  erroneously  described  as  eiamples 
of  ample  senile  chorea. 

Tka  ireoUfnefU  of  the  two  forms  of  chronic  chorea  of  the  adult 
presents  little  difference.  Bare  cases  of  apj^arent  cure  by  arsenic  and 
other  remedies  suitable  to  the  common  fornix  with  relief  to  the 
symptoms  by  bromide,  cocaiu,  eialgin,  antipyrine,  and  other  sedatives, 
toii0^tote  all  the  results  that  have  been  obtained. 


'•ELECTRICAL   CHOREA." 


The  term  "  electrical  chorea  **  has  long  been  applied  to  a  peculiar 
malady  that  is  met  with  chiefly  in  Lombardy  and  some  adjacent  parts 
of  Italy,  The  affection  resembles  chorea  in  being  manifested  by  spas- 
modic movements,  but  differs  in  the  character  of  the  movements  and 
iu  the  coonie  of  the  disease,  and  also  in  the  addition  of  progressive 
palsy  and  muscular  wasting.     The  muscular  contractions  are  sudden 

lahock-like,  and  thus  resemble  those  that  are  caused  by  momentary 
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electrical  ttimulation.  The  course  of  the  disease  ii  pragresdT*,  aod 
a  liirge  proportiun  of  the  cases  terminate  fataOj*  It  is  doubtful 
whether  the  disease  has  any  reBemblance  to  chorea  io  nature,  ind 
hence  it  has  been  called  **  Dabini'a  disease/'  from  the  i>hTsidan  wW 
first  described  it  in  1B46.  It  afEects  both  sexes  and  occurs  at  »11 
i^es.  Its  causes  are  unkuown^  but  it  has  been  ascribed  to  ioi» 
obgctire  naalarial  influence,  on  account  of  its  occurrence  ehiefljin 
certain  districts.  Even  in  these,  however,  it  appears  ta  be  Itre. 
Oases  have  been  described  in  which  the  symptoms  commenced  aft«ri 
fright,  but  it  is  doubtful  whether  these  are  of  the  same  nature,  Thf 
sudJen  clonic  cbaracter  of  the  contractions  is  not,  as  we  hare  sent, 
confined  to  this  disease;  it  is  met  with  in  some  cases  of  otdioir^ 
chorea,  in  the  hysterical  variety,  and  in  some  ehoreoid  attacks  m 
adoks  and  the  old.*  The  term  has  been  misapplied,  not  only  to  tin 
general  clonic  spasm  of  hysterical  chorea,  but  also  to  the  violent  loeil 
shock-like  muscular  contractions  sometimes  met  within  that  affection, 
especially  in  the  muscles  of  the  shoulder.  Such  contractions  occur  slio 
in  the  cases  described  as  "  paramyoclonus  multiplex/*  But  all  theti 
forms  differ  from  the  Italian  malady  in  their  benign  and  isolated 
character,  which  at  present  seems  the  most  important  diagnoitie 
featujfo. 

The  sbock-like  muscular  contractions  that  constitute  the  first  sad 
m'tst  prominent  symptom  of  the  disease,  usually  commence  graduaUj 
in  one  arm — often  in  the  upper  part  of  the  arm — and  spread  thence, 
usually  to  the  leg  on  the  same  side  before  they  invade  the  oppoiite 
limbs.  After  a  lew  months  or  less^  the  limbs  first  affected  gradniUj 
become  feeble,  the  muscles  waste,  with  loss  of  faradic  irritabihtr, 
and  the  palsj  spreads  until  it  becomes  general  In  many  cast?«  thm 
are  epileptiform  convulsions,  which  may  be  unilateral.  In  the  more 
acute  cases  there  may  be  considerable  elevation  of  temperaturr 
throughout  the  course  of  the  disease. 

In  fatal  cases,  no  constant  morbid  changes  are  found  in  the  eentnl 
nervous  system,  and  not  only  the  nature  of  the  disease,  but  also  Ue 
precise  part  of  the  nervous  system  primarily  disturbed,  is  a  matter  of 
conjecture.     Tbo  most   plausible  tbeory  assumes  that  tbe  cerebnl 
cortex  is  the  part  first  affected  (and  thus  the  unilateral  commenoe- 
ment  and  convulsions  are  accounted  for),  but  that  the  spinal  cord 
suffers  secondarily  and  causes   the   changes  in  muscular  nutrition 
and  irritability*     It  has  indeed  been  regarded  as  the  manifestation  of 
a  8i)ecial  form  of  mjelitia  (Pignacca  and  Stefan ini)   due  ta  aouia 
peculiar  paludal  influence*     It  is  doubtful  whether  any  treaimeuc. 
ioffuences  the  disease,  but,  from  the  rarity  of  the  malady,  therapentical 
experience  can  accumulate  but  slowly. 

*  The  tens  "electrical  cboreA"  has  been  Applied  by  fome  writen  to  the  i 
tttttt  do  BOt  otberwise  differ  from  ordinary  cborea*     But  linoe  H  h«e  loa^  I 
m  a  dealgiiatiou  lor  the  Ilnlitiii  mukdy,  tliii»  use  of  ike  word  Meiui  i 


•MYOCLONUS  MULTIPLEX.* 

Olonie  spusm  it  a  sjmptom  that  occurs  in  various  forms  and  diatri* 
btitioii«  and  constitutes  part  of  tbe  manifestalion  of  many  morbid 
itiaias  of  the  nervous  sjatem ;  &ud,  moreover,  these  are  linked  together 
hf  iQtennediate  forms,  so  as  to  render  it  difficult  to  separate  them  into 
definite  tjpes.  Such  spasm  characteiiaea  one  form  of  h^aterical 
chore&»  and  also  the  grave  **  electrical  chorea  '*  j ust  described.  Beaides 
Uieset  a  few  years  ago  Friedreich*  described,  under  the  nauie  **  para- 
mjoclonua  multiplei/'f  a  case  of  clouic  spasm  afTecticj^  the  limbs  of 
an  adult,  and  other  eases  of  more  or  less  similar  character  have  been 
sinee  described^  Males  have  suffered  more  often  than  females.  The 
iTmptomm  haTe  begun  at  any  time  of  life  between  puberty  and  sixty 
jean  of  age,  spoutaneously  or  after  a  fright,  rheumatism,  or  malarial 
feT6r,  The  last  cause  mity  remind  us  of  the  Italian  "  electrical 
chorea,**  but  myoclonus  has  not  the  grave  character  of  the  latter. 
Heredity  has  not  been  distinct;  when  several  cases  have  ocourred  hi 
a  faxnilj  they  have  deviated  from  thi^  common  form. 

The  contractions  are  sudden  and  involve  the  whole  or  a  con- 
siderable part  o f  a  mu  scle,  o f  t  en  ca  usin  g  an  ac t  u  al  mu  v em  en t.  Th ey  are 
Qsuallj  symmetrical,  although  not  equally  strong  on  the  two  sides,  and 
quickly  pass  from  one  part  to  another.  In  frequency  they  vary  from 
ten  to  fifty  a  minute,  but  usually  occur  in  paroxysms,  or  rather  in 
aeries,  irregular  intervals  separating  the  shocks*  In  some  cases,  occa- 
iional  tonic  spasms  accompany  them,  in  others  fibrillary  contrao- 
tiona  are  also  observed*  The  muscles  most  affected  are  those  of  the 
upper  parts  of  the  limbs  (eapecially  the  deltoid,  triceps,  biceps,  supi- 
nator, qxiadriceps  femoris,  hamstring  and  calf  muscles)  and  the  facial 
muscles  (chiefly  of  the  lower  part),  sometimes  those  of  the  neck.  The 
muscles  of  the  bands  and  feet  may  contract,  bat  seldom  cause  move- 
ment. The  diaphmgm  may  be  involved,  prodncing  a  peculiar  hic- 
cough, or  an  odd  respirHt-ory  sound,  in  which  the  larynx  probably 
takes  part.  The  first  coo  tract  ions  have  usually  been  in  the  muscles 
of  the  shoulders  and  upper  arms  or  face.  Voluntary  movement 
lessens  tbe  spasm  in  most  cases,  and  may  even  arrest  it.  The  con- 
tractions are  also  generally  diminished  by  alcohol  and  inc reused 
by  mental  excitement.  The  mitid  h^is  usually  been  nurmal^  but  occa- 
sionally there  has  been  some  abnormal  state,  such  as  the  presence  of 
-fixed  ideas," 

Myotatic  irritability  has  usually  been  increased;   the  attempt  to 

♦  Friechrelob,  •  Virchow**  ArcLiv/  Bd.  Lxszvi,  p.  431, 

•  The  prefil  **  pura  "  is  often  mmtted. 
SeengmulKr^  '  Deut.  mcd.  WoetieuBclir./  IBSB;    Uemtlr,   *  Arck  L  Psycb*,* 
i  sv|  M.«ri«?,  '  Prog,  med,/  1886;  Uomeo, '  Arcb.de  NvQrologie/  1887;  Allen  Surr, 
*Aju*  JouruJil  of  NcTTOiu  and  Mental  DiseaBca,*  Jnly.  1S87«  and  others. 
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obtain  the  knee-jert  has  sometimes  excited  the  spasm,  and  that  in  tba 
extensors  of  the  knee  may  even  be  provoked  hy  the  attempt  to  obtato 
the  foot-clonus.  In  one  case  the  movements  continued  doriDg  sleep. 
In  a  few  ea^es  the  clonic  spasm  has  oocuired  only  in  paroxysms,  occs* 
sionallv  of  extreme  violence.  Thus,  in  a  case  recorded  bj  Ailen  Starr, 
the  movements  of  the  body  occasioned  by  the  violence  of  the  ipis- 
modic  contractions,  alternately  in  the  muscles  of  the  front  and  back  df 
the  trunk,  were  so  violent  that  '*  the  head  was  thrown  aboot  and  the 
body  was  tossed  about  in  the  chair,*'  and  if  the  attack  came  on  whtti 
Ihe  [atient  was  walking  he  was  sometimes  thrown  down*  A  similar  ous 
of  paroxysmal  clonic  spasm  was  recorded  by  Pritchard  in  1622  u 
**  Convuldive  Tremor  ;'*  and  several  others,  differing,  however,  coo. 
siderablv  among  themselves,  have  been  described  by  HammoDd 
under  tlie  same  generic  designation*  On  the  other  hand,  in  some 
recorded  cases,  the  spasm  lias  been  trifling  in  degree,  evea  insufficient 
to  cause  any  movement  of  the  parts,  and  only  to  be  seen  when  lb 
skin  was  bared,  resemlding  I  he  qt]iv(?ring  **livefieah"  to  which  to 
many  persons  are  liable.  It  is  thus  clear  that  the  cases  present  such 
differences  that  it  is  doubtful  whether  any  should  be  placed  together 
that  do  not  present  the  common  features  of  the  sudden  sbock-lile 
character  of  the  muscular  contractions,  tbeir  bilateral  symmetry,  and 
the  comparative  freedom  of  the  extremities*  In  most  of  the  cases  the 
symptoms  have  passed  away  in  time,  a  very  marked  contrast  to  the 
course  of  those  of  **  electrical  chorea/'  In  most  instances  no  morbid 
changes  have  been  found  to  explain  the  condition. 

The  affection  has  been  regarded  by  some  as  closely  allied  to  facial 
spasm  ;  by  others  as  related  to  the  form  of  chorea  in  which  the  spasoi 
is  clonic,  and  is  associated  with  hy steroid  symptoms  or  other  mental 
changes  (forms  termed  by  the  French  "Tic  convulsif "  and  *'MaJa» 
dies  des  tics  convulsifs  **),  The  disease  is  perhaps  most  nearly  aUi^ 
to  senile  chorea.  We  have  seen  that  senile  chorea  sometimes  runs  a 
favorable  course,  and  that,  even  when  severe^  it  seldom  causes  demtlL 
It  is  doubtful  whether  the  bilateral  symmetry  of  the  affection  affords 
any  real  ground  for  placing  it  far  from  other  diseases  that  it  resembles. 
One  curious  case  has  come  under  m  j  notice  in  which  paroxysms  of  clonic 
spasm,  somewhat  reseniMiug  those  of  myoclonus  multiplex,  had  nn  irre- 
gular distribution.^    The  most  effective  treatment  baa  been  hy  Deirioe 

*  The  patient  wbm  m  bealttij-looltng  mftn,  aged  thirty-nine,  who  pnrsmttd 
the  follow iug  caiiditioQ*  Hii  head  was  in  coniitiint  movement,  jerked  to  tht 
right,  and  Donstantly  rotated,  aa  in  tortlcoUiA,  while  cobcideut  spaim  involTed  the 
right  shoulder  muscIeB.  Slight  tonic  contraction  of  the  musclet  of  the  f%ce  cmoaed 
the  eyes  to  be  partially  closed,  Ihe  ejebrowB  raiiieii,  and  the  angle*  of  the  mouth  to 
be  drawn  down,  and  guve  to  the  face  an  exprisBioii  of  Buffering.  The  lea»t  excite- 
ment increased  the  apasm.  If  he  wa«  spoken  to,  for  instance,  the  clonic  ftpaam 
extended  to  the  muscka  of  tite  forearm  and  to  those  of  mastication  and  of  the  faoc, 
cbanging  the  expression  of  pain  to  one  of'  anguish.  When  he  bimself  att<^inpted  to 
apeak,  the  re«Qlting  diatorbance  almoet  buffles  deacrtpiioiu  The  jerkiiigs  of  the  i 
bet^auie  moat  violenti  and  the  head  waa    rotated   from  side  to  tide  witb 
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,  with  bromide  as  a  sedative,  and  the  use  of  Toltaic  electricity, 
trUdi  ha«  in  some  waj  produced  a  striking  result  in  mauj  cases.  A 
oair^nt  aa  sti-oug  as  tbe  patient  can  conveniently  bear  sbiiuld  be 
fianed  from  tbe  spine  to  the  affected  muscles  daily  for  a  quarter  of  an 
hofQT,  If  this  fails  and  tbe  spasm  is  severe,  the  bypodermio  injection 
of  morphia  maj  be  tried,  or  eobinin  givea  by  the  moutli* 
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The  term  "saltatoric  spasm*'  is  applied  to  a  rare  form  of  clonic 
•paam  in  the  legs,  which  comes  an  when  tbe  patient  attempts  to  stand, 
a&d  causes  springing  or  jumping  movements,  whence  tbe  name.^ 
It  was  first  described  by  Bamberger  in  1B59,  and  only  a  few  cases 
liave  been  reoorded.f  Tbe  afEection  occurs  in  both  sexes,  and  seema 
to  be  rather  more  frequent  in  males  than  in  females.  The  ages  of 
the  sufferers  have  varied  between  ten  and  seventy  years.  In  some 
there  has  been  a  history  of  previous  functional  nerve-disturbance, 
epilepsy,  hysteria,  &c.,  and  inmost  the  onset  has  been  preced^  by 
ioflueuces,  physical  or  other,  depressing  the  nervous  system.  Imme- 
diate exciting  causes  have  not,  as  a  rule,  been  traceable.  In  a  few 
ibers  have  been  premonitory  symptoms,  aligbt  tremor,  stiffness,  or  a 
feeling  of  stiffiness,  in  the  legs.  In  one  id  stance  the  spasm  followed 
a  convulsive  seiinre.  The  actual  onset  has  generally  been  sudden. 
The  symptoms  consist  of  alternating  contractions  in  the  ficxors  and 
extensors  of  tbe  le^'s,  following  each  other  with  great  rapidity,  and 
causing  jumping  movements  of  such  violence  that  the  feet  may  leave 

r&pidity  for  ft  few  iecondi.  A  ilmtliir  parojcysm  occurred  on  rlBnig  fruni  tbe  ibcqu* 
bent  posture  in  tbe  presence  of  &  itmnger  ;  be  would  stoop  for  ft  mnment,  bend  ibe 
ksftd  as  if  in  eipect&ncy,  And  tben  tbe  violent  movement  ocGarr<»d,  Orer  tbe  »)igbter 
Bovsmsnts  be  bad  »onie  control,  lo  Ibjit  by  m.  great  effort  be  could  open  tbe  eyee  t 
tbs  syebftll*  were  nin&Uy  directed  to  tbt*  rigbt«  but  be  could  ilowly  turn  tbeui  in  muj 
direotioii.  So  violent  m^ere  tbe  parotyame  on  en  attempt  to  speiik,  tbat  for  weeki  he 
nover  uttered  a  word.  He  cotiltl^  however,  write  fairly  well,  witb  occuional  inter> 
mptions  from  the  epnim^  '\  be  man'e  biatory  ebowed  no  caaie,  {mmediale  or  r«mot% 
for  tbe  ftifectlon,  wblch  bad  commenrcd  gmdnally  §\x  monthf  before.  Under  treat- 
ment, rest  and  bypodtirmic  injectionft  of  morpbia,  be  gradudly  improved,  and  became 
able  to  ipeak  to  tbe  other  patiente  in  tbe  ward,  although  it  wil§  much  longer  before 
be  bec»iDe  able  to  ipeftk  to  ft  itraiiger.  Ulii mutely  the  Kpaatu  became  triflia^,  but  ii 
kid  not  quite  disappean-d  when  be  passed  from  observation. 
*  It  hae  been  also  called  "Btatic  refiex  apasm"  by  Erlenmeyer« 
f  Bamberger,  *  Wien.  Died.  WocbenBcbr,/  1859 ;  Onttraann,  '  Berlin,  me^. 
Wo<il«itchr./ 1867,  and  'Arch,  fur  Pay  cb,/  Bd.  v.  1876  j  Frey,  ib.,  Bd.  ri,  1875  ; 
,  •  Lancet/  ii,  1877  t  Kallmann.  *  Dent.  ined.  Wocbe««chr„*  1883,  No.  40,  and 
p  No.  4|  £rlenm&-yer,  *  Cent.  f.  Nervenkrauk./  1887. 
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the  floor  at  eacli  spasm,  and  tbe  patient  is  thrown  to  tlie  gitmnd 
unless  supported.  In  some  cases  tbe  spasm  has  been  slighter,  a&d 
only  the  heels  have  beeo  raised  from  tbe  floor.  The  spring  it  tfa« 
result  of  spasm,  not  only  in  the  calf  muscles,  but  also  in  tho60  of  the 
bip-  and  knee-join ts»  while  in  many  instances  tbe  muscles  of  the 
back  have  aUo  contracted  and  have  caused  a  backwaid  inclinatiof)  of 
the  truuk.  This  peculiar  spasm  occurs  only  on  an  attempt  to  stand; 
as  the  patient  sits  or  lies  down  tbe  muscular  contractions  ct^ase,  oft^o 
entirely,  although  sometimes  a  little  clonic  spasm  or  rigidity  hu 
persisted  for  a  short  time.  In  some  ca^es,  pressure  an  the  feet^M 
the  patient  lay,  caused  slight  spasm,  similar  to  that  produced  by  an 
attt^mpt  to  stand.  In  no  case  did  the  spasm,  excited  bjr  stand iog, 
spread  to  the  arms,  but  in  some  instances  other  voluntary  mofemeota, 
even  in  the  recumbent  posture,  caused  a  little  clonic  spasm,  wLich 
inrolyed  also  the  arms>  Motor  power  has  been  normal  in  most 
CJises,  but  in  some  there  was  trifling  weakness  after  the  spasm  had 
existed  for  some  time.  Sensation  was  unaffected  in  all,  but  dull 
pain  in  the  legs,  or  tenderness  of  the  spine,  was  present  in  some  of 
the  patients.  In  one  of  Bamberger's  cases  there  were  other  peculiar 
symptoms, — ^palpitation,  dyspnoea,  inequality  of  pupil,  with  spasm  on 
one  side  of  the  face.  In  Ko11mann*s  patient  other  severe  disturbances 
of  the  nervons  system  led  to  death. 

The  affection  has  generally  continued  for  some  months;  in 
two  cases  was  its  duration  less  than  one  month,  while  in  one 
continued  till  the  death  of  tbe  patient,  six  years  after  the  onset  <A 
the  symptoms.  The  cessation  of  the  spasm  has»  in  most  caaes,  been 
gradual. 

The  spasm  is  evidently  reflex  in  character,  and  baa  been  regarded 
by  most  writers  on  the  subject  as  proceeding  from  the  spinal  oord« 
and  the  result  of  a  peculiar  exalted  irritability  of  the  spinal  reflex 
centres,  especially  of  those  that  subserve  the  co-ordinated  movement 
of  jumping,  «&c.  Freusberg*  has  shown  that  alternating  contr&ctioi 
in  the  flexors  and  extensors  of  the  legs  may  be  co  ordioated  in 
lumbar  enlargement  of  aniinals^  and  I  have  found  evidence  of 
similar  fact  in  man ;  in  a  case  of  paraplegia,  with  absolute  moi 
palsy,  and  evidence  of  a  transverse  lesion  in  the  dorsal  region^ 
pressure  on  tbe  solea  set  up  alternate  flexion  and  extension  of  the 
hip-,  knee-,  and  ankle-joints,  by  which  the  feet  were  successively 
drawn  up  and  pushed  down.f  Appareirtly  the  area  of  increased  irri- 
tiibility  varies  in  different  cases,  since  in  a  few,  apart  from  standi: 
a  peripheral  Impression  has  caused  movem^^nts  that  spread  widelj, 

f  It   IB    to   he   DOted,  however,  that  Woroichiloff  (Ludwig'i  ■  Arbeiten,*  181 
p.  110}  obtaiiit'd  evidence  of  &  centre  in  tlie  upptr  part  of  the  ipiiuil  cord  of 
rabbit,  by  which  spriiigitig  luoveiiMnCi  of  the  legi  were  apparently  oo-ordiimted, 
dUc union  of  tome  other  expcrim entail  f&cti  beariDg  on  th«  labjeci  will  be  fotuid 
in  my  paper  oa  tbe  disease  ('  L^ticet/  1877). 
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The  diaease  io  most  cases  has  not  appeared  to  be  readilj  iDfluenoed 
hj  tnAtmeiit.  The  spasm  baa  continued  in  spite  of  the  administra- 
tkMl  of  eedatiTes  ;  the  most  important  and  e£fectiye  measure  appears 
to  be  the  improTement  of  the  general  health,  and  of  the  strength  of 
the  narvoas  system,  hy  touica.  Tbe  case  of  shortest  duration  is  one 
recorded  bjr  mjself,  in  which  slight  hut  characteristic  symptoms 
(another  case  haTipg  previously  been  under  mj  ob^erFaiioD)  were  at 
onoe  cut  short,  on  the  second  daj  of  their  existence,  bj  a  copious 
diaphoreeis  in  a  hot-air  bath« 
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Children  often,  and  adults  sometimes,  present  spasmodic  Diorements 
ach  aa  winking,  twitching  the  mouth,  jerking  the  head,  moyemeDts 
bat  hare  a  balf-yoluntarj  aspect,  but  which  the  indiTiduals  are  unable 
control.  The  patient  is  said  to  have  *•  got  a  trick  "  of  moving 
be  part.  This  condition  has  been  termed  "  habit- chorea  "  by  Weii 
[itchell,  but  the  term  ''chorea"  is  not  strictly  applicable  to  it,  and 
'babit-spasm"  is,  X  think,  a  better  name. 

The  condition  is  met  with  chiefly  in  childhood,  especially  in  the 

f&nd  half,  but  it  sometimes  commences  in  youth,  and  even  in  adnlt 
e.   In  young  women  it  is  often  associated  with  symptoms  of  hysteria, 
and  there  may  be  a  difficulty  in  deciding  whether  certain  spasmodic 
^^AiOTements  are  to  be  regarded  as  examples  of  this  affection  or  of  hyste- 
^Hlcal  spasm.    When  it  commences  in  childhood  the  aftection  commonly 
^Beases  after  a  few  menths  or  years,  but  it  occasionally  goes  on  to  middle 
^Rife  or  even  longer*     Barely  it  begins  late  in  life,  and  is  then  generally 
permanent.     In  early  life  it  occurs  especially  in  iiervons  and  excitable 
^^^ildren.     The  affection  is  said  to  be  more  common  in  females  than 
^||i  males,  but  it  is  very  often  seen  in  boys.     It  usually  begins  between 
the  ages  of  six  and  fourteen  ;  I  have,  howe?er,  known  it  to  commence 
^^MB  early  as  four.     Some  impairment  of  general  health  often  precedes 
^■pihe  development  of  the  movements ;  occasionally  they  appear  to  be  due 
^■lo  some  special  inOuence  depressing  the  nervous  system,  over- work  at 
^■ichoo],  a  f rights  or  some  injury.     In  one  case,  for  instance,  the  onset 
^Bellowed  a  fall  into  the  water.    They  may  succeed  true  chorea,  or  some 
^tocal  irritatiun  in  the  piart  that  is  the  seat  of  the  movements  ;  conjunc- 
tivitis, causing  blepharospasm,  may  set  up  winking  movements.     lo 
boys  the  affection  is  often  due  to  masturbation,  and  from  this  cause 
▼ery  severe  cases  are  sometimes  met  with. 

Frequently  there  is  a  history  of  other  neuroses  in  jjarents  or  other 
^lelatiTes.     More  than  one  child  in  the  same  family  may  suffer,  but 
ey  seldom  present  quite  the  same  movements,     I  have  seen,  for 
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instance,  m  di£fereBt  habit-spagm  ia  twin  aistert.  It  is  prob&bl*' 
that  the  affeef  iou  often  arises  by  imitation.  There  is  not  often  perhipe 
direct  imitatioti,  but  tbe  wituessin^  such  movemeuts  it  apt  to  produce 
a  pecnliar  eicitabilitj,  which  finds  expression  and  relief  in  moremenU 
of  a  similar  oature.  In  cases  in  which  something  like  direct  inhentaQoe 
can  be  traced,  it  ia  probable  that  this  inBiience  has  been  at  work,  A 
father,  for  instance,  had  Buch  moTements  la  tbe  face  all  tlirongh  hij 
life,  and  two  of  his  children  likewise  presented  them.  In  cmnjr  casti^ 
however,  no  causes  cau  be  trkiced,  and  tbe  alEection  seems  to  bt  Ike 
result  of  the  restlessness  of  childhood,  specialised,  as  it  were,  b  a 
particular  direction. 

The  movements  usually  occur  at  intervals  of  a  few  minntes,  but 
sometimes  thej  are  almost  coutinuous.  Tbeir  character  varies  mndi 
in  different  cases,  and  even  in  the  same  individual.  One  kind  of 
action,  after  lasting  for  a  time,  may  give  place  to  another,  or  two  or 
three  kinds  may  alternate  at  the  same  period*  The  most  common  ii 
blinking  of  the  eyelids^  by  a  sudden  contraction  of  the  orbicolarii 
palpebrarum,  sometimes  accompanied  with  depressiou  of  the  eyebrowi. 
Another  that  ia  very  common  is  a  contraction  of  tbe  zygomatic  mnteled, 
moving  tbe  angles  of  the  mouth  first  to  one  side  and  then  to  the  other, 
A  movement  of  the  head  is  also  common,  a  lateral  deviatiou,  a  rotatioa, , 
or  a  nod.  In  one  case  there  was  a  backward  movement  of  the  hea4i 
with  simultaneoua  elevation  of  tbe  eyebrows,  as  in  looking  up.  Ill 
another  case  apaam  at  the  back  of  the  neck  was  hucceeded  by  a  con* 
traction  in  tbe  stern o- mastoid.  Movement  of  the  arms  is  also  common, 
sh nigging  tbe  shoulders,  or  a  peculiar  fidgety  action  of  tbe  hand, 
some  other  movement  of  the  arm.  One  boy  would  put  both  bis  anni 
forward  and  theti  stoop,  and  be  did  this  under  all  circumstances,  ev< 
in  cburch.  A  movement  of  tbe  leg  is  less  common ;  the  patient 
mentioned  afterwards  got  into  the  way  of  kicking  his  leg  forwards 
walking,  doing  so  about  every  dozen  steps.  Of  tbe  twins  mentioni 
above,  in  one,  in  whom  tbe  spasms  began  after  a  fall  at  three,  th< 
was  a  slight  movement  of  tbe  leg  and  a  twist  of  the  arm,  while  in  i 
other  a  slight  movement  of  the  head  was  accompanied  by  a  pecnliJ 
action  in  walking,  a  half4um,  as  if  she  were  looking  for  aomethi 
that  she  had  dropped. 

Eespiratory  spasm  is  also  very  common;  there  maybe  m  sfudden 
inspiration,  sometimes  accompanied  by  a  laryngeal  sound,  or  there  may 
be  a  sudden  audible  snifF,  or  a  kind  of  sob.     These  may  be  combru 
with  some  other  action.     Thus,  in  a  boy  of  eleven,  a  quick  movemenl 
of  the  mouth  alternated  with  closure  of  the  eyes,  or  with  a  snddei 
inspiration  that  was  atten ded  by  a  slight  nasal  snore.    A  peculiar  oou 
is  also  common  in  these  cases  ;  often  it  has  a  laryngeal  character,  ani 
it  may  be  extremely  troublesome.     It  is  occasionally  first  excited  by 
iome  laryngeal  catarrh  and  actual  cough.     One  boy  began  by  making 
a  noise  in  his  throat  e^ery  few  minutes,  half  cry,  half  cough,  so  lon(^ 
that  it  dould  be  heard  outside  tbe  bouse  ;  he  said  that  it  was  occaAtoni 


lay 

-n^l 


HABil-SPASM. 


635 


hj  m  tense  of  difficulty  in  breathing.  It  contiimed  for  two  years,  and 
lien  ceased,  but  aoon  afterwartls  twifccliio^  commenced  in  the  left  8i<le 
the  mouth,  and  gradually  eiteuded  to  the  whole  of  the  left  half 
of  the  body  ;  and  this  continued,  varying  in  degree,  for  a  year. 
Occ&sioDally  the^e  laxyiigeal  aounde  are  repeated  several  times  in 
succession.  In  a  case  recorded  by  Blachez  the  noise  made  was 
f  piercing  cry,  compared  to  the  squeak  of  the  child's  toy,  but  much 
luder. 

These  habit-moyements,  as  we  have  already  seen,  usually  cease  after 
ft  time»  but  tbey  sometimes  persist,  and  become  a  source  of  great  annoy- 
ance to  a  patient  who  has  reached  adult  life*  The  inability  to  control 
them  by  an  effort  of  the  will  becomes  Tcry  marked  in  such  cases.  In  one 
instanoe  a  girl,  who  began  to  blink  the  eyes  in  early  childhood,  still 
did  so  at  nineteen.  lu  another  case,  a  clergvraan  of  thirty-seven  was 
eatly  annoyed  by  an  involuntary  emile,  of  somewhat  meaningless 
rhich  would  cross  bis  face  from  time  to  time,  without  the 
^htdst  corresponding  emotion,  and  even  when  he  was  engaged  in 
%dmg  in  pubHc  the  most  solemn  parts  of  the  Church  service.  It 
ever  troubled  htm  when  he  was  preaching  or  in  conversation,  but  it 
Bn  occurred  when  he  was  looking  at  another  person,  and  sometimes 
fcve  rise  to  misconception.  It  commenced  at  the  age  of  sixteen,  and 
i  at  firat  more  than  a  smile,  being  actual  laughter,  bnt  it  gradually 
ibsided  into  its  permanent  form.  In  another  case  a  lad  of  eight 
ID  to  suffer  from  twitchings^  now  in  one  arm,  now  in  the  other,  two 
three  quick  movements  at  a  time.  Such  uiovementa  persisted, 
aging  their  form,  until  he  came  under  observation  at  twenty- 
oar,  when  he  presented  frequent  movements  of  the  face,  elevation 
the  eyebrowii,  twitching  of  eyes,  &c.,  and  occasionally  a  sudden 
and  down  movement  of  the  jaw*  He  could  prevent  them 
•■  when  he  thought  of  it/'  but  when  his  mind  was  otherwise 
occupied  the  spasm  increused.  Again,  a  young  man,  aged  twenty- 
two,  presented  frequent  winking  of  the  eyes  and  movement  of  the 
mouth  which  had  existed  for  ten  ye^irs,  and  had  sueceeded  a  peculiar 
condition  that  began  at  ten  years  old,  in  which,  besides  twitching 
movements  of  the  hands,  he  had  an  irresistible  impulse  to  re[>eat 
actions  I  if  he  had  touched  an  object  he  felt  obliged  to  touch  it 
again.. 

These  habit-spiisms  are  generally  increased  by  observation,  and  it  is 
werj  important  that  little  notice  should  be  taken  of  them  by  the 
friends  of  the  patient.  Sometimes  the  movements  will  then  eeaae 
without  further  treatment.  They  are  seldom  under  direct  voluutarj 
control,  and  the  endeavour  to  prevent  their  oecurrence  may  be  futile, 
especially  if  the  attempt  is  made  under  the  influence  of  fear  of 
threateued  punishment.  But  the  promise  of  a  reward  at  the  close  of 
each  day  on  which  the  spasm  has  not  occurred  will  sometimes  gradu- 
ally cause  their  disappearance  ;  a  strong  desire,  free  from  &ny  depress- 
emotion*    effects    that  which  the  will  cannot  directly  achieve. 
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Any  obTiouB  defect  in  the  general  healtli  must  be  made  good,  and 
chaage  of  air  is  often  very  beueficial,  especiallj  when  a  change  in 
compaBion&bip  can  be  secured  at  the  same  time.  The  detening 
inBueuce  of  strangers  is  often  Tery  marked*  Of  druggy  arsenic  hai 
certainly  moat  influence.  Weir  Mitchell  has  known  the  hypodennic 
injection  of  arsenic  to  succeed  when  other  things  failed-  Kerve-tomci^ 
eBpecIally  strychnia,  may  with  adrantage  be  alternated  with  arsecic. 
If  there  is  much  excitability  of  brain,  or  if  the  spasmodic  moremeQt* 
are  severe,  bromide  of  potassium  may  be  needed«  and  it  ia  eapectally 
useful  for  the  spasmodic  congh.  Occasionally  a  local  blister  14  of 
serriee,  and  gymnastics  may  be  employed  wben  the  spasm  is  la 
the  limbs.  The  smiliiig  clergyman  meBtioned  above  ceased  to  be 
troubled  after  he  had^  for  a  few  weeks,  taken  some  arsenic  and  iodide 
of  iron,  and  a  dose  of  bromide  each  time  he  bad  to  conduct  the  senrice 
in  church. 
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Paralysis  Agitana,  or  Shaking  Palsy,  is  a  disease  of  the  second  ha!f 
of  life,  characterised  by  the  ejmptoms  indicated  by  its  name,  mnscukr 
weakness  and  tremor,  and  also  by  muscular  rigidity.  The  symptomi 
usually  commence  locally  and  gradually,  but  tend  to  spread  and  to 
become  general.  Prom  the  fact  that  it  was  first  fully  described  1^ 
Parkinson  in  1817,  it  has  been  called  '*  Parkinson's  disease,"  bnt  thi 
name  which  he  gave  to  it  of  "  shaking  palsy"  is  as  apt  and  adequat^i 
as  the  designations  of  most  diseases,  and  both  it  and  its  Latin  form 
are  £rmly  established. 

CAtJSKs. — The  disease  is  about  twice  aa  frequent  in  men  as 
women  (78  males  to  42  femtiles  in  an  unselected  series  of  ca^es  that  bar 
come  under  my  notice).  It  usually  commences  alter  40  years  of 
Two  fifths  be^in  between  50  and  60,  and  about  one  fifth  in  \ 
the  two  decades,  40—50  and  60—70 ;  but,  on  account  of  the  lessened 
number  of  persons  livings  it  is  probably  twice  as  frequent  in  the 
hitter  as  in  the  former  decade.  It  occasionally  begins  between  30 
and  40,  very  rarely  under  SO.f  Over  65  it  is  lare;  my  series 
includes  two  cases  (males)  beginning  at  73,  and  one  (female)  at  74. 

*  To  the  name  *'  ptiralytia  agitani "  it  has  been  objected  by  Chnreot  that  etth«r 
Ibe  weakness  or  trenaor  U  »ometitiie9  clight  mnd  occurs  l&te,  but  this  fact  doe*  uQit 
loMva  the  genenii  appHcnbiUtj  of  tbe  tiftine,  sioco  in  the  majority  of  tbe  csacs  both 
t^  mptoiui  nTV  cuoapicuouA, 

t  Of  my  caset,  the  earUest  began  at  twcnty-nine,  but  commencotueiit  baa  bceo 
lecorded  at  twenty- five  (Hiiddeii)*  tweiity-oD«  (Uazzaid),  nineteen  (Ducbexme),  and 
■eTenlMn  (Berger). 
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It  is  thai  essentiallj  a  disease  of  the  earlier  degeneratire  period  oi 
Kfe,  Little  Tariation  exists  between  the  sexes  in  their  relative 
Liability  at  different  ag^8 ;  I  bare  fDund  tlie  average  age  at  com- 
natseement  to  be,  in  males,  5S  vearsi  in  females,  51. 

Hef^itj  can  seldom  be  traced,  perhaps  in  not  more  than  15  per 
cent.  In  one  case  the  affection  cummenced,  after  anxietj,  at  33, 
mud  was  extreme  at  39;  the  patient's  father  and  uncle  had  suffered 
from  it  in  late  life.  Tbis  is  the  proportion  in  mj  cases,  and  also  in  a 
•eri/M  of  cases  observed  b?  Bergen^  The  sister  of  one  patient,  and  the 
mother  of  another,  and  in  two  other  cases  the  father,  suffered  also 
from  7>aralj8iB  agitans,  Non- progressive  tremor  occasionally  exists 
throughout  life  in  some  near  relation.  In  otber  cases  there  has  been 
m  history  of  insamty  or  epilepsv  in  near  relatives.  The  disease  has  been 
thought  to  be  more  freqnent  in  the  **  labouring"  classeSi  but  the 
inffuence  of  station  in  life,  and  also  of  occupation,  is  certainly  small. 

Exciting  causes  cannot  be  traced  in  more  than  one  third  of  the 
eases,  and  vary  much  in  character.  The  most  frequent  are  emotion, 
physical  injury,  and  acute  disease.  Prolonged  anxiety  and  severo 
emotional  shock  are  the  most  common  antecedents.  Sudden  alarm 
maj  cause  general  tremor,  so  that  the  verb**  to  tremble  "  is  in  process 
of  oonTersion  into  a  synonym  with  "to  fear/*  Usually  the  tremor 
subsides  when  the  alarm  is  over,  but  it  has  been  known  to  persist  and 
develop  into  this  disease,  or  the  tremor  may  commence  a  day  or  two 
after  the  shock.  A  man  was  waked  by  a  bell  on  account  of  a  fire ; 
for  a  year  and  a  half  tJie  same  bell  always  caused  transient  tremor, 
which  then  became  permanent,  and  passed  into  the  typical  form  of 
paralysis  agitans.  It  is  noteworthy,  moreover,  that  the  direction  of 
may  localiso  the  commencement  of  the  affectiou.  A  remark - 
ble  example  of  this  was  presented  by  a  woman  who,  at  thirty-seven 
years  of  age,  was  sitting  quietly  at  work,  when  a  stream  of  water 
suddenly  flowed  from  a  tap  on  to  her  left  wrist.  She  was  much 
startled;  the  left  arm  immediately  be^an  to  shake,  and  the  tremor 
persisted,  passing  to  tbe  leg  and  afterwards  to  the  limbs  on  theoppo* 
lite  side.  When  I  saw  her,  a  year  later,  she  prrsented  all  tbe  cba^ 
racters  of  the  disease  In  its  typical  form.  Physical  injury  is  occa- 
sionally a  distinct  excitant,  but  it  must  be  remembered  that  this 
usually  involves  also  emotional  shoek,  Tbat  the  physical  injury  is 
not  merely  coincident  is  shown  by  the  fact  that  the  tremor  nsually 
commences  in  the  pari  injured.  Thus  in  two  of  my  cases  tbe  exciting 
cause  was  a  fall  on  the  shoulder,  and  in  each  the  tremor  commenced 

*  la  teaile  mftlodlei  the  facta  that  can  be  ucertalndd  regarding  heredity  pro* 
bably  fall  ehori  of  tbe  troth  to  tk  greater  eitent  tbatt  in  the  maladiei  of  earlier  life^ 
b#eaiise*  ti  life  goes  on.  the  de&th  of  ohhr  relations  Icisviu  the  opportmtilUeft  of 
MWrteinmir  the  tacts.  It  is  ofltea  aitonislung^  how  much  dis«ft»e  inquiry  iometiinee 
fffVaile  m  the  families  of  those  who  Imagine,  before  tbe  inqulrj  is  made,  that  they 
SM  sbsolutely  free  from  ftU  morbid  beredity.  so  csrefiiUy  have  onpleassot  facts  bees 
SOBMsled  hf  tboss  to  whom  they  are  kiiowti. 
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in  tlie  arm  injured.^  A  oontusiou  of  tbe  tbigh  haa  been  followed  bj 
tremor  in  the  limb,  ultimatelj  becoming  general  (Charcot).  Tbt 
digease  has  also  followed  an  iojurj  to  the  radial  nerve  (San  Martin), 
Local  diseases)  caUBing  pain  sometimea  excite  it ;  it  began  in  tb6  leg. 
in  one  patient,  immediately  after  aciatica.  In  a  woman  of  fottj'WweQ 
it  began  in  the  left  hand  after  left-sided  pleunaj  which  needed  tapptog. 
Injurj  may  determine  tbe  spread  of  tremor  which  has  ali^eadj  com* 
menced*  Thus  in  one  case,  recorded  by  Charcot,  dialocation  of  the 
jaw,  immediately  reduced,  was  followed  by  tremor  in  it,  which  per* 
siated.  Traumatic  influences  aometimes  seem  to  be  effective  by  th« 
concussion  of  the  nerve-centres.  In  one  of  the  most  severe  cases  I 
have  seeo,  which  commenced  at  forty,  the  only  traceable  cause  wast 
fall  from  a  horse  four  months  before  the  onset ;  there  was  no  iojury 
to  Limb.  I  have  seen  one  other  similar  case.  Muscular  exertion 
seems  to  have  far  less  influence  than  might  be  anticipated  from  tbs 
effect  of  prolonged  and  unaccustomed  effort  in  causing  tremor.  It 
seemed  to  determine  the  onset  in  one  case  in  whicb  emotion  probably 
co*operated  ;  a  woman  was  much  shocked  at  a  neighbour  being  killed  b 
a  railway  accident ;  she  went  to  the  fuueml,  carrying  a  heavy  child  on 
the  left  arm ;  the  arm  felt  very  tired  af terwttrda,  and  tbe  feeling  of 
fatigue  persisted  and  gradually  changed  to  one  of  stiffness,  which 
proved  to  be  tbe  local  commencement  of  paralysis  agitans.  Exposure 
to  cold  was  the  apparent  cause  in  one  or  two  recorded  instances^  Of 
acute  diseases,  1  bave  known  dysentery  and  typhoid  fuver  to  preoediS 
the  onset.  Malaria  is  commonly  regarded  as  one  of  the  caus^  of 
the  affection,  but  on  evidence  which  is  not  conclusive*  Pamlysis  agiULns 
is  more  frequent  in  Enghind,  wbere  ague  is  almost  unknown,  than  ia 
most  malarious  countries,  I  bave  seen  one  case  in  wbieh  the  diaeuf 
followed  repeated  attacks  of  remittent  fever,  but  the  patient  was  at 
the  same  time  (during  the  American  war)  exposed  to  great  privation 
and  fatigue.  Sexual  excess  ia  a  doubtful  cause.  Toxic  inQuanoes 
which  cause  general  tremor  (alcohol,  lead,  brass-working,  ^c)  seem  to 
have  little,  if  any,  influence  in  producing  true  paralysis  agitans.  j 
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Sticptoms. — In  a  well-marked  case  of  this  disease,  such  as  is 
shown  in  Fig.  148,  tbe  aspect  of  the  patient  is  very  charftcteristie. 
The  head  is  bent  forward,  and  the  expression  of  the  face  is  anxious  and 
fixedj  unchanged  by  any  pky  of  emotion.  The  arms  are  slightly  ffexed 
at  all  joints  from  muscular  rigidity,  and  (the  bands  especially)  are  in 
constant  rhythmical  movement,  which  continues  when  the  limbs  are  at 
rest  so  far  as  the  will  is  concerned.  The  tremor  is  usually  more  marked 
on  one  side  than  on  the  other.  Voluntary  movements  are  performed 
slowly  and  with  little  power.  The  patient  often  walks  with  sliort 
quick  stepSj  leaning  forward  as  if  about  to  run. 

^  In  one  curicrua  CMe  the  ikirm  in  which  tiao  symptoms  commeaced  h»d  h^eu  th« 
■eat  of  tUght  tremor  iinc«  m  hum  of  the  pstm  in  youth. 
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A  prodroiDAl  stage  chamcterised  bj  rbeumatoid  and  neuralgic  paini 
Baa  preceded  the  onset  in  rare  cases.  Usually  the  initial  8vmpLom« 
oome  on  Tery  graduallj*  as  tremor,  stiffness,  or  weakness  in  oDe  band. 
The  tremor  may  at  first  occur  only  on  emotion  or  fatigue,  sometimes 
oalj  on  moToment ;  but  it  is  afterwards  constant,  and  slowly  spreads 
bom  ihe  part  in  which  it  was  first  noticed 
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Fr».  148.— Pumlytli  Bglt^is.     (After  St.  Lcg«r.) 

Ta  the  majority  of  cases  (two  thirds)  the  tremor  is  the  earliest 
symptom.  Of  ninety-two  cases  in  which  tbe  mode  of  onset  was  noted^ 
it  waa  bj  tremor  alone  in  sixty-six.  Weakness,  with  or  without  a 
tenee  of  '^stifuess/'  precedes  tremor  in  about  a  fifth  of  the  cases 
(sixteen  cases),  and  occasionally  is  conspicuous  with  tremor  from  the 
first  (six  cases).  The  commencement  ia  six  times  as  frequently  in  the 
arm  as  in  the  leg,  very  seldom  in  both  (arm  eighty* six,  leg  fourteen, 
both  five  cases),  and  more  frequently  in  the  left  arm  tban  in  tbe 
right  (\^ii  fifty^  right  thirty-six  cases).* 

In  the  arm  the  tremor  usually  commences  in  the  hand,  sometimes 
in  the  forefinger  and  thumb,  but  I  have  met  with  five  otherwise 
typical  cases  in  which  it  began  in  the  shoulder.  In  two  of  these  the 
cause  was  a  fall  on  the  shoulder.  From  the  part  first  affected  the 
tremor  slowly  spreads,  and  tbe  usual  mode  of  eiteosion  is  from  the 
ann  to  the  leg  on  the  same  side,  next  to  the  opposite  arm,  and  lastly 
to  the  opposite  leg.  The  disease  is  thus  hemiplegic  in  its  progress. 
Much  less  commonly  tbe  opposite  arm  is  affected  before  the  leg  on  the 

*  In  my  caiei  the  affectiau  began  in  the  two  tegt  with  nearly  equal  frec|ueiicj» 
Vat  the  namhert  are  tCK)  imsU  to  jaitlly  the  iaference  that  this  ii  the  rale* 
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Mime  side .♦  I  bave  known  the  ejrmptoms  to  extend  to  the  leg  on  tLt 
same  side  and  thence  to  the  opposite  leg,  and  it  hoi  been  known  to 
pasB  from  the  arm  on  one  side  to  the  leg  on  the  other.  The  extensiaD 
from  arm  to  leg  on  each  aide  is  bj  far  the  most  commoa  oouTie;. 

Wben  the  disease  begina  in  the  leg,  the  march  of  the  tremor  is  Im 
nniforiii.  Usually  (as  in  seven  eases)  tbe  extension  Ib  from  the  l<g 
to  the  arm  on  the  same  side  and  then  to  the  opposite  arm.  In  lirv 
cases  it  was  to  tbe  other  leg,  then  to  the  arm  on  the  side  first  affected, 
and  lastly  to  tbe  otber  arm.  In  several  instances,  in  whieh  th« 
tremor  passed  from  the  leg  to  the  arm  on  the  same  side,  it  commeooed 
at  the  shoulder  and  continued  greatest  in  the  upper  part  of  the  arm-- 
a  point  of  interest  in  connection  with  tbe  fuct  that  not  uncomtnoolj 
in  hemiplegia,  wben  the  leg  suCFers  moretbau  the  arm,  the  npperptit 
of  tbe  arm  is  paralysed  in  greater  degree  tiian  tbe  hand.  In  OM 
snch  case  the  second  arm  was  also  invaded  at  the  shoulder.  Often, 
wheu  the  affeetioo  begins  in  the  leg  and  passes  to  tbe  arm.  it  tpeedilj 
attains  a  much  greater  degree  in  tbe  latter  than  in  the  former* 

The  weakness  and  fixation  of  limb  usually  succeeds  the  tremor, and 
is  greatest  where  the  tremor  has  existed  longest  and  is  most  marked. 
In  exceptional  cases,  however,  tbe  loss  of  power  and  rigidity  precede 
tbe  tremor  at  the  onset,  and  still  more  frequently  are  marked  in  paiti 
to   wbieh  the   tremor  has  not  yet  extended.     Thus   in   one 


the  tremoTf  beginning  '\n  tbe  left  arm,  passed  to  the  left  leg  and  thea^ 
to  tbe  rigbt  leg,  and  was  absent  in  the  light  arm,  although  the  latter ^ 
was  much  weaker  tban  tbe  leg.     On  tbe  other  hand»  there  is  some- 
times little  weakness  although  there  is  much  tremor.     The  seTeral 
symptoms  may  now  be  considered  in  greater  detail, 

Tbe  it&moT  is  an  alternating  contraction  in  opposing  muscles, 
causing  a  rhythmical  movement  of  tbe  parts  to  which  tber  are 
attached.  It  is  xisually  greatest  in  the  hands  and  fingers,  partly  from 
the  contraction  of  the  forearm  museleSp  partly  from  tbat  in  thl^ 
thenar  muscles  and  interossei ;  the  latter  cause  a  movement  of  th^l 
fingers  at  the  metaoarpo -phalangeal  joints  similar  to  tbat  by  which 
Orientals  beat  their  small  drums.  This  movement  may  be  chiefly 
in  the  thumb  and  forefinger,  as  in  tbe  act  of  rolling  a  small  object 
between  their  tips.  Kot  rarely  the  movement  is  chiefly  at  the  wrisi 
lateral  or  an tero- posterior,  or  there  is  distinct  pronation  and  su; 
nation;  sometiraes  the  two  alternate,  or  flexor-extensor  movemoni 
may  have  a  slight  lateral  direction,  Tbe  muscles  of  the  u|»per 
are  usually  less  affected,  and  those  of  the  shoulder  still  less. 
exceptional  cases,  as  already  mentioned,  the  upper  part  of  the  arm 
most  alEected,  and  the  tremor  is  less  in  tbe  forearm  and  stiU  less 
the  band.  In  one  eoch  case  the  chief  contractions  were  in  ti 
pectoralis,  deltoid,  and  teres  major,  slighter  in  the  triceps  and  bioej 

^  One  lucli  case  deriated  from  tlie  ordlniiry  type  in  tlmt  the  upper  arm  mi 
weffi  more  a£Eected  than  tboae  of  tlie  forearm,  and  the  lukriiuio  miisolsa  of  tli« 
bandi  were  fr»e  ttom  mp^em. 
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ftod  ▼eiy  slight  in  tbe  forearm  muscles.*  In  the  legs  tbe  tre?nor  if 
J  greatest  Id  the  muscles  moTiDg  the  ankle-joint,  especially  in 
eslf  mu9cleR»  and  the  heel  may  beat  the  iloor  as  the  patient  ia 
liititig;  it  may  cloeelj  resemble  the  coutractioiis  of  the  foot-clanus, 
thongb  no  clonus  is  obtainable.  It  is  slight  in  the  toes,  but  niaj  be 
distinct  in  the  thigh;  aometimes  in  the  addoctors  it  is  very  con- 
I  aiderablep  rarely  in  the  flexors  of  the  knee.  Tho  trunk  muacles, 
^^Spedjilly  those  of  tbe  back,  are  occasionally  invoLyed.  I  bare  ni^ver 
^^pet  with  tremor  in  the  muscles  of  the  abdomeo*  even  wben  the 
^^umbar  uiuscles  were  distinctly  affected-  Usually  tbe  head  ia  free 
from  tremor  except  such  as  may  be  communica^ted  to  it  from  the 
I  dislMit  oscillation.  It  does  not,  however,  always  escape^  as  some 
bUTe  asserted.  Id  perfectly  charaeteristic  cases  of  paralysis  agitans  the 
head  may  present  conspicuous  tremor  in  consequence  of  contractions 
in  the  trapezius*  splenius,  and  even  in  the  sterno-mastoids,— con* 
IractionB  which  may  be  distinctly  felti  and  are  sometimes  considerable, 
as  in  a  patient  with  shaking  of  the  arms,  stiff tiess  of  the  le^,  and 
typical  aspect;  all  the  neck  muscles  were  involved,  but  those  at  the 
back  of  the  neck  in  greater  degree-  I  have  once  met  with  a  slight 
rotatory  tremor  of  the  head  due  to  the  deeper  muscles^f  The 
masseters  are  oecasionally  affected,  causing  a  movement  of  the  jaw, 
which  may  amount  to  one  siith  of  an  inch ;  the  contractions  may  be 
greater  on  the  side  on  which  the  limbs  are  most  involved*  Tbe  jaw 
is  usually  affected  late — after  the  Mmbs,  but  in  one  case  the  affection 
of  the  jaw  came  on  after  the  limbs  on  one  side  were  involved  and 
before  the  affection  spread  to  those  on  the  other  side.  Occasionally 
the  tongue  is  affected ;  very  rarely  the  muscles  of  the  face,  1  have 
once  seen  distinct  persistent  tremor  in  the  orbicularis  pal[>6biarum  ; 
tremor  in  the  lower  facial  muscles  has  been  noted  by  Westpbal,  and 
existed  in  the  lower  lip  and  chin  muscles  (as  well  as  in  those  of  the 
jaw)  in  a  case  iu  which  only  one  arm  was  invoked.  When  there  has 
been  tremor  of  the  tongue,  I  have  utjFcr  detected  any  movement  in  tho 
soft  palate. 

The  movement  varies  much  in  its  rauf^e.  It  may  be  so  slight  as  to 
need  close  observation  to  detect  it,  or  may  amount  to  two  inches  at 
the  extremity  of  the  fingers.  It  is  always  slight  at  the  commencement 
and  increases  with  tbe  progress  of  the  disease. 

The  time  of  the  movement  (according  to  many  tracings  that  I  have 
taken)  varies  from  about  4 '8  to  7  complete  oscillations  per  second  {see 
Fig.  149).  It  lessens  in  frequency  as  it  increases  in  range;  the  fine 
tremor  of  the  early  stage  is  often  distinctly  quicker  than  the  coarser 
tremor  of  the  later  period.     Thus  in  an  early  case,  the  very  fine  tremor 

*  I  mmy  remttrk  that  ia  dl  the  excepiiofial  cues  mentioned  Era  the  text,  the 
diagnotii  of  tbe  dlseufle  was  certfun  ;  «]1  douVitf  ul  caee»  have  be«D  eicluded. 

t  Slight  but  distiiict  tri'innr  ran,  indeed,  he  felt  in  the  neck  muBde«  not  at  %U 
mreljr.  Smee  I  have  carefully  iearched  for  iti  I  have  foiiod  It  ia  no  leva  than  dgbi 
out  of  thirty-ieveu  ctam* 

VOL,  n.  41 


642 


PABALISIS  AGITAN8. 


▼ariad  from  64  to  7  osciHatiniia  per  second ;  vhereas  in  &  Uter  ma% 
with  a  range  of  niovenient  of  the  htind  from  one  to  two  iaebci^  thi 
frequency  was  from  5  to  5  4  per  second.  The  tremor  m  the  leg  hti 
near i J  the  m>me  rate  as  that  in  the  arm  iii  the  same  cadd.  In  ooi 
patient,  the  f requencj  in  the  arm  was  6  per  second,  aad  that  in  tht 
leg  waa  6  8.  The  degree  of  movement  is  sometimes  very  uniform,  in 
others  it  is  somewhat  irregular,  but  it  Derer  approaches  the  irregn* 
laritj  of  some  other  forms  of  tremor,  I  have  only  once  obserred  i 
tendency  to  a  rhjthmifal  variation. 

The  great  chardcteriattc  of  the  tremor  of  paralysis  agitans  is,  u 
Parkin 80U  pointed  out,  that  it  contLones  during  rest.     The  hands  go 
on  moving  when  tht^y  are  resting  on  the  patient's  knee,  and  the  It^ 
when  he  is  sitting.     A  voluntary  moTement  may  stop  the  tremor  for 
a    few  seconds,  some  times  for  many,  but   it   reoommenc^s  and  Ac- 
companies the  movement.     Hence  the  patients  handwriting  reveali 
bis.  disease }    the  letters  may   be   fairly  formed,  but  every  line  ii  & 
sigzag.     Id  slight  cases  the  irregularity  may  be  so  f.ae  as  to  need  s 
magnifying  glass  to  reeogniite  it*     By  an  e£Eort  the  patient  can  oft€B 
stop  the  shaking  for  a  moment,  but  it  then  recurs  with  augmented 
violence.     Althnugh  it  ia  the  rule  for  the  tremor  to  continue  duriitg 
rest,  the  rule  is  not  invariable  :  exceptions  are  occasionally  met  with. 
In  the  early  stage  of  the  disease,  prolonged  rest  frequently  lessens 
tbe  tremor  considerably,  and  this  in  cases  in  which,  at  a  later  itagfl^ 
such    rest  ia  without  influence*     Moreover,  in  a  very  early  stage  of 
the   disease,  the  tremor  may  be  distinct  and  even  considerable  on 
voluutarj  movement,  and  may  almost  or  qui  to  cease  aa  soon  aa  tlia 
limbs  are  at  rest. 

Laiitly,  rare  cases  are  met  with  in  which  the  disease  haa  eiridentlj 
existed  for  some  time,  and  yet  tremor  occurs  on  movement  oi»1t. 
This  is  especially  the  case  when  the  fixation  of  limb  preponderates 
over  the  tremor.  For  instance,  a  woman,  aged  sixty,  bad  gradnaUj, 
during  four  years,  passed  into  a  condition  in  which  the  features  had 
become  expressionless ;  there  were  the  characteristic  posture  and 
slowness  of  movement  to  be  presently  described,  considerable  weakness 
of  limb,  and  great  sense  of  heat.  During  rest  there  waa  no  con- 
spicuous shaking,  and  only  tbe  finest  possible  tremor  conld  be 
discerned  in  the  right,  the  weaker,  band.  But  every  voluntary  move- 
trient  was  attended  by  regular  coarse  typical  tremor,  and  this  not  only 
in  the  limbs,  but  in  the  masseters,  face,  and  tongue*  In  another  ease, 
with  constant  tremor  in  the  fingers,  tremor  at  the  elbow- joint  occurred 
only  ou  movement.  Occasionally  the  tremor  in  one  baud  is  constant, 
and  in  the  other,  laat  affected,  occurs  only  ou  movement.  Fine  tremor 
during  rest  aometimea  becomes  coarser  during  movement-  It  must, 
therefore,  be  remembered  that  the  persistence  of  the  tremor  dnhng 
i^st,  although  usual,  is  not  universal,  and  its  limitation  to,  or  increase 
by,  voluntary  movement,  does  not  disprove  tbe  iodicalion  of  other 
■ymptomB  that  tbe  case  is  one  of  paralysis  agitans. 
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If  the  tremor  ie  unilateral,  and  the  shaking  of  the  hand  ii  preyented 
J  force,  the  other  hand,  previouslj  free,  usuallj  begins  to  shake. 
lie  same  result  may  follow  the  arrest  of  the  moToment  bj  an  effort 
I  the  willy  if  this  can  be  effected.    Sleep  osoallj  brings  stillness  to 


Fl0.  149.^M70grapbio  traelngt  of  ▼arioni  forms  of    tremor  Ukea 

tfreetlj  from  the  moving  parN.    Redaced  to  one  half** 
1.  ^^mor  after  hemiplegia  i  very  fine,  rather  hrregolar, 
2 — a.  ParalyiU  agitanij  2  and  8,  very  fine  tremori  4^  6,  6,  coans 

tremor* 

7.  losnlar  scleroeUi  very  irregular  in  range,  althongb  regular  hi  tims, 

8.  Qeneral  paralysb  of  the  insane. 

9.  Hysterical  tremor* 

*  TheiO  traelnge  are  fairly  ty^doal  of  a  large  nomber  I  have  taken  of  vaHoos 
Mrme  of  tiemflir* 
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tbe  shaking  limbs,  and  tbis  altbougb  tbe  tremor  Ib  coDtidemble ;  it 
re  turn  a  on  waking',  usually  alowly,  but  on  sudden  waking  from  a  dii- 
treflsing  dream  there  may  be  at  once  severe  tremor.  Barelj  mm 
tremor  persists  during  sleep.  I  have  known  the  tremor  to  peniiti 
during  sleep^  in  the  arm,  and  to  ceaee  in  the  leg*  In  rare  caiei 
there  are  also  paroicysmal  exacerbations  of  the  tremor  in  tbe  waking 
state,  excited  espei^iallj  by  emotion*  Tbe  legs  in  one  instant'e, 
always  stiffs  were  only  at  times  the  seat  of  tremor. 

Muscular  we4ihie89  and  rigidity  usually  come  on  together » and  areu 

characteristic  of  the  disease  as  is  the  tremor.     The  loss  of  power  vari« 

much  in  degree.     At  first  slight,  it  gradually  increases,  and  is  ntnallj 

greatest  in  the  part  in  which  the  tremor  developed  first  and  mott 

Tbe  patient  may  ultimately  be  unable  even  to  move  the  index  of  tli« 

dynamometer,  or  to  rise  from  his  seat.     But  the  paralysis  is  nevir 

absolute, — some  power  always  persists.     Voluntary  movement  is  Dot 

oDly  feeble  ;  it  is  also  slow.     It  may  be  slow  in  execution,  or  tbera 

may  be  a  delay  in  tbe  commt^Qcementof  movements  that  are  i:»erforTned 

with  fair  rapiOity.     This  seems  to  be,  in  part  at  least,  the  result  of 

muBCalar  rigidity,  which  causes  a  reaistanee  to  passive  movement 

Another  effect  of  the  rigidity  is   to    impress  certain  characteristic 

postures  on  the  limbs.     These  are  determined  by  the  fact  that  the 

rigidity  preponderates  in  certain  muscles,  chiefly  in  the  flexors.     Ths 

arms  are   flexed  at  the  elbaw^joints,  sometimes  slightly,  Bometimf>« 

almost  at  a  right  angle.    The  wrists  are  ustialJy  slightly  exteoded. 

The  position  of  the  fingers  varies  j  in  many  cases  they  are  slightly 

flexed  at  all  joints,  in  the  position  that  they  naturally  assume  during 

rest;  often  they  are  flexed  at  the  metacarpo- phalangeal  joints  and 

extended  at  the  others,  from  preponderant  contraction  in  the  inter- 

ossei.^    There  may  even  be  over-extension  of  the  last  phalanx,  most 

marked   in   the  thumb,   perhaps  because  the  tip  of   the  thumb  it 

pressed    against   the    first   finger.      The   rest-posture    is    especially 

frequent  when  rigidity  preponderates  over  tremor.    When  the  inter- 

ossei  contract  in  the  tremor,  the  "interosseal  posture"  is  generally  very 

marked.     Usually  the  rigidity  can  be  readily  overcome,  but  in  extreme 

eases  (as  shown  in  Figs.  150   and  151)  tbe  contracture  of  the  inter- 

ossei  may  go  on  to  the  degree  of  peruinnent  shortening,  so  that  the 

metaearpopbalan;jeal  joints  cannot  be  passively  extended  beyond  a 

right  angle,  just  as  in  contraction  of  tbe  palmar  fastda.f    Occasionally 

only  one  finger  (as   the   index)   ie   thus   alEected.     In  the  lega  tbe 

rigidity  involves  chiefly  the  hip-  and  knee-joints,  causing  slight  flexion 

of  each»  and  adduction  of  the  thighs.     It  may  extend  to  the  feet,  and 

even  cause  talipes  equino-varus  and  distortion  of  the  toes — extension 

of  the  first  and  flexion  of  the  other  phalanges,  so  as  to  cause  a  claw-like 

'      ^  In  rare  cnaei  the  digita  deviRto  tow&rda  the  ulnar  tide,  &■  In  chronie  rheons*- 
toid  urtlmtiii* 

f  The  contraction  in  these  caiei  ii  not  of  tbe  palmar  faseia^    Hr.  W.  Adamt  wm 
good  enough  carefully  to  examine  Oia«  eaie  forme,  and  fullj  confirnied  thii  sutemMit. 
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iiefoniiiij.     Permanent  contraction  of  tbese  muBcles  ib  T617  rare,  but 
I  hare  known  each  foot  to  be  fixed  in  inversion. 

The  bead  is  usuallj  carried  forwards,  and  the  up|>er  part  of  the 
Bpine  k  bent  in  the  same  direction  (Fig.  148)*  lo  verj  rare  cases 
there  is  extension  of  the  spine  and  neck,  and  this  has  even  been 
known  to  re|jlace  the  fleiion.  The  facial  muscles  seem  to  be  unable 
to  respond  to  the  varjiug  ch^inges  of  emotioo  ;  the  estpression  of  face 
is  a  fixed  anxious  look,  unvaried  bj  smile  or  frown.     In  very  rare 

l^caieSp  which  must  be  regarded  as  paraljeis  agitans,  the  head  is  bent 
Btronglj  back  wards«  In  one  such  case  the  affection  commenced  in  the 
head,  but  I  have  seen  a  similar  case  in  which  the  arms  first  suffered. 
There  is  sometimes  a  difBcuItj  in  protruding  the  tongue* 

In  consiquence  of  the  muscular  rigidity,  certain  complex  moTe- 

I  menta  are  performed  iu  a  peculiar  and  characteristic  manner.  One  of 
these  is  walking.  The  patient  rises  up  slowlj  from  the  chair  with 
liead  and  shoulders  bent  forwards.  His  steps  are  short,  and  the  first 
tuaj  be  taken  slowlj  and  with  dificulty,  but  thej  become  quicker  and 
quicker,  until  the  patient  seems  to  be  about  to  run  ("  festination  ")# 
and  often»  from  the  inclination  of  the  bodj,  to  be  on  the  point  of 

*  falling  forwards  (**  propulsion*').  It  has  been  thought  that  this 
teudencj  to  run  is  due  simply  to  the  forward  inclination  of  Ihe  body  j 
the  patient,  as  Trousseau  expressed  it,  haa  to  run  after  his  centre  of 


He.  Ida 


Fio,  15L 


e^^ 


Fig.  l&O.— Ptinil^iii  agitam,  Postur*)  of  handi  from  foutractuM  of  th» 
|]it«ro«Hsi ;  a,  left  blind  %  h^  Hjfht  hiind.  1 11  the  lift  hand  the  <»iitnietiLre 
If  gT«ftter  than  Id  tbe  otlier,  and  h&a  led  to  tome  permanent  sbortenmg  of 
the  interoiMi,  to  that  ihe  fingen  cannol  be  eitended  even  pnuivelj.  The 
maximum  paiaive  exteut^ioa  b  ahown  at  e. 

Fia«  151.— Contraction  of  fitigen  In  paralyiii  agitans.  Maiimuia 
Tolontarjr  extenaioo. 
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gravity ;  but  that  tliifl  is  not  tbe  whole  ezpl  anal  ion  is  shown  bj  tbe  fad] 
that  some  patients,  syddenlj  jerked  backwards,  mav  exhibit  a  teDdeocf  I 
to  wiilk  backwards  which  tht-j  are  unable  to  avoid  (**  retropulsion  *'),l 
and  this  although  thej  stoop  forwards.  It  is,  ind^'ed,  not  uncommon  1 
for  patients  to  be  able  to  walk  backwards  better  than  forwards.  Xal 
one  case,  an  irresigtible  tendency  to  nin  backwards  existed  onlj  on  I 
first  rising  in  the  morning.  Usually  the  patient's  equilibrium  is  easilyJ 
disturbed^  and  even  when  they  walk  fairly  well  they  hare  eonsideniblftj 
difficulty  in  turning  Buddenlj.  One  patient,  in  turning,  often  took  i 
few  uointeDded  steps  to  one  side. 

The  slowness  of  muscular  action  is  usually  conspicuous  in  all  move-j 
ments,  but  it  rarely  affects  the  muscles  of  the  eyes.  If  the  patient  it  I 
to  look  in  a  given  direction,  tbe  eyes  are  instantly  turned,  whil#| 
the  head  slowly  follows  tbem.*  Sj^eech  has  usually  well  marked] 
characteristics :  tbe  voice  is  monotonous,  being  no  more  Taried  by  I 
emotional  expression  than  is  the  face.  Tbere  is  a  delay  in  commenciii 
a  sentence,  but,  once  commenced,  the  words  are  uttered  rapidly,  of 
with  some  con flueuce  of  syllables;  there  is  **  feslination"  in 
analogous  to  that  in  walking — a  condition  opposite  to  the  aeparatioD.] 
of  f^yllables  met  with  in  disseminated  sclerosis.  It  is  as  if  the  patienll 
tried  to  speak  with  a  mini  mum  of  exertion,  and  to  get  his  utteranot  j 
over  as  soon  as  possible. 

As  already  stuted,  although  the  weakness  and  rigidity  are  usualli 
secondary  to  tbe  tremor,  they  may  come  first.     We  have  seen  tha 
they  precede  marked  tremor  in  one  sixth  of  the  caries.     It  is  not  at  all] 
rare  for  them  to  precede  the  tremor  in  }>arta  secondarily  affected.' 
Thus  a  patient  may  present  tbe  ordinary  tremor  and  weakness  in  one 
hand,  and  there  may  be  no  tremor  in  the  other,  which  may  yet  be 
weak  and  present  the  characteristic  posture,  position,  and  slowness  < 
movement.     When   the   rigidity  and  weakness  constitute  the  first! 
symptom  of  the  disease,  they  sometimes  become  general  before  the" 
tremor  is  conspicuous.     Often,  however,  in  such  cases,  sb'ght  shaking 
may  be  perceived  if  it  is  carefully  looked  for,  or  maj  occur  on  move* 
ment^  sometimes  for  a  few  moments  only*     On  the  other  hand, 
is  sometimes  very  little  loss  of  power  although  the  tremor  is  lt 
In  one  man,  for  instance,  with  severe  shaking  in  the  left  arm,  $\]^ 
in  the  left  teg,  and  scarcely  any  in  the  right  arm,  the  grasp  of  thengl 
band  was  sixty-two  kilogrammes,  and  that  of  the  left  was  fifty-six. 

The  myotatic  irritability  in  tbe  limbs  is  usually  normal,  the  kii^ 
jerk  ia  not  increased,  and  although  tbe  foot,  when  resting  on  tl 
ground,  may  be  moved  by  clonic  spasm  m  the  gastrocnemius,  just  A 
it  is  in  the  foot*clonu8,  no  clonus  can  be  obtained  by  passive  fli'H' 
of  the  ankle.  In  exceptional  cases,  however,  there  is  dis*" — *"  — ^ 
in  these  contractions,  generally  limited  to  an  increase  o:, 

^  Debovo,  bo^evcr,  Imi  noted  a  retait]ALion  m  the  movement  of 
if  tb«  patient  was  rending,  occmiioned  a  cbarsetetietic  pnoie  ftt  the  > 
hut  this  ia  extrkiijkely  rare* 


^eformitj.    Pernianent  ooBtmctioti  of  tlie^e  muscles  ia  very  rare,  but 
I  have  knowQ  each  foot  to  bo  fiied  m  mversioD. 

The  head  is  usuallj  carried  forwards,  and  the  upper  part  of  tho 

spiDe  is  bent  in  the  same  direction  (Fig.  148),     lo  Torj  rare  cases 

there  ia  exteDsioa  of  the  spine  and  neck,  and  this  has  even  been 

known  to  replace  the  flexion*     The  facial  muscles  seem  to  be  uoable 

^^o  respond  to  t lie  Tarjiug  changes  of  emotioQ  ;  the  expression  of  face 

^Bi  A  fixed  anxious  look,  nnyaried  hj  smile  or  frown.     In  yery  rare 

^bMe*^  which  must  be  regarded  as  paraljsis  ogitans,  the  head  is  bent 

'wojiglj  backwards.    In  one  such  case  the  aSectiou  commenced  in  the 

keftd,  but  I  have  seen  a  similar  ciise  in  which  the  arms  first  suffered. 

There  ia  sometimes  a  difficulty  in  protruding  the  tongue. 

In  const quf nee  of  the  muscular  rigidity,  certain  complex  move* 
meiita  are  performi'd  iu  a  peculiar  and  characteristic  manner.  One  of 
theee  is  walking.  The  patient  rises  up  sloiwly  from  the  chair  with 
head  and  shoulders  bent  forwards.  Hia  steps  are  short,  and  the  first 
aj  be  taken  slowly  aud  with  difBculty,  but  they  become  quicker  and 
|tiicker,  until  the  patient  seems  to  be  about  to  run  ("  f estination  "), 
Qd  often*  from  the  incliiiatioQ  of  the  body,  to  be  on  the  point  of 
ag  forwards  ("propulsion").  It  hug  been  thought  that  this 
to  rnn  ia  due  simply  to  the  forward  inclination  of  the  body  ; 
f  patient*  as  Troui»seau  expressed  it,  has  to  run  after  his  centre  of 


Fia.  laa 


Fio.  161. 


Fie.  160. —  PHmljaU  agitani.  Po»tare  of  lisndt  fram  rontrncttirc  of  tht 
iDtCTOtiiei :  a,  left  hand  i  k,  rigUt  liand.  In  fclie  left  iiand  ttie  contractare 
is  greater  than  in  tbo  other,  and  lia«  led  to  aonie  p«rnianeni  ehorteningof 
the  interotwi,  84>  ibai  the  fingers  rannot  be  extended  even  paiaiTelj,  Tb« 
itiDiiiiiatn  pawive  exteiifi>ion  is  shown  at  o. 

Flo.  151.— Contraction  of  fingen  in  paralysis  agitmia.  Maxlmuia 
Toliuitary  eittensloa. 
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graTitj  [  but  tbat  this  is  not  tbe  whole  explanatioD  is  shown  hy  tb«  hit% 
that  BoiDe  patieDts,  gyddeolj  jerked  backwards,  may  eihibit  ft  tendeoor 
to  walk  backwards  which  tbey  are  utiable  to  avoid  (•*  retropalsion  "). 
and  this  although  tbej  stoop  forwards.  It  is,  ind«^ei  not  uncommon 
for  patients  to  be  able  to  walk  backwards  better  than  forwards*  la 
one  case,  an  irresistible  tendency  to  niii  backwards  existed  only  on 
first  neing  in  the  morning.  Usually  the  patient's  equilibrium  is  eaiilj 
disturbed,  and  eTeti  when  they  walk  fairly  well  they  ha?e  consideimbi* 
difficulty  in  ttj ruing  suddenly.  One  patient,  in  turning,  often  took  i 
few  unintended  steps  to  one  aide. 

The  slowness  of  muscular  action  is  nsnally  conspicuous  In  all  diqt«. 
ments,  but  it  rarely  affects  the  muscles  of  tbe  eyes.  If  tbe  patient  ii 
to  look  iQ  a  giTen  direction,  the  eyes  are  instantly  turned^  while 
the  head  slowly  follows  them.*  Speech  has  usually  well-marked 
characteristics :  the  voice  is  monotonous,  being  no  more  Taned  bj 
emotional  expression  than  is  the  face.  There  is  a  delay  in  commeociag 
a  senteucet  but,  once  commenced,  the  words  are  uttered  rapidly,  oftea 
with  some  confluence  of  Byllables ;  there  is  **  festination  *'  in  speecb 
analogous  to  that  in  walking^ — a  condition  opposite  to  the  separation 
of  syllables  met  with  in  disseminated  sclerosis.  It  is  as  if  the  patient 
tried  to  speak  with  a  minimum  of  eiertion,  and  to  get  his  utteranee 
oyer  as  soon  as  possible* 

As  already  stated,  although  the  weakness  and  rigidity  are  usually 
secondary  to  the  tremor,  they  may  come  first*  We  have  seen  tbat 
they  precede  marked  tremor  in  one  sixth  of  the  cat^es.  It  is  not  at  all 
rare  for  them  to  precede  tbe  tremor  in  parts  secondarilj  affected* 
Thus  a  patient  may  present  the  ordinary  tremor  and  weakness  in  one 
hand,  and  there  may  be  no  tremor  in  the  other,  which  may  yet  be 
weak  and  present  the  characteristic  posture,  position,  and  slowness  of 
movement.  When  tbe  rigidity  and  weakness  constitute  the  first 
symptom  of  the  disease,  they  sometimes  become  general  before  the 
tremor  is  conspicuous*  Often,  however,  in  such  cuses,  slight  shaking 
may  be  perceived  if  it  is  carefully  looked  for,  or  may  occur  on  move- 
ment,  sometimes  for  a  few  moments  only.  On  tbe  other  hand, 
is  sometimes  very  little  loss  of  power  although  the  tremor  is  fi 
In  one  man,  for  instance,  with  severe  shaking  in  the  left  arm,  ||| 
in  the  left  leg,  and  scarcely  any  in  the  right  arm,  the  grasp  of  the 
hand  was  sixty-two  kilogrammes,  and  that  of  the  left  was  filtvH 

The  myot^tic  irritability  in  the  limbs  is  usually  normal,  tbe 
jerk  is  not  increased,  and  although  the  foot,  when  r^^^t"^--   ir 
ground,  may  be  moved  by  clonic  spasm  in  the  gastrotn 
it  is  in  the  foot-clonus,  no  clou  us  can  be  obtained  by  passive  J 
of  the  ankle.     In  exceptional  cases,  however,  there  is  distio< 
in  these  contractions,  generally  limited  to  an  increase  ol  i 

•  Debover  however,  tins  iiot^i  a  rutunliit  (oii  iti  the  movenacnt  of  tte*  i 
if  tbe  pdtient  wab  reading-,  occasiODed  a  rbaractGnstic  fwiaie  ftt  thm  c 
but  this  11  extremely  xmre. 
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j«A;  in  Tery  rare  instances  a  typical  foot-clonus  can  be  obtained 
The  superficial  reflex  action  is  also » as  a  rule,  normaL  The  sphincters 
ar©  rarely  uffected  j  occasionally,  in  the  advanced  stage,  the  power  of 
DstaiiiiDg  the  urine  is  weakened,  but  I  hare  nerer  met  with  actual 
iDOontinence. 

Tbe  nutrition  of  the  muscles  does  not  suffer  until  late  in  the  disease. 
The  continuous  activity  might  be  eipected  to  lead  to  hyy»eitrophy,  and 
it  h&s  been  said  to  occur,  but  it  is  doiibtfnl  whether  there  is  ever  a  real 
increase  in  bulk.  In  most  cases,  as  the  disease  goes  ob^  and  rig^idity 
sets  in,  the  muscles  lessen  in  size,  and  there  may  even  be  conspicaous 
wasting.  The  electric  irritability  of  muscles  and  nerves  may  be  un- 
cbangedf  but  a  slight  increase  may  often  be  detected  when  the  unilateral 
character  of  the  disease  permits  comparison  of  the  two  sides^  and, 
mi  a  late  period,  there  may  be  a  slight  dimiDution  in  irritability.  I 
hafo  seen  instances  of  both  these  uhanges.  The  alteration  is  never 
oonsiderable,  and  is  always  the  ^ame  to  each  form  of  electricity. 

Bmuory  and  VoMo-motor  S^mptomit. — Cutaneous  sensibility  is  never 
affected  in  paralysis  agitans,  but  Bubjective  sensations  are  frequent. 
Aching  pains  in  the  limbs,  more  or  less  **  rheumatic  *'  in  character,  are 
dcca^ionally  complained  of  in  the  early  stage,  and  they  may  corre- 
^xmd  in  seat  with  the  commencing  tremor.  When  the  movement  is 
considerable,  it  occasions  a  great  sense  of  fatigue,  which  is  accom- 
p.inied,  after  a  time,  by  extreme  restlessness,  and  every  few  minutes 
some  slight  change  of  posture  is  desired.  Frequently  also  (in  three 
qaarters  of  the  cases)  there  is  some  abnormal  sensation  of  tempera- 
ture. The  moat  common  is  a  sense  of  heat,  to  which  Charcot  first 
directed  attention.  I  have  found  this  to  be  present  in  half  the  cases 
in  which  the  point  was  investigated.  When  slight,  it  may  only  cause 
the  patient  to  dislike  hot  rooms  or  many  bedclothes  i  but  when 
more  considerable  it  is  a  source  of  much  discomfort,  and  only  the 
thinnest  covermg  can  be  endured  at  night,  even  in  the  depth  of  winter. 
Such  sufferers  are,  as  a  rule,  more  comfortable  in  winter  than  in 
summer.  The  sensation  may  be  referred  to  tbe  interior  of  the  body 
or  to  the  limbs,  and  sometimes  it  is  localised  in  the  most  affected 
especially  in  the  extremity.  One  patient  whose  right  hand 
I  shook,  complained  of  burning  heat  in  the  palm,  passing  up  the 
,  side  of  the  forearm  to  the  bend  of  the  elbow.  Another,  with 
emor  in  tbe  left  arm,  never  would  allow  this  arm  to  be  under  the 
Jelothes.  Orasset  asserts  that  this  local  sense  of  heat  is  always 
^Mconipaniment  of  an  actunl  elevati^m  of  the  peripheral  tempera- 
,  which  is  higher  than  in  another  individual  in  the  same  part ; 
this  is  not  generally  true:  the  temperature  of  the  body,  as  a 
i»U  ia  normal,  and  I  have  known  actual  coolness  of  the  eztremittes 
it  with  a  sense  of  heat  in  them.* 
nation  of  heat  may  be  absent,  when  the  tremor  is  violent^ 

^ever,  once  found  the  affected  lide  (in  which  thert  wu  ftii  Lnteos* 
T  F»  wurmer  than  tbe  othc^r. 
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aod  it  maj  precede  the  tnoTement.  Thua  lo  one  of  mj  patieota,  Ibi 
gensation  preceded  anj  tremor  for  four  vears.  Id  a  few  ca^tM,  iniUad 
of  a  feeling  of  heat,  there  is  an  abuomnil  eensatioD  of  cold;  tlit 
patient  always  feels  chilly,  or  there  ii  a  8|>ecial  seose  of  ooldneai  ii 
the  affected  limha.  Such  patients  like  warmth,  aod  may  shake 
when  cold.  Sensatious  of  cold  and  heat  may  alternate  j  in  one 
aa  the  disease  progressed,  the  occasional  sensations  of  cold  grafdoiUr 
yielded  to  an  enduring  sense  of  warmth,  but  the  alternation  may  psw 
fist  even  until  tbe  late  stages  ;  at  one  time  the  patient  feels  cold,  and 
at  another  bursts  into  perspiration*  Very  rarely  there  is  a  sense  of 
heat  in  one  part  and  of  coldness  in  another.  It  is  probable  that  ihtm 
sensations,  and  the  local  elevation  of  temperature,  are  due  to  faio> 
motor  conditions.*  The  sense  of  heat  is  very  frt^uently  accompmnad 
by  increased  per^pirtition,  which  may  be  general  and  profuse  on  tlia 
least  exertion  of  mind  or  body.  One  patient  could  not  dictate  tlis 
simplest  letter,  even  in  winter,  without  fir$t  having  his  coat  taken  off, 
so  intense  was  the  perspiration  caused,  Sometiroes  Bwe&tiDg  is  locil, 
corresponding  to  the  sense  of  heat*  In  one  patient,  with  left-sided 
agitation,  the  left  axilla  was  always  wet  with  perspiration,  while  tha 
right  was  always  dry.  This  phenomenon  sometimes  correspoods  with 
another  in  d  teat  ion  of  disturbed  function  of  the  sympathetic,  a  saull 
pupiL  In  unilateral  paralysis  agitans,  I  have  several  times  observfd 
the  pupil  on  the  afTeoted  side  to  be  smaller  than  on  the  other,  and  in 
one  of  these  cases  the  patient  perspired  much  ou  the  correspondiog 
side  of  the  head.  Frequently  both  pupils  are  small,  but  this  may  bt 
merely  the  common  senile  myosis.  They  always  act  to  light  in  xxn- 
compUeated  cases.  CEdema  of  the  legs  may  exist  in  the  Ut4;r  sts^ 
of  the  disease.  The  urine  is  sometimes  increased  in  quantity,  Aooord* 
ing  to  Charon  it  usually  contains  an  excess  of  pho^^phates. 

The  intellect  may  be  unaffected  throughout,  except  hj  tbe  irri- 
tability which  usuidly  accompanies  the  physical  resdessneas,  or  hf 
mental  depression,  which  is  chiefly  tbe  natural  result  of  the  physiol 
ailmenU  Pronounced  mental  svmptoms  are  occasionally  preasfit, 
however,  in  the  later  stages  of  the  disease,  especially  mental  waakneti 
and  loss  of  memory,  and  they  may  occur  early  in  its  course.  H 
tremor  is  inconspicuous,  tbej  add  considerably  to  tiie  iniJtiftnA^^}^ 
aspect  of  the  case.  Very  rarely  they  are  accompanied  by  a  tendcsuj 
to  delusions,  and  occasionally  they  amount  to  actual  dementia. 

VarieHm^ — The  aspect  of  a  case  of  paralysis  agitans  varies  consider- 
ably according  to  the  extent  and  distribution  of  the  symptoms^  whicl 
led  Karshall  Hall  to  distinguish  ** hemiplegic *'  and  ^paraplegic' 
foiisas  and  la  these  a  '*  moiiopl^c  "  form,  in  which  only  one  limb 
affeeled.  has  bee&  added  bj  Bevger.    These  are  not,  however,  vaneti< 
and  sliould  not  be  described  as  such ;  they  are  merely  prolonged 

•  nil siis  pgisilils  tbsS  tks  wiiiMlinn  nay  ht  do^  ia  pari  m%  le^t,  to  cbAngfs  ta 
I  ^  tl^  hniak  aad  Umi  the  iwo-SMlar  dwtorban^*  uulj  Im  9m. 
t  sf  thM  sr  eikir  ooitnl  ^asfcs* 
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[ilageB  of  m  disease  wliicli  teods  to  become  uniTersaL  Tlie  aiipect  of 
be  caae  is  also  influenced  by  tbe  kind  of  tremor,  whether  fine  or 
c»ar9e.  It  also  depends  on  the  amount  of  wejikness  and  fixation  of 
[limb,  and  the  relation,  iu  puint  of  time,  between  this  and  the  tremor, 
kiince,  as  alrtadjr  mt:utioned,  the  general  aspect,  rigiditj,  position  of 
limb,  and  muscular  weakness  may  be  conspicuous  before  the  tremor 
lis  perceptible.  It  is  this  feature  that  gives  rise  to  the  best  marked 
Wuriety  of  the  disease.  A  d is t Suction  has  been  made  (by  Charcot) 
|l>etweeu  the  fleior  and  extensor  types,  but  it  is  nniiuportaut  on  account 
I  of  the  rarity  uf  the  latter. 

Complications, — An  attack  of  ordinary  hemiplegia  may  occtup  during 
[the  course  of  paralysis  agitans  without  evidence  of  auy  closer  connec* 
jtion  between  the  two  diseases  than  is  involved  in  the  patient's  age. 
|Ab  already  stated,  the  hemiplegia  arrests  the  tremor,  but,  if  the  para- 
{lysis  is  not  permanent,  the  shakiug  returns  with  power  of  movement, 
land  often  becomes  much  greater  than  before  the  palsy,  as  Parkinson 
{long  ^o  pointed  out.  It  is  said  that  sudden  transient  hemiplegic 
{weakness  may  occur  from  time  to  time  without  any  lesion  being  found 
[in  the  brain  to  exjilain  it  (Berger),  and  I  have  known  occasional 
[■udden  attacks  of  transient  general  powerlesanesa  to  occur.  Early 
mental  failure  has  been  already  mentioned.  I  have  oneo  met  with 
I  convulsive  attacks  resembling  ordinary  epilepsy,  as  a  complication  of 
[paralysis  agitans.  The  patient  was  a  woman,  and  both  symptoms 
[•eommenced  at  the  same  time,  at  fifty-nine  years  of  age.  Buzzard  has 
Il^corded  a  case  in  which  there  was  a  semi-cataleptoid  condition  of 
I  the  limbs ;  when  raised  they  remained  so  for  several  minutes,  and 
then  slowly  fell.  Cnimp  in  the  legs  and  soles  of  the  feet  ia  very 
I iroublesome  id  ^ome  cases. 

Course* — The  disease  is  always  chronic,  and  usually  progressive,  in 
[its  course.  The  varieties  which  it  presents  in  its  mode  of  extension 
tiave  been  already  described.  The  rate  of  progress  is  sometimes 
extremely  slow.  It  may  remain  for  two  or  three  years  limited  to  the 
limb  first  attacked.  Usually,  if  commencing  in  the  arm,  the  leg  on 
I  the  same  side  is  involved  within  two  years.  Sometimes  the  extension 
to  the  leg  takes  place  in  two  or  three  months,  and  occasionally  the 
arm  and  leg  are  affected  at  the  same  time.  The  date  of  extension  to 
the  opposite  side  varies  from  six  months  to  three  or  four  years  after 
the  onset.  The  shortest  time  iu  which  I  have  known  all  four  limbs 
to  be  affected,  in  a  case  beginning  locally,  was  nine  months*  Not 
iinfreqnently  the  tremor  is  limited  to  one  arm  for  a  considerable  time 
and  then  ra|udly  spreads.  For  instance,  in  one  case  the  left  arm  wag 
alone  affected  for  two  years,  then  extension  to  the  leg  occurred,  and, 
I  three  months  later,  to  the  right  arm  and  leg.  In  other  cases,  again, 
^  the  affection  may  spread,  in  the  course  of  a  few  months,  from  the  arm 
to  the  leg  on  the  same  eide,  and  two  or  three  years  may  elapse  before 
the  other  side  suffers.  Usually  the  tremor  spreads  when  it  is  still 
moderate   in  the  part  first   attacked,  and   there  is  a  giadation  of 
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severity  in  tli©  different  limba,  rongblj  proportioned  tQ  the  dumtiot 
of  tlie  tremor*  Sometimea,  however,  it  becomes  severe  in  the  ptrt 
first  attacked  before  it  spreads,  or  it  maybe  slight  in  other  parta  evfn 
when  general,  and  intense  in  the  limb  in  which  it  began,  Tery  rairl? 
the  tremor  lessens  as  the  disease  advances,  and  rigidity  fixes  thehmU 
Thns,  in  one  patient,  as  the  second  hand  became  affected,  the  firrt 
became  stiff  and  rigid,  and  the  tremor  lessened  nntil  itvras  tnach  ku 
than  in  *the  second  arm  The  variations  in  extension  are  thni  90 
great  as  to  make  it  diflicult  to  foretell  the  course  of  a  commencing ctjr. 
duration  and  Cause  of  Dmih. — Paralysis  agitans  does  not  directlj 
cause  death,  and  the  advanced  age  of  most  of  its  subjects  renders  itj 
duration,  and  its  influence  in  Bhorteoing  life,  difficult  to  detennioe, 
It  usually  lasts  several  years.  The  longest  case  which  has  00m 
under  my  own  observation  has  existed  for  ten  years^  but  the  disoiii 
has  been  known  to  last  for  twenty  and  even  for  thirty  years.  JkaA 
sometimes  occurs  from  erhawstion,  bedsores,  Ac,  in  the  hit^r  ttags; 
more  frequently  from  intercun-ent  affections,  especially  of  the  f«spi»< 
tory  organs,  facilitated  by  the  progressive  muscular  weakness,  whidi 
involves  the  thoracic  muscles  as  well  as  others.  The  tremor  hat  btes 
observed  to  cease  before  death, 

Patholooical  Awatomt. — In  most  of  the  cases  of  paralysis  agitani 
that  have  been  examined  by  modern  methods  and  by  competent  ob» 
servers  (Charcot,  West^bal,  Berger,  &c,),  no  changes  have  been  dis- 
covered in  the  central  ner?ous  system  or  in  the  sympathetic  ganglia; 
and  this  although  some  of  the  cases  were  well  marked  and  nnilateral, 
so  that  the  two  halves  of  the  nerve-centres  could  be  compared.  This 
fact  renders  it  doubtful  whether  the  changes  described  by  some — for 
the  most  part  older — observers,  had  any  relation  to  the  disease*  Aa 
hypertrophy  of  the  nerve -eel  k  of  the  pons  Varolii,  which  waa  de* 
8cril>ed  by  Luys»  has  not  been  found  by  others,  and  may  be  dismissed 
from  consideration.  An  induration  of  the  pons,  medulla,  and  cord  waa 
noted  by  Parkinson,  and  has  since  been  reported  by  several  observers^ 
but  it  probably  belongs  to  the  changes  which  alone  are  found  with. 
comparative  frequency^  those  due  either  to  senility  or  to  the  indirect 
consequences  of  the  long  disturbance  of  fnnction,  which  are  without 
significance  as  to  the  seat  of  its  source  or  the  nature  of  its  cause. 
Among  the  senile  changes  is  the  common  wasting  of  various  parts  of 
the  cerebral  nervous  system,  cortex,  and  spinal  cord,  increase  of  thmM 
interstitial  tissue,  and  degeneration  of  the  arteries^  These  are  all,  how- " 
ever,  frequently  absent.  Especial  weight  has  been  attached  to  inter- 
stitial sclerosis  of  the  perrpheral  nerves  and  traces  of  chronic  changes  ia 
the  muscles,  supjiosed  to  suggest  inflammation  in  them ;  but  theee 
may  reasonably  be  regarded  as  among  the  second  class  of  changes^ 
those  that  result  from  the  iong*continued  functional  disturbance.^ 

•  For  tome  reieot  observation*  on  the  pathologiail  histology  of  the  dii€iAi«  •«• 
Roller,  •  Virchow'i  Arcli,.'  Bd,  cxxv,  aod  Ket»cher,  *  Neur.  CcntV  Manih^  18S3. 
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Patholoot. — In  the  absence  of  any  anatomical  evidenee  of  tlie  seat 
and  nature  of  the  disfase,  tbe  pathology  of  paralysis  agitajia  has  heen 
the  subject  of  copious  speculation,  into  much  of  which  it  is  not  pro- 
fitikble  to  enter  at  leugth.  llie  facts  of  the  disease  snggi^st,  however, 
rertaio  conclusions  which  may  he  briefly  pointed  out.  We  are  justi- 
fieil  in  regarding  the  affection  as  one  of  tlie  central  nervous  system, 
since  we  know  nothing  of  clonic  spasm  in  whole  muscles  (and  emphatic- 
ftUy  notbing  of  auch  contractions  alternating  in  opposing  muscles)^ 
ill  consequence  of  a  primary  disease  of  the  muscles  themselves^ 
0r  in  consequence  of  idioptitbic  disease  of  the  nerves.  Such  clonic 
contr&ctionB  must  be  asciibtd  to  the  abnormal  action  of  nerre-cells. 
Tonic  contractures  may  be  tbe  result  of  primary  muscular  changes,  hut 
Uiej  also  are  more  commonly  the  result  of  a  morbid  state  of  the  nerve- 
oentres,  and  the  correspondence  in  seat  of  the  clonic  spasm  and  con- 
tn^ure  of  paralysis  agitans  makes  it  almost  certain  that  both  are  due 
to  the  same  cause ;  tbe  fact  that  tonic  cootracture  may  precede  clonic 
^oam  prevents  us  from  regarding  the  former  as  tbe  result  of  mnsrular 
iiumges  induced  by  the  latter.  That  the  uaorbid  action  is  not  primarily 
ilk  the  spinal  cord  is  probable  from  tbe  facts  that,  as  a  rule,  even  when 
severe,  the  tremor  ceases  during  sleep,  and  that  the  uniUteral  com- 
mencement and  heraiplegic  ei tension  are  unlike  those  of  spinal  cord 
disease.  Tbe  regions  which  have  been  thought  to  be  the  seat  of  the 
morbid  process,  by  different  authorities,  nre  the  pons,  the  corpora 
quadrigemina,  and  the  cerebellum,  Eegarding  tbe  two  former,  tbe 
theories  are  purely  speculative.  We  know  at  present  little  of  tbe 
Iduetion  of  tbe  large  amount  of  grey  matter  whit;b  is  interspersed 
s^raong  the  fibrous  tracts  of  tbe  pons,  or  the  symptoms  of  its  disease ; 
but  the  effects  of  lesions,  degenerative  or  acute,  of  other  parts  of  the 
piiuB  lend  no  support  to  the  hrpofhesia.  Nor  have  symptoms  lu 
any  way  resembling  pnralysis  agitaua  been  observed  in  disease  of 
e  corpora  quadrigemina.  Tbe  theory  that  regards  tbe  cerebellum 
tbe  part  aOected  is  due  to  Dr.  Hugblings  Jackson*  but  the 
only  ax^tual  fact  on  which  it  is  based  is  that  in  some  rare  cases  of  cere- 
bellar disease  the  interosseal  position  of  tbe  bands  has  been  con- 
licuous.  This  has  led  him  to  suppose  that  there  is  a  normal 
Ugonism  between  the  cerebral  and  cerebellar  ioiuence,  the  former 
ding  to  cause  ffexion  of  all  tbe  pbaLingenl  joints,  the  latter 
ion  of  tbe  met aciirpo- phalangeal  and  extension  of  the  others  by 
interossei.  But  the  symptom  is  extremely  rare  in  cerel»ellar 
se;  as  a  rule,  it  is  absent,  and,  by  the  converse  process  of 
zoning,  it  might  with  equal  cogency  be  ascribed  to  unantjigonised 
rebral  influence.  The  same  posture  of  hand  is  seen  in  tetany,  in 
any  cases  of  post-hemiplegic  disorder  of  movemi'nt,  and,  what  is 
equivocal,  it  is  a  common  posture  of  the  hand  during  epileptic 
eoufulsions,  in  which  the  excess  of  nerve  force  is  cerbiiuly  not  evolved 
from  the  cerebellum.  If  we  turn  to  another  class  of  facts,  the  cases 
in  which  tremor  results  from  organic  disease  of  the  uervous  system, 
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we  find  the  disease  situated,  as  a  rule,  within  the  cerebral  h^. 
spheres,  in  the  optic  thalanms,  posterior  part  of  the  iot<?mal  capftuk, 
foot  of  the  corona  radiata  (Notbnagel),  parietal  lobe  of  the  oort«i 
(Ohvostek),  and  island  of  Eeil  (Lejden), 

In  considering  further  the  indications  afforded  by  the  lymptomiu 
to  the  part  of  ihe  brain  that  is  the  seat  of  the  primary  disease,  ili« 
first  obTious  considerations  are  those  that  are  iBeutioned  in  tbd 
discussion  of  the  pathology  of  chorea,  and  are  equal!/  appUoable  (o 
paralysis  agitans. 

That  nmn,  as  regardi  his    physical  frame,  is  a  member  of  tlit 
animal  world  is  generally  admitted,  and  makes  it  instructive  to  tnoe 
the  indications  of   the   relationship   in   disease  and   its   cansation. 
Tremor  is  an  effect  of  fear  in  animals  as  in  man,  and  doabtleta 
depends  upon  a  relation  between  the  centres  concerned  in  the  emoti^m 
and  those  which  produce  the  motion  needed  to  save  from  danger,  and 
which  underlies  the  meaning  of  the  original  word.     It  is  when  lh«      ! 
motion  cannot  take  place  that  the  in  tine  nee  on  the  motor  oetitrci 
denmgt'S  their  action  in  the  manner  that  is  manifested  as  spontanefnii 
tremor  {nee  under  Exophthalmic  Goitre).     The  profound  disturbaaoi     i 
may  even  be  associated,  in  man,  with  an  inhibition  of  Toluntaij 
motion,  as  when  a  person  is  ''  paralysed  by  fear,*'  an  expression  ^^M 
no  means  merely  symbolical.     Such  a  disturbance  must  have  a  pi^H 
longed  infinenee  on  the  nutrition  of  the  disturbed  structures^  and  it 
ia,  therefore,  not  surprising  that  it  should  lead  to  disease  in  th< 
who  are  predisposed— in  the  old  to  paralysis  agitana,  in  the 
unstable  centres  of  the  young  to  chorea.     Such  considerations  lei 
us  to  regard  the  motor  centres  of  the  cortex  as  being,  in  both  diseafiea, 
the  seat    of   the    derangement    on    which    the    symptoms    de]>end. 
If  we  ascend  the  motor  path  from  the  spinal  cord,  the  first  nem^H 
cells  we  meet  are  thoi^e  of  the  motor  cortex ;  and  if  the  stimnlati^H 
causing  the  tremor  comes  from  the  brain,  it  must  proceed  immediatclT 
from  these  cortical  nerve-cells.     That  it  does  so  is  rendered  addi- 
tionally  probahle  by  the  fact  that,  as  I  have  observed,  an  attack  ol 
cerebral  hemiplegia  at  once  arresta  the  spasm  on  the  affected  side. 

The  question  then  presents  itself — Are  not  these  cortical  cells 
primary  seat  of  the  disease?  The  early  symptoms  of  paralyaii 
agitans  are  almost  exclusively  motor,  and  there  is  nothing  in  them 
that  is  inconsistent  with  their  origin  in  this  part  of  the  cortex-  Their 
peculiarities  must,  on  any  hypothesis,  be  due  less  to  the  seat  than  to 
the  nature  of  the  morbid  process.  The  only  sensory  symptoms  that 
are  present  are  secondary  in  time  and  inconstant  in  occurrence ;  they 
are,  therefore,  probably  secondary  in  their  origin  and  distinct  in 
their  source.  We  do  not  at  present  know  on  what  they  depend* 
whether  the  abnormal  sense  of  temperature  is  due  to  derangement 
of  the  sympathetic,  or  is  the  result  of  a  chatige  in  the  sensory  centres 
in  the  brain.  In  tbe  occasional  inequality  of  the  pupil,  which  is 
smaller  ou  the  mojit  affected  side,  we  have  eTideuce  of  diminished 
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ftctioa  of  the  fljmpatbetic ;  and  the  local  increase  in  t('mperatxir<^ 
oocafiioDalljr  observed,  may  bave  a  similar  signifiuance.  But  we  know 
of  no  mechatiistn  hj  which  the  motor  syuiptoma  cae  arise  frotn  a 
primary  deraDgeinent  of  the  Bympatbotic,  and  it  is  probable  that  this  i» 
•imply  secoodarj.  It  is  certain  that  the  f  nnctione  of  the  sjmpathetio 
are  represented  in  the  cortex,  and  may  be  deranged  by  cortical  dis* 
Lastly;  it  may  be  remarked  that  the  tremor  of  fear  Just 
ferred  to*  is  most  readily  conceived  as  of  cortical  origin.  At  the 
me  time  it  must  be  remembered  that  all  disturbed  function  of  high 
otor  centres  is  expressed  through  lower  centrts  {e.  g.  through  the 
otor  nerve-cells  of  the  spinal  cord),  the  functions  of  which  are  thus 
sturhed  in  a  similar  though  secondary  manner^  and  such  secondary 
isturbance,  when  loug  continned,  may  tend  to  acquire  rekttve 
dependence. 

The  slight  change  iB   the  electric   irrita,bility  of  the   peri|>heral 

rves  may  have  the  same  signiticance  as  in  chorea»  and  the  remarks 

p*  600  are  equally  applicable  to  paralysis  agitans.     The  structural 

ges  in  the  muscles  present  in  rare  cases  are  no  doubt  merely  the 

lilt  of  their  long-continued  active  contraction. 

The  precise  character  of  the  motor  disturbance  in  shaking  palsy 

ust  depend  on  the  nature  of  the  morbid  process*     This  is  apparently 

me  that  leads  to  a  treble  change.     There  is  the  intermitting  release 

nerve-force,  causing  the  tremor;  there  is  a  more  continuous  and 

igbter  activity  of  the  cells,  producing  the  rigidity;  and  there  is 

sened  capacity  for  activity,  causing  the  weakness.     It  is  possible 

•t  these  are  the  result  of  slight  differences  in  the  precise  character 

the  morbid  change  in  the  same  cells.     What  that  chaQge  is  we 

re  as  yet  no  indication.     The  persistence  of  the  distorbance  of 

notion  shows  that  it  must  depend  on  changes  in  nutrition,  but  these 

pparently  far  too  fine  to  be  revealed  by  alterations  of  structure 

cognisable  by  the  microscope.     Their  relation  to  age  as  well  as  their 

aracter  justifies  us  in  regarding  them  as  **  degenerative/'  while 

,eir  character  on  the  one  hand,  and  the  negative  results  of  micro- 

pical  research  on  the  other,  alike  show  that  the  alterations  inmitri- 

ion  must  begin  in  the  nerve -elements  themselves.     Tremor  no  doubt 

nds  immediately  on  physiological  arrangements  in  the  nervous 

stenit  which  determine  the  relative  action  of  antagonistic  muscles* 

We  have  already  considered  this  question  in  connection  with  the 

thology  of  nystagmus.     Every  contraction  of  one  set  of  muscles 

lYolves  a  related  contraction  of  their  opponents,  essential  for  the 

inessot  muscular  action  and  facilitating  the  alternation  of  move- 

lenta;  it  is  eaey  to  conceive  that  tremor  may  result  from  its  de* 

rangement. 


^athc 
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^  In  oonnectioii  vrlth  the  probfihle  louree  of  t1)«  laov^tuetit;,  a  curious  lymptom 
toertbed  hy  one  patient  tiiiiy  be  meotioned*  Thtm  wti  trt-mor  In  thA  Arm,  4ail 
ligidUy  ht  ihe  leg  with  &  cotiitant  ieehng  tbat  it  was  going  to  ibske. 
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BiAONOSis. — When  its  83rmptom8  are  well  marked,  no  diseaie  it 
more  easily  recognised  ihim  paralysis  ttgitans*  The  patients  aspect, 
carriage  of  body  aud  limb,  and  coutiouous  movement  make  up  an 
lanmistakable  picture.  A  difficultj  ariBes  cbieflj  in  ca«c«  in  whicli 
tbe  tremor  is  absent  or  quite  indlBtiuet^  and  the  eridencd  of  tha 
disease  consists  only  of  the  loss  of  power  and  the  fixity  of  feature  snd 
of  limb,  the  slowness  of  movemeut,  and  the  forward  stoop,  A  Icuow- 
ledge  of  the  significance  of  tlies^  syiaptomF,  which  are  as  cliaractemtie 
as  is  the  tremor,  will  prevent  error.  It  is  important  that  tbeir  a»(>rct 
(as  distinct  wben  tremor  is  present  as  when  it  ia  absent)  sbonld  be 
firmly  fi.xed  in  the  student's  memory.  The  greatest  difficulty  ia  whea 
weakness  and  etillQess  of  the  limbs  eomeoQ  without  the  uatml  attituds 
and  facial  expression,  and  especially  if  there  is  also  chronic  meatal 
failure.  I  have  known  the  nature  of  such  a  ca^e  to  be  either 
taken  or  mysterious  during  many  years.  The  absence  of  iDer6a8« 
the  myotatic  irritability  constitutes  a  difTerence  from  most  o1 
diseases  causing  similar  weakness  i  but,  as  a  rule,  the  aspect  of 
patient  and  mode  of  movement  are  at  once  distinct! ve- 
in some  cases  the  weakness  of  the  legs  is  the  chief  source  of  ineoi* 
venience  to  the  patient^  and  the  case  may  be  thought  at  first  to  be 
one  of  disease  of  the  spinal  card  ;  but  attention  to  the  state  of  theanni 
and  face  will  geucrally  show  the  nature  of  the  case,  and  a  knowledge 
of  the  occasional  limitation  of  the  symptoms  to  weakness  and  rigiditf 
of  the  legs  is  suSicient  to  prevent  a  mistake. 

There  are  certain  other  diseases,  however,  from  which  there  may 
be  a  difficulty  in  distinguishing  cases  that  are  not  very  well  marked. 
Old  persons  sometimes  present  fine  tremor  of  limb  which  bears  con^ 
Biderable  resemblance  to  that  of  commencing  paralysis  agitans,  but 
does  not  present  the  same  tendency  to  imcrease,  or  the  associated 
rigidity.  This  *'  senile  tremor  '*  occurs  chiefly  in  extreme  old  age^ 
while  paralysis  agitans  usually  commences  somewhat  earlier,  lo  senils 
tremor  the  head  is  especially  affected,  and  often  is  the  part  in  which 
the  shaking  cjoinmcnces,  white  In  paralysis  agitans  it  usually  escapes* 
and  its  affection  is  seldom  consi<lerable.  Senile  tremor  often  com* 
tnences  on  both  sides,  paralysis  agitans  almost  always  on  one.  Thera 
is  not,  however,  a  sharp  line  of  demarcation  between  the  two  affeclions^ 
and  it  may  be  difficult  to  say  in  which  category  some  cases  should  he 
placed.  Moreover,  simple  tremor  sometimes  exists  thn^ughont  lilsi 
especLilly  in  males,  beginning  about  the  time  of  puberty  and  per- 
sisting with  only  slight  variations  in  degree,  Wben  such  a  patient 
reaches  the  late  period  of  life,  he  may  be  thou  Ht  to  he  the  subject  of 
paralysis  agitans,  but  the  other  symptoms  of  this  disorder  are  absent* 
the  tremor  is  less  regnlLir,  affects  the  bead  in  conspicuous  degree*  ud 
the  history  of  the  two  affeetions  is  different*  Nevertheless  it  ii 
possible  that  some  examples  have  been  published  as  instances  of  pan* 
lysis  agitans  beginning  in  early  life. 
In  "  disseminated  "  or  *'  insular"  sclerosis^  tremor  oocurs  an 
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raeiit  onlj,  and  is  oanallj  more  jerky  and  irregular  io  character  tbaa 
in  pftnUjals  agitaaa.  lo  tbe  cases  of  abaking  paky  in  wbich  tba 
tremor  ceases  duriog  rest^  there  are  the  general  aspect,  carriage,  and 
rigiditj  which  are  absent  in  dissc^minated  aclerosis.  Moreover,  inBii- 
Iat  iclerosis  usually  occurs  before,  paralysis  agitans  after,  thirty-five* 
In  the  former  the  head  is  usually  conspicuously  affected,  and  there  is 
nytt^gmtiBr  a  symptom  uoknowti  in  the  latter.  In  sclerosis,  articula- 
tion is  syllabic ;  in  paralysis  agi  tit  us  the  words  are  uttered  quickly, 
sjid  there  is  a  tendency  to  rue  them  together,  rather  than  to  separate 
the  syllables.  In  the  majority  of  cases  these  indications  will  enable 
the  diagnosis  to  be  made  without  diOBcuUy,  In  very  rare  cases 
(Herterich,  Scbultze)  insular  sclerosis  is  said  to  have  been  found  after 
death,  although  the  synaptoais  of  paralysis  agitaus  were  present  dur- 
ing life,  but  tbe  precise  nature  of  these  cases  is  not  clear ;  we  hare 
seen  how  Tariable  and  even  equivocal  may  be  the  manifestations  of 
insular  sclerosis,  and  a  fine  tremor  is  alone  of  little  diagnostic  value. 
The  cases  are,  moreover*  too  rare  to  be  of  practical  diiignostio  im- 
portance. 

The  tremor  that  succeeds  hemiplegia  is  fine,  and  is  limited  to  the 
•eat  of  paralysis,  of  which  there  is  the  history  to  guide  the  diagnosis. 
The  differences  between  clonic  re trocol lie  spasm^^and  paralysis  agi tans 
might  seem  to  prechule  the  poasibility  of  erron  But  the  rare  cases 
of  paralysis  agitans  in  which  the  head  is  carried  backwards  may  be 
mistaken  for  retrocollic  spasm,  and  the  finer  clonic  form  of  retrocollic 
spasm  may  also  (as  I  have  known)  be  mistaken  for  paralysis  agitatia. 
The  diagnosis  rests  on  the  characteristic  affection  of  the  hands  in 
paralysis  agitans,  which  commonly  precedes  the  affection  of  the  head* 
on  the  Umitatiou  of  the  spasm  to  tbe  mubctes  moving  the  head  in 
retrocollis,  and  on  the  fact  that  in  this  disease  there  are  contractions 
in  the  frontal  muscles,  synchronous  with  those  at  the  back  of  the  neck* 

In  all  caiies  of  paralysis  agitans  the  general  posture  aad  carnage 
of  the  patient  are  of  great  diagnostic  importance^  since  they  are 
seldom  absent,  are  easily  recognised,  and  probably  never  mislead. 


The  PaooNosis  of  a  typical  case  of  paralysis  agitans  is  very  un- 
favorable, so  far  as  recovery  is  coucerued.  The  disease  seems  to  con- 
sist in  degenerative  changes,  wbich  are  usually  as  incapable  of  arrest 
as  are  the  advancing  years.  A  tricing  amelioration  or  retardation  of 
progress  is  all  that  can  be  hoped  for.  When  the  symptoms  depart 
from  the  ordinary  type*  the  prognosis  is  so  far  better  in  that  there  is 
a  little  more  chance  of  doing  good*  since  in  a  few  of  these  cases 
remarkable  improvement  has  been  obtained  by  treatment.  The 
danger  to  life,  however,  ia  almost  as  small  as  is  the  chance  of  recovery. 
Tbe  disease  always  lasts  several  years,  and  its  duration  ia  likely  to  be 
tbe  longer*  the  slower  its  advance.     Tbe  more  the  case  approaohes 

•  Tbe  form  rif  wry-neok  in  wbich  tbd  muiclet  mt  tbo  bsek  of  tbft  neck  ftrs 
iDfdlvsd  OS  both  »idei. 
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to  senile  tremor,^ — tLat  ia,  the  finer  th©  movement  and  the  slighUr  the 
tendency  to  rigi.litj,  the  less  is  tbe  disease  likely  to  iuterfere  withtlw 
peitient's  comfort. 


I 


Treatment. — A  malady  that  depends  on  changes  in  the  finer  nutntioc 
of  tbe  nerve-elements,  which  have  no  teodency  to  proceed  to  the  degree 
of  deatrnctivo  degenerution,  might  be  expected  to  be  amenable  to  treat- 
ment,  were  it  not  for  the  persistent  character  of  the  disttirbance  of  fanc- 
tion  that  is  induced,  and  for  the  commonly  senile  nature  of  tbe  cbsuge. 
The  absence  of  fipontaneous  variations  and  of  spontaneoas  subsidenee 
seems  to  indicate  alterations  of  a  <;haracter  which  resists  all  attempts 
to  induce  their  subsidence,  and  this  is  not  surprising  if  they  are,  toi 
large  extent,  the  expression  of  the  influence  of  age,  or  of  the  mmt 
state  produced  before  senility  by  influences  that  have  an  eqaivalest 
effect.  For  the  moat  part  the  object  of  treatment  has  therefore  to  be 
merely  relief  or  retardation. 

All  causes  of  mental  strain  and  of  physical  exhaustioii  ehouU,  ii 
far  as  possible,  be  prevented.  Life  should  be  quiet  and  regular, freed, 
as  far  SB  may  be,  from  care  and  work.  All  treatment  that  m&j 
fatigue  or  exhaust  the  patient's  strength  should  be  avoided.  Among 
internal  remedies,  all  varieties  of  nerve  sedatives  have  been  emplojtjd, 
and  each  has  been  praised  by  some  and  found  to  fail  by  others.  Many 
of  them,  especially  morphia,  conium  (Berger),  hyoscyamin  (Charcot 
and  Oulmout),  hyoacio,  solanin,  and  Indian  hemp,  quiet  the  tremor 
for  a  time.  Of  tonics  that  have  been  recommended,  carbonate  of  iron 
(Parkinson),  chloride  of  barium  (Brown-S^qnard),  and  strychnine 
have  seldom  been  found,  on  extended  trial,  to  deserve  confideoc«; 
the  last,  however,  occasionally  seems  to  exert  a  good  influence,  audit 
has  been  found  to  lower  tbe  motor  function  of  the  cortex  of  the  hma 
when  tt  exalts  that  of  the  spinal  cells.  Arsenic,  by  the  mouth,  occa- 
sional ly  seems  to  do  some  real  good ;  its  subcutaneous  use  has  been 
recommended  by  Eulenburg.  Ourara  and  bromides  are  Taluelesi. 
My  owu  experience  is  to  the  effect  that  arsenic  and  Indian  hemp,  tbe 
latter  sometimes  combined  with  opium*  are  of  most  use.  I  have 
several  times  seen  a  distinct  improvement  for  a  considerable  time 
under  their  use.  In  one  case  tremor  bad  commenced  in  the  right 
arm  and  leg  an  hour  after  a  railway  accident,  and  extended,  three 
months  later,  to  tbe  left  arm.  Two  years  subsequently  there  was 
constant  lateral  movement  at  the  wrist- joints,  but  no  tremor  of  the 
fingers.  A  great  improvement  occurred  on  Indian  hemp,  and  a  year 
later  the  tremor  had  almost  ceased,  being  occasional  only.  It  is  in 
cases  which,  like  this  one,  present  some  deviation  from  the  oommon 
type  that  benefit  is  most  frequently  experienced.  Electricity  in  all 
forms  is  useless*  Static  electricity  was  suggested  long  ago  by 
Eeynolds,  and  later  bv  Charcot.  I  have  tried  it  in  several  cases  rerj 
thoroughly,  but  could  not  obseiTO  improvement  from  its  use.  So,  too, 
with  voltaic  electricity.     I  can  entirely  coniirm  the  conolusioii  of 
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B« Tiger,  who  treated  tweatj  cases  sedtiloiisly  in  tills  manner  without 
Aaj  of  them  being  in  the  least  improved  bj  it.  Nerve-itretching  bas 
been  emplojed,  but  without  anj  enduring  result  (Westphal),  In  one 
ctmm  stretching  the  brachial  plezns  Is  said  to  have  lessened  the  tremor 
in  ike  leg  find  ]:>emoved  it  in  the  arm,  but  it  caused  paralysis  of  the 
ILntb  with  extensive  wasting  of  the  mnacles.  Cousiderable  trausient 
relief  is  given  by  very  gentle  superficial  band -nibbing  of  the  part 
which  is  the  seat  of  the  tremor  ;  this  is  markedly  lessened  for  the  time, 
iknd  the  patients  express  themselves  as  much  more  comfortable  for  it. 
Although  not  permanent,  the  temporary  effect  ts  not  to  be  despised 
in  advanced  and  severe  cases.  Charcot  has  recently  suggested  the 
employment  of  a  ''shaking  seat'*  as  a  mode  of  treatment^  on  the 
ground  that  some  patients  deticrihe  relief  after  riding  in  acouveyanca 
which  eanaea  vibration,  but  this  is  certainly  not  the  usual  experience 
ni  tafferen  from  this  disease. 


Other  Forms  07  Tebmob* 


^r  atmiU  Tremor. — In  extreme  old  age  slight  tremor  is  often  observed 
V without  the  muscular  weakness  and  rigidity  that  occur  in  paratyt»is 
•gitAQs.  At  first  it  is  noticed  only  on  voluntary  movement,  and  is 
gooefaUy  influenced  to  a  greater  extent  by  movement  than  is  paralysiB 
agitaotBrOeaaing  or  almost  ceasing  during  ri'^tt  and  always  passing  away 
during  sleep.  It  usually  commences  in  the  arm,  and  often  in  both  arms 
mt  the  same  time,  but  the  head  is  affected  early  in  the  course  of  the 
symptoms  much  more  frequently  than  in  shaking  palsy,  and  occa* 
•ionally  the  tremor  biggins  in  the  muscles  of  the  neck.  The  tremor 
ts  alwa^vs  fine,  the  range  of  movement  boing  very  small.  After  a  time 
it  may  occur  during  rest  as  well  as  on  movement.  It  is  little  influenced 
by  treatment.  As  already  stated,  it  is  doubtful  whether  this  senile 
tremor  is  far  removed  from  paralysis  agitans,  although,  as  a  rule, 
the  otber  symptoms  of  shaking  palsy  remain  absent.  Some  cases  mr€ 
met  with  of  a  character  intermediate  between  the  two  aflections,  and 
both  may  occur  in  different  members  of  the  same  family. 

8impU  Tremor. — Young  or  middlewaged  persons,  of  both  aexes» 
Bometioies  become  affected  with  tremor,  generally  fine  but  sometimes 
irregular  and  unequal  in  the  degree  of  movement,  lUMLccompanied  by 
weakness  or  rigidity.  It  is  usually  excited  by  movement  and  increased 
by  emotion,  while  it  commonly  ceases  during  rest.  The  will  can  often 
control  it  for  a  time,  and  it  interferes  much  less  with  complex  actions 
than  does  the  tremor  of  paralysis  agitans.  The  handwriting,  for 
inttanoe,  rarely  exhibits  irregularity.  The  parts  affected  are  chiefly 
the  bands  and  bead,  but  the  muscles  of  the  face  and  tongue  often 
presf^nt  irregular  tremor  on  movement,  and  the  patient's  aspect  may 
closely  resemble  that  of  one  affected  with  delirium  Iremens,  general 
paralysis  of  the  insane^  or  the  slighter  tremor  of  chronic  alcoholisnu 
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Bj  its  resemlilanre  to  tlie  last  it  often  givea  rise  fa 
regarJ  ju^  the  habits  of  the  hu  Hirer.  The  sUaking,  m  rare  Cftiet,dii 
apfieara  for  a  time,  spontam  ously  or  as  the  result  of  treatmeat^  1 
it  usually  persists,  getting  neither  better  nor  worse^  to  the  end  of  lb 
patient's  life;  on  the  duratioti  of  this,  and  ou  his  health*  it  sieitii 
to  exert  no  influeoc©.  Barelj  it  has  commenced  ia  earlj  or  middle 
adult  life,  and,  after  lasting  for  a  few  years*  has  ceased* 

The  causes  of  thiB  simple  tremor  are  gene  rail  j  obscure.  It  is  some* 
times  apparently  first  excited  by  emotion*  more  frequentlj  by  pro* 
longed  anxiety*  but  still  more  frequently  no  direct  cause  can  be  traced. 
Its  occurrence  ia,  however,  distinctly  favoured  by  an  inberite<i 
neuropathic  tendency,  and  there  may  even  be  direct  inheritance  of 
the  special  form,  or  several  collateral  members  of  a  family  may  suffer 
from  it.  An  hereditary  relation  to  paralysis  agitans  is  sometimef  to 
be  traced*  but  only  in  rare  instances ;  a  case  has  been  mentionsd  is 
the  account  of  that  disease  in  which  one  member  of  a  family  suffered 
from  it,  and  another  from  simple  tremor.  Two  remarkable  instaoeei 
of  tiaia  inheritance  have  been  related  by  Liegey.*  A  gentleman 
suffered  throughout  his  life  from  tremor,  and  died  at  eighty-two;  bis 
sister  also  trembled,  and  his  mother,  after  a  mental  shock*  presented 
tremor  during  the  latter  part  of  hor  life.  The  other  case  illuslrsted 
the  occasional  affectLon  of  collaterals,  since  four  members  of  the  isom 
family  suffered  from  tremor  of  hands  aod  lips,  interfering  with  speeck 
In  three  it  commenced  in  early  adult  life,  but  in  one*  a  female,  not 
until  the  cessation  of  the  menses.  A  daughter  of  the  latter  suffeni 
from  symptoms  resembling  those  of  disseminated  sclerosis. 

Notbing  is  known  of  tlie  pathological  anatomy  of  the  affection,  ind 
it  18  unlikely  that  anything  will  be  ascertained.  Geneiul  considers^ 
tions  lead  us  to  refer  it  to  a  deranged  action  of  the  motor  iierTew3eUa» 
either  in  the  eortei  of  the  brain  or  in  the  lower  centres  of  the  i 
oblongata  and  spinal  cord.  We  cannot  refer  it  to  the  per 
nerves,  since  their  proved  disease  has  no  such  symptom  for  its  ( 
qnence.  It  is  possible  that  it  may  be  due  to  altered  function 
i^erebellym  or  of  some  of  the  basal  ganglia  of  the  brain,  but  the  ; 
to  justify  such  an  hypotbesis  have  yet  to  Ijo  ascertained. 

Tbis  simple  tremor  has  no  consequences  beyond  its  inconveniene 

It  does  not,  however,  prevent  the  subject  from  pursuing  his  occupa- 
tion as  efficiently  as  any  other  person.  In  spite  of  tbe  occas 
Gollatc'ral  relation  to  paralysis  agitaos»  it  seems  to  have  little  tenden 
to  develop  into  the  latter  disease^  and  certainly  is  less  closelj  ( 
nected  with  it  than  is  senile  tremor,  Wben  it  has  lasted  for  sere 
yeara  it  is  seldom  influenced  by  treatment.  In  early  cases,  the  treat- 
ment recommended  for  paralysis  agitans  best  deseryes  a  tru&l,  but 
even  in  them  tbe  affect  ion  is  remarkably  intmctable. 

Myderical  tremor  is  very  cotumon.     It  may  occur  in  two  forms*  one 

inei  the  other  coarse.     The  latter  often  consists  in  a  rhythmical  moT^ 

•  *  JoQia&l  de  M^d.  de  Bruxellefl*'  1882. 
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tuent  of  the  hands  or  bead,  continuing  apart  from  any  Toluntary  effort. 
The  fine  tremor  occurs  i*speciaUy  on  movement,  aud  its  characteriBtio 
is  irmgularity  (see  Fig,  149,  tracing  0).  It  varies  in  degree  from  time 
ta  tune,  preseota  a  trandieat,  often  jerky  increase  in  range*  of  aooele- 
ffttion  in  time,  which  are  almost  patboLjnomonic,  Its  characters  aod 
te^ftlmcut  are  described  more  fnllj  in  the  chapter  on  hysteria, 

Atihtnk  Tremor. — In  simple  weakness,  such  as  follows  an  acute 

diionir^  muscular  tremor  is  common.     It  is  fine  in  range,  occura 

€oIy  on  morement.  and  is  uHuallj  most  marked  after  some  slight 

^kertion^  at  an  effect  of  fatigue.     The  muscular  weakness,  the  con- 

^Knicuoua  general  debility »  tlie  distinct   cause  of   the   astbenia,  and 

^Ee  usual  absence  of  the  tremor,  for  a  time,  after  rest,  reuder  the 

^m^ture  of  the  case  clear.     We  do  not  know  whether  it  depends  on 

imperfect  nutrition  of  the  muscles  or  of  the  motor  nerve-eella ;  the 

ijmptoms  can  be  eiplained  on  either  hypothesis, 

lime  Tremor. — In  mercurial  poisoning,  tremor  is  the  conspicuous 
i^ptom,  and  also  in  some  cases  of  lead  poisoning  and  in  chrome 
oning  hf  alcohol,  opium,  and  chloral.     These  forms  need  not  be 
considered  here. 


^Iia 


WEY-KECK:  TORTICOLLia 


The  term  **  torticollis  "  or  **  wry-neck"  b  applied  to  those  con- 
Itions  in  which  contraction  of  the  muscles  of  the  neck  causes  an  un- 
liatur&l  position  of  tbe  head.     The  eontractioti  may  be  a  permanent 
shortening  of  a  muscle,  or  it  may  be  an  active  spasm  in  one  or  several 
uscles.     Besides  these  two  chief  yarieties,  a  similar  effect  may  be 
lue  to  two  other  causes,  whieh  are  chiefly  important  in  respect  to 
osis.  and  may  therefore  be  briefly  mentioned.     One  is  simple 
'heumatism  of  the  muscles  of  the  neck,  impeding  movement.     The 
stiff  neck "  of  adults  scarcely  merits  the  distinctive  name  ol  wry* 
teck,  but  in  children  more  pronounced  deviation  to  one  side  or  back- 
ards  is  occasionally  met  with*     The  affection  follows  eiposure  to 
eoldt  and  is  marked  by  considerable  tenderness  of  t he  cervical  muHcles, 
which  is  clearly  the  chief  cause  of  the  unnatural  pos^ition.     These  cases 
mre  really  rheumatic  and  not  nervous  in  nature,  and  have  been  already 
alluded  to  in  the  account  of  the  diagnosis  of  meningitis.     The  second 
audition  is  one  that  may  be  termed  **  false  torticollis,**  because  tbe 
deviation  of  the  head  depends,  not  on  the  state  of  the  muscles,  but  om 
■ome  other  cause.     Tbe  deviation,  however,  usually  puts  the  stemo- 
maatoid  on  the  stretch,  and  may  thus  give  rise  to  an  erroneous  im- 
pression that  the  muscle  is  contracted,  and  is  the  cause  of  the  devia- 
tion.    The  most  common  cause  of  this  form  is  disease  of  the  cervical 
Tertebns,     The  distinction  from  the  true  form  wiU  be  considered  lo 
the  section  on  diagoosis* 
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Fix^D  WET-wiccrat:  CoNaEnrrAi*  Toiittcoli.ii. 

Fixed  wry* neck  depends  upon  shortening  of  iome  maacle,  ftlmo 
alwajs  the  8temo*mast;oid»  which  is  often  also  atropbtedt  and  8oiDe-~^ 
times  firmer  than  normal.  The  condition  is  met  with  cliiefly  in 
children,  and  ia  thouglit  to  depend,  in  some  cases,  upon  injury 
to  the  muscle  from  the  traction  on  the  neck  that  occurs  during  birtli 
(Stromeyer)  in  other  casea  it  is  sni>po8ed  to  be  due  to  deTelopmeutil 
shortenings  of  the  muscle,  the  result  of  the  inclined  position  of  tie 
head  of  the  child  in  the  pelvis.*  It  may  not  be  noticed  for  some  time 
after  birth,  in  consequence  of  the  shortness  of  the  neck  of  yooDg 
children.  A  similar  condition  may  aiise  in  adult  life  from  an  iojurr 
to  the  muscle,  leading  to  secondary  inflammation,  and  cicatricial  con- 
traction* 

In  fixed  wry-neck  the  head  deviates  a  little  to  one  side,  in  the 
manner  to  be  presently  described  as  characteristic  of  active  shorten* 
ing  of  the  sterno- mastoid,  and  it  cannot  be  turned  towards  the 
side  on  which  the  muscle  is  contracted.  The  cause  of  the  dem- 
tion  is  at  once  seen  when  the  neik  is  examined ;  the  stemo-maatoid, 
on  the  side  towards  which  the  head  cannot  be  turned,  is  rigid^ 
and  stands  out  conspicuously  ;  there  is  no  active  apatm.  The  afEec- 
tioD  ia  one  of  small  importance.  It  can  be  readily  and  permap 
nently  cnred  by  division  of  the  tendon  of  the  contracted  muscle. 
When  secondary  changes  have  taken  place  in  the  articulations,  it 
may  be  nece^^sary  to  lieep  the  head  in  a  proper  position.  Cur  a  tioK^ 
by  some  support 
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Spasmodic  Wetneci- 

Spasmodic  wry-neck  r  is  a  very  different  affection  from  that  jn 
described,  although  the  two  liave  been  sometimes  confused  in  desc 
tlons  of  the  disorder.     The  spasmodic  form  is  a  malady  analogou 
the  facial  spasm  that  has  been  described  in  the  section  on  diaeasesi 
the  facial  nerve. 

It  is  necessary  to  consider  together  all  forma  of  active  spasm  in  i 
mnscleB  of  the  neck,     Neither  the  character  of  the  spasm,  nor 
distribution,  affords  ground  for  the  separation  of  the  varieties  ^ 
presents.     The  spasm  may  be  either  tonic  or  cloniCi  and  both  kinds  of 
spasm  may  be  met  with  in  the  same  case,  and  even  at  the  same  tim^K 
The  most  important  difference  in  the  distribution  of  the  spasm  ^H 
that  while  in  most  cases  the  spasm  is  either  confined  to  one  side,  or  is 
so  much  greater  on  one  side  as  to  cause  a  lateral  deviation  of  the  head, 

^  It  ti  moch  more  frequeiit  on  the  ri^ht  iidcj  which  pives  tupport  to  tbe  tbeorj, 
&i  Buach  point B  out,  since  m  70  cnaes  oat  of  100  the  head  it  in  the  *'  fint  po»itioti/' 
which  eotftila  tm  ineliaatiob  tuch  iia  would  permit  the  right  tterao-iuMtoid  i 
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is  a  ftw  otaet  ilia  spasm  b  equal  ob  the  two  sides,  and  is  either  coii« 
fined  to,  or  greater  in,  the  musclea  at  the  back  of  the  neck,  so  as  to 
prailaoe  a  backward  niovement  of  the  head.  The  second  variety  maj 
cOQTQnientlj  be  distinguished  as  *'  retroeoHic  spaam.'* 


I 


Etzoxoot. — Spasmodic  torticollia  is  more  comtnon  in  women  than 
men.  Of  tbirtj-two  cases,  of  which  I  have  notes  (all  those  of 
ijsterical  nature  being  excluded) » ten  were  in  males  and  twenty -two 
in  feTnales.  It  commonly  begins  in  the  middle  period  of  adult  life, 
between  thirty  and  fifty  years  of  age.  Two  third  a  of  the  cases  com- 
mence during  this  period;  a  few  commence  between  twenty-five  and 
thirty.*  It  occasionally  begins  after  fifty ;  the  latest  case  that  has 
come  under  my  notice  begun  at  sixty^six.  Both  sexes  seem  to  suffer 
in  about  the  same  proportion  at  the  different  ages.  Gases  in  females 
under  thirty  are  often  of  hysterical  nature,  and  this  is  also  probably 
true  of  the  rare  cases  in  which  similar  spasm  is  met  with  in  boys.f 
In  rare  cases,  torticollia^  of  peculiar  and  irregular  forms,  occurs  in 
infantSt  chiefly  towards  the  end  of  the  first  year  of  life.  It  usually 
eeases  after  a  few  months*  duration.  Still  more  rai-ely  it  begins  in 
childhood  and  persists,  as  in  the  case  of  a  boy  in  whom  it  commenced 
Ml  the  age  of  four  and  was  still  severe  at  fourteen 4 

Neurotic  heredity  occasionally  predieposes  to  this  as  to  other  mala* 
ies  of  the  same  class.  In  some  cases  ibtro  is  a  family  history  of 
•|iiit'p8y  or  of  insanity,  and  occasionally  of  diseases  more  closely  allied 
to  torticollis.  The  brother  of  one  patient  had  suffered  from  facial 
apasm,  and  tbe  sister  of  another  (who  was  suffering  from  the  true,  not 
e  hysterical  form)  had  suffered  from  torticollia  itself,  and  had 
lovered.  In  some  instances  the  fiatient  has  himself  suffered ,  at  a  pre- 
fious  time,  from  some  other  functional  disorder  of  the  nervous  system, 
migraine,  &c.  In  one  case  of  persistent  torticollis,  the  patient,  ten 
years  previously,  had  been  affected  with  general  tremor,  whicb  lasted 
for  three  years  and  then  passed  away,  Tbe  affection  baa  followed  an 
attack  of  melancholia. §  It  is  possible  that  true  torticollis  may  grow 
out  of  a  habit-spasm  also ;  one  patient  had  been  liable,  for  twenty 
earsv  to  nodding  moyements  of  tbe  bead  when  he  was  engaged  in 
nest  conversation. [I  In  another  case  tbere  had  been  for  a  year 
lional  half-voluntury  movements  of  the  head,  in  the  direction  in 

*  In  tbe  Qoly  earlier  ciue  that  I  have  Men,  in  whieb  the  ip&tni  oomineDoed  •! 
birieeo,  and  still  existed  at  twenty-nine,  tbe  luovetnent  wae  somewhat  nnntiual  in 
k  character^  and  wa«  probablj  a  persistent  liulitt^spatm,  from  auulLer  form  of  which 
llba  patient  hsd  also  sufferiMi.     The  rare  infant iltj  casi-s  are  not  included. 

t  8oe  note  on  p.  662.    It  is  Important  to  r(>mutiiber  that  most  y%,rml  and  obstinate 
forms  of  clonic  spasm  occur  in  the  ■uhjects  of  liystena,  and  arc  appanntty  In  tome 
way  due  to  this  discAse.     Tlier  jire  described  in  the  chapter  on  bysteriik. 
%,  Sootham^ '  Liiucet/  Aug,,  1H8I. 

I  ABen  Storgo.  *  Lancet/  1»7U,  i,  160, 

II  Ueynolda  stetes  that  he  has  known  the  disease  to  follow   "writers*  cramp* 
I' System  of  Mtfd.,*  vol,  ii»p,  787);  but  it  it  probable  that  it  wii  merely  the  com* 
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wMch  it  waa  afterwards  moved  perBistently,  hj  involaniary  tpaim, 
wkile  in  a  third  true  torticollis  was  distinctly  produced  bj  intentional 
turning  of  tlie  Lead  to  look  at  a  certain  object,  contiDued  for  ieTcral 
years.  Depressing  emotion  often  precedes  the  onset,  but  less  fre- 
quently tban  in  the  case  of  facial  apasui.  In  ot!ier  instances  there ii 
a  history  of  some  feebleness  of  general  health.  I  hare  more  than  once 
known  the  affection  to  follow  a  fall  at  an  interval  of  a  month  or  1wo» 
and  a  similar  sequence  has  been  recorded  by  others;  in  one  reconltxJ 
case,  spasm  on  the  right  side  of  the  neck  followed  a  fall  on  the  left 
temple,*  In  most  of  the  cases  of  apparently  tiuumatic  origin,  how- 
ever, the  affection  followed  a  fall  or  other  injury  in  which  the  neck  wm 
forcibly  lient  or  twisted.  In  some  cases  the  disease  seems  to  be  dii* 
tinctly  excited  by  eii>oanre  to  cold.  Thus  one  patient  had  a  severe 
cold,  and  a  rheo malic  stifE  neck ;  as  the  stiff neas  passed  off,  clonic 
spasm  came  on.  But  an  ioitiat  feeling  of  sti^uess  it  somettmee  takeu 
as  ev^idence  of  exposure  to  cold,  without  any  real  grounds  for  the 
assumption.  It  is  lemarkalile  how  seldom  any  pei  ipberal  irntatios  or 
pain  can  be  traced  as  the  cause  of  the  spasm.  It  has,  howcTer,  beea 
observed  to  follow  inflammation  of  the  middle  ear;  and  in  the  esse 
mentioned  above,  in  which  movements  like  habit-spasm  preceded  the 
torticollis,  the  onset  occurred  during  an  attack  of  serere  neuralgiAof 
the  fifth  nerve,  which  lasted  for  three  months.  The  rarity  of  thii 
cause  may  be  due  to  the  fact  tbat  hardly  any  form  of  pain  about  the 
head  or  neck  is  lessened  by  rotation  of  the  head,  or  ioduces  suchrots- 
tiqn  for  its  relief.  Eicessire  use  of  the  muscles  is  probably  an  occa*j 
sional  cause.f  It  is  possible  that,  in  rare  cases,  spasm  in  the  oeckii 
caused  by  malarial  poison  |  In  not  a  few  cases  no  immediate  canat] 
can  be  traced ;  the  affection  comes  on  in  robust  individuals,  who  j 
apparently  in  perfect  health  at  the  time  of  the  onset. 

Among  the  causes  of  torticollis  commonly  described  Is  paraljsts  < 
the  muscles  of  one  side,  permitting  their  opponents  to  draw  the  he 
to  the  other  side.  This  is  a  theoretical  cause,  which  has  little  counter^ 
part  in  fact.  It  is  doubtful  whether  a  true  paralytic  torticollis  is  ever' 
seen.     The  amount  of  muscular  action  that  is  needed  to  keep  the  head 
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moDcing  spMin  (begi lining,  ni  it  iomt>tnnea  doe«.  In  the  haod]  that  interftred  with 
writing*   1  hii  wai  no  in  one  case  under  my  own  obaervation. 

•  T.  Foumier,  **  Le  Tic  rotut  oire,*'  '  ThA^e  de  Straabonrg,'  1870- 
t  Annatidale  h&s  recorded  a  cnie  of  spaani  in  the  neck  appnrently  doe  to 
cmnse.  TLiu  subject  wiia  ii  girl  &god  twenty-four,  who,  in  the  course  of  her 
ft  wearer,  had  occasion  to  move  the  head  nipidty  ftrst  to  one  side  and  th^n  to 
other,  bnt  eipecialty  to  the  left,  nnd  in  the  tpiiira  the  head  wtM  IncUnei  and  rotated 
tc  the  left  tidcp  But  the  c^tati  u  aa  very  unnsual  in  that  I  here  wa*  wo  ipasm  when 
the  bead  w&a  tyrned  to  the  left,  although  clooic  »>paftiii  came  on  mi  oxtce  wheu  it  wm 
moTed  oat  of  that  po«ture  ('  Lancet/  1879,  i*  p.  5&5). 

J  Ai  In  a  cane  of  intermittent  contractioni  of  one  et^rno-iDaitoid  (eotiilng  en 
Moh  diiy  at  the  same  time,  and  lastiriLT  four  or  five  hours)  in  a  ehitd  of  four»  recorded 
by  Siman.  The  child  had  bud  iutc'riuitteut  fvver,  wad  the  attucka  were  qoidrly 
C«fed  by  quinine  (ref.  in  *Laiicetj'  1871),  i,  26). 
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at  teMi  in  tbe  inid-poeitioD  is  exiromel/  small  ^  the  rotators  are  aume- 
roiia»  and  all  are  never  paraljaed. 

BnmOMs. — The  spasm  iteelf  is  uauallj  the  firat  Bjmptom,  but  in 
a  few  es«et  this  is  pn'ceded  or  accompanied  hj  pain,  or  by  some  un* 
pkasant  eens&tioD.  Tbe  pain  may  be  of  an  acute  neuralgic  cbaracter, 
or  it  niaj  be  a  dull  aching  pniu.  It  majr  be  felt  in  the  neck,  or  in  tbe 
ooeipital  region  on  one  side,  or  liebind  tbe  ear,  or  in  the  arm.  In 
I.  again,  a  sense  of  stifFness  iu  the  ueck  attends  tbe  oom- 
lOg  spaanu  Iiesa  common Ij  the  onset  is  preceded  bj  sensations 
of  a  more  or  less  Tertiginoua  cbaracterp  which  may  perhaps  indicate 
•eme  morbid  action  in  the  nerre-centres,  of  which  the  spasm  is  the 
wmU.  Thus  in  one  case  the  ^pasm  commenced  a  few  weeks  after  a 
fOddeUf  brief,  "whirling**  senatition  in  the  head.  Another  patieut  at 
flrttv  when  walking,  eiperienced  a  strong  tendency  to  deviute  to  one 
side,  towards  which  there  was  a  slight  rotation  of  the  head,  but 
aa  the  rotation  increased  to  distinct  spasm,  the  tendency  to  deriate 
oetsed. 

Tbe  actaal  onset  of  the  spasm  is  usually  gradual,  and  some  months 
pftM  before  a  considerable  degree  is  attained*  It  may  be  oecasional 
only*  ef  en  for  year:*,  chiefly  during  excitement,  Very  rarely  it  comes 
on  acutely,  in  the  course  of  a  single  week,  or  even  in  a  single  day. 
Once  developed,  its  increase  is  usually  steady,  but  now  and  then  it 
eaasei  after  a  few  months,  and  recommences  before  many  mora 
months  have  passed.  Occasionally  the  interval  is  longer,  even  years. 
Iu  one  case,  of  a  middle-aged  woman^it  ceased  after  a  year's  duration^ 
and  returned  at  the  end  of  two  years  in  persistent  form.  In  the 
CMe  mentioned  above,  in  which  the  spaem  commenced  during  acute 
neuralgia  of  the  fifth  nerve,  it  was  at  ^rst  tonic,  and  reached  a  high 
degree  of  severity  in  three  months,  but  passed  away  at  the  end  of  six 
months  from  the  onset,  remained  absent  for  eight  years  and  then 
returned,  not  again  to  cease.  The  tendency  of  tbe  head  to  go  to  one 
is  often  first  felt  when  the  patitriit  is  walking  or  excited,  and 
during  rest  or  mental  tranquillity.  The  neat  ot  the  first  spasm 
is  generally  that  in  which  the  contractions  are  ultimately  most  severe; 

kin  exceptional  caaeii  it  commences  in  some  other  part.     In  two  cases 
it  began  in  tbe  hand,  and  in  one  in  the  face,  although  in  each  tbe  iieek 
fras  Afterwards  chiefiy  affected. 
The  symptoms  vary  according  to  the  muscles  that  contract  most 
sirongly.     These  are  generally  the  large  muscles  of  the  neck»  and  in  the 

I  most  oommon  form,  tortii'ollis  proper,  the  spasm  is  either  confined  to  one 
side,  or  is  greater  on  one  side  thau  ou  tbe  other,  and  henoe  its  effect 
b  to  cau^e  a  deviation  of  the  head  to  one  side,  either  a  rotation  or  a 
lateral  inclination.  Less  commonly,  a^*  already  mentioned,  the  muscles 
of  both  sides  are  equally  involved,  and  the  head  is  then  inclined 
backwards.  Usually  many  muscles  are  affec:ted  i  iu  some  cases  one 
only*     The  ste mo- mastoid  is  tbe  muscle  in  which  the  spasm  is  most 
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frequent,  and  in  tbe  casea  of  Bolitarj  apasm,  it  is  almost  alwajs  thli 
mnscle  tbat  contracts.  Of  thirty  cases » there  was  some  spasm  in  th« 
stemo- mastoid,  on  one  side  oi'  on  both,  in  no  less  thao  twentj. 
seven.  In  two  thirtla  of  tbe  cases  (nineteen)  the  muscle  was  affected 
on  one  side  oulj,  and  in  seven  no  other  was  invulved.  The  mnscle 
most  frequently  associated  with  the  atemo-mastoid  is  the  upper  part 
of  the  trapezius,  and  it  is  generally  the  trapezius  on  the  same  aide. 
Of  seven  ei^amplea  of  this  conibiuation,  the  associated  trapezius  wu 
on  the  same  side  in  six,  on  the  other  side  in  one*  But  the  splenioa 
is  associated  with  the  aterno- mastoid  almost  as  frequently  as  the 
trapezius,  and  it  is  usually  the  muscle  of  tbe  apposite  side.  Tha 
ficaleni  occasionally  contract  |  I  have  once  known  both  scaleni  to  be 
involved  with  one  stereo- mastoid.  Often  there  is  also  spasm  in  the 
platysma  myoidea,  which  draws  up  the  skin  into  characteristic  folda^ 
but  does  not  influence  tbe  position  of  the  head.  In  rare  casein  of 
which  I  have  ouly  seen  one,  rotation  of  tbe  head  is  produced  by  tbs 
deeper  muscles  alone,  probably  the  recti  and  obliqui,and  noaccesaibld 
muscle  can  be  felt  to  cou tract. 

Tbe  side  on  wbich  the  muacles  contract  most  strongly  is  more 
frequently  that  on  which  the  muscles  turn  the  head  to  the  left,  and 
hence  this  is  tbe  couimon  direction  towards  which  the  head  deviate*. 
Thua  the  right  sterno- mastoid  was  involved  most  or  only,  rather 
more  frequently   than   the   left.     Tbe   right   trapezius,  which  also 
turns  the  bead  to  the  left,  waa  likewise  affected  more  frequently  tbsa 
tbe  left,  and  the  left  spleniu^,  which  turns  the  bead  to  its  own  side, 
was  involved  far  more  frequently  than  the  ri^bt.     Although  the  cases 
B3tB  not  numerous,  the  frequency  with  which  this  rule  obtained  cui 
scarcely  be  a  matter  of  uceidenl     It  might  be  anticipated,  a  |)riorii 
that  the  muscles  wbich  move  the  bead  to  the  right  would  suffer  most, 
because  they  are  associated  in  action  with  the  right  arm;  but  it  musli 
be  remembered  that  many  energetic  movements  of  the  right  arm  arii 
effected  towards  the  left. 

In  the  cases  in  which  the  muscles  of  tbe  two  sidea  are  equally i 
Involved,  tbe  sterno-mastoiils  are  also  most  frequently  affected*  but 
nsually  in  slight  degree.  Tbe  trapezii  and  sometimes  the  sj^leoii 
contract  strongly.  Barely  all  tbe  muscles  of  the  neck  seem  to  be  in 
action. 

The  movement  of  the  head  caused  by  tbe  spaam  necessarily  differs 
according  to  the  muscles  that  are  chiefly  implicated.  We  have  seem; 
that  tbe  spasm  is  seldom  limited  to  a  single  muscle;  more  often' 
several  muscles  contract  togetber,  and  the  movement  of  the  head  ii 
that  due  to  their  combined  action^  As  the  combinations  are  numer- 
ous, and  tbe  muscles  contract  in  various  degrees,  the  resulting 
movement  of  the  head  varies  considerably  in  different  cases*  and 
sometimes  io  tbe  s-une  case  at  different  staj^es  of  tbe  disease. 

The  sterno-mastoid,  actirtg  alone,  causes  rotation  of  the  head  so  ai 
to  bring  the  mastoid  process  nearer  to  tbe  inner  end  of  the  clavidai. 
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la  tills  movcmeDt  tbe  face  Ib  turned  towards  tbe  oppasite  aide,  tbe 
ehm  U  put  forwards,  aDcl  tbe  head  lasliglitly  iuclined  towards  tbe  side 
of  th«  acting  muHcle  (Fig.  152). 

The  highest  part  of  tbo  irape^iua  attached  to  tbe  sktill,  when  acting 
•liMie,  alightlj  rutatea  tbe  bead  towards  tbe  other  side,  hut  it  iDcliuet 
Um  Iwad  atroDgly  towards  its  own  side  and  at  tbe  same  time  druwa 
Iha  head  backwards.  It  also  raises  tbe  shoulder,  rotating  tbe  scapula. 
The  middle  and  lower  parts  of  tbe  trapezius  are  seldctm  involved. 

The  §plemu§  of  one  si Je  ineliaes  tbe  head,  aud  verjr  sligbtlj  rotates 
the  face  towards  tbe  same  side. 

Equjil  contraction  of  tbe  trapezii  and  spleaiit  on  both  sides,  causes  a 
backward  movement  of  tbe  bead« 
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TiQ.  152, — TortlcolUi  dn^  to  ipflim  In  tbe  1e fib  itemo-mutotd. 
Fie.    163. — Torticollii,     Sputin,  chieflj  tonic,  in   tbe  right  iteiiio-mMtold, 
t«p«oiaUj  in  the  right  iplenini,  with  Hlight4^r  sp&sm  in  the  Uft  ipleniiu. 
In*  fiiitt«ut  WIS  a  mftn,  agfKi  twenty-«ix.  In  whom  the  sp^sTO  hat)  existed  for 
atbt;  it  commenced  gmdnally  after  a  period  of  gremt  menul  anxietj. 

The  effects  of  tbe  chief  combmations  are  as  follows  :^ — The  association 
of  the  Bl4^nio- mastoid  and  the  trapezius  of  the  same  side  preutlj 
iaemMes  the  inclination  of  tbe  bead  towards  tbe  shoulder,  anil  this 
faieraaBC  in  the  iticlinatiou  prevents  anjr  increase  in  rotation^  The 
aasociatton  of  tbe  stemo-mastoid  of  one  side  with  tbe  trapezius  of  the 
Opposite  side  prevents  the  inclination  of  the  lirad.auJ  does  not  apjire* 
mblj  lessen  tbe  rotition  cay.sed  bj  tbe  former  muscle*  tbe  tmpezius 
bcin^  a  feeble  rotator.  Hence  the  rotation  of  the  bead  Is  often 
Torj  great.  The  combination  of  one  stern o- mastoid  and  tbe  oppo* 
site  splenius  causes  extreme  rotation  of  the  head,  so  tliat  tbe  face* 
ss  ill  Fig.  I52f  majr  he  turned  towards  tbe  shoulder.  I  bave  not  seen 
MMj  Cftse  in  which  one  stemo-mastoid  was  associated  with  tbe  splenius 
of  the  same  side,  but  tbe  resulting  movement  would  probablj  ho 
ir  to  that  produced  hj  the  combination  with  the  trapezius  oC  tho 
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mme  side,  a  strong  inclination  of  the  bead  towards  tbe  tboulder.  In 
tbe  case  shown  in  Fig.  153  both  fipleDius  mn soles  were  imToWed  (thu 
right  most),  as  well  as  the  right  steruo- mastoid,  and  a  fitrong^j 
backward  ineliQatioD,  with  some  rotation,  was  the  result. 

Bilateral  spasm,  equal  on  the  two  sides,  always  causes  a  hici- 
ward  moYement  of  tb6  head,  heaiuse  both  steruo- mastoids  soarcelj 
ever  contract  alone,  and  the  spasm  in  the  muscles  at  the  bide  of 
the  neck  draws  the  head  backwards,  and  then  tbe  iuclination  it  in- 
creased by  the  sterno- mastoids.  It  is  doubtful  whether  there  ii  frer 
a  forward  movement  in  any  case  properly  belongiug  to  the  group  now 
under  consideration.  The  retroflexion  of  the  neck  is  sometimes  Tcry 
great ;  the  face  may  even  be  horizontal,  turned  directly  upwards^aiiii 
one  case  that  I  have  seeu.  Such  extreme  spasm  iSf  however,  nxf { 
more  often  the  contraction  is  moderate  in  degree.  An  interestiDig 
fact  about  this  retrocollic  spasm  is  that  contraction  in  the  fronttlei 
muscles  is  aliuost  always  associated  with  the  spasm  in  the  back  of  the 
neck.  The  association  is  a  physiological  one;  in  the  act  of  lookiiig 
upwards  the  bead  is  bent  back,  and  the  eyebrows  are  raised  by  the 
frontales.  If  tbe  spasm  is  clonic^  the  contraction  in  the  forebead  ii 
synchronous  with  tbai  in  the  muscles  of  the  back  of  the  neck* 

The  spasm  in  ali  forms  of  torticollis  may  be  either  tonic  or  cloaie, 
and  often  both  kinds  of  spastn  occur  together ;  clonic  spasm  nuj 
become  tonic  as  it  l»ecomes  intense^  or,  more  commonly,  tonic  spaiJs, 
as  it  increases,  becomes  clonic  and  jerky.      It  usually   varies  in 
intensity  from  time  to  time,  and  either  form  may  be  intermittent 
Tbe  patient  is  able  to  keep  the  head  still  for  a  time,  but  every  now 
and  then  it  is  drawn  to  one  side,  either  stecidily  or  in  jerks.    Th» 
spasm  is  seldom  absent  for  more  tban  a  few  minutes.     Aa  it  comes 
on,  the  affected  muscles  stand  ont  conspicuously  in  their  con  traction. 
Occasionally  the  spasm,  either  tonic  or  clonic,  is  practically  continuoas. 
The  same  TariaLions  are  seen  in  the  reirocollic  variety,  but  dome 
spasm  is  relatively  more  common,  and  intermissions  are  less  commoa. 
Tbe  contractions  are  often  muderate  in  degree  and  frequent  in  recur- 
rence, so  that  the  spasm  (especially  at  Erst)  bears  more  rest uiblaDceto 
tremor  than  in  the  ordinary  forms. 

In  iiios!>t  cases  tbere  is  a  strong  tendency,  in  the  course  of  time,  for 
the  spasm  to  spread  and  to  involve  other  muscles  in  addition  to  that  in 
which  it  commenced.  Even  when  the  contractions  are  limited,  if  the 
movement  of  the  head  is  forcibly  prevented,  tbe  spasm  often  tempo* 
rarOy  spreads  to  otber  muscles.  Tbus,  in  a  case  in  which  one  eplenias 
alone  habitually  contracted,  if  the  movement  was  prevented*  the 
iiterno> mastoid  began  to  contract. 

In  some  cases  tbe  spasm  is  not  limited  to  the  muscles  of  the  nedr; 
it  involves  either  the  arm,  or  the  face,  or  the  muscles  of  mastication. 
The  face  is  seldom  constantly  involved,  but  muscles  occasiooally 
contract  during  a  severe  paroxysm.  In  one  instance,  with  clonic 
vpaism  in  one  eterno<mastoid  and  trapezius^  at   the  height  ol  the 
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Allmekt   tbere  wat  often   twitcliing  of   tbe  eyelids  and  pouting  of 

lk0  Ujp*.  The  s}mBiii  in  the  face  Dia/  occur  on  tbe  side  on  wliieh  tha 
il0RMKinMtoid  oantracts,  or  contracte  meet  strongly*  In  one  mstanoer 
ill  wldioli  Uiero  was  continuous  clonic  spasm  in  the  right  BtemO'tDastoid* 

ind  very  little  in  the  left,  there  were  almoBt  constant  contractions  in 

tbe  right  side  of  the  face.     Karel  j  the  spaam  is  equal  on  tbe  two  sides 

of  ihi  face  when  tbe  spasm  ii^  the  neck  is  unequal,  as  in  a  caa^e  just 

aBDtioned,    In  retrocoUic  spasm  there  may  he  some  bilateral  con trac- 

lioil  in  tlie  lower  facial  muscles,  es- 

ptetiiUj  in  the  eleyators  of  the  u[»per 

li|K  ftl  the  height  of  a  paroxysm,  in 

addition  to  the  constant  spasm  in  the 

ffonliJM,    already   described.      The 

■ansilen  are  involTcd  in  true  torti. 

eoIUe  spasm  rarely,  and  onlj  at  the 

liieiglli  of  a  paroxysm.      In   chrotiia 

i«ixooollic  spasm  they  are  sometimes 

eoBstjuitly  affected. 

Wben  tbe  arm  is  involved,  there  is 

always  unequal  spasm  in  the  two  sides 

of  ihe  neck.  The  stemo-mastoid  that 
I  is  nosi  affected  may  be  on  the  same 

sido  as  tbe  arm,  or  on  the  opposite 
[  sidSt    In  the  cases  that  X  have  seen 

in  which  the  arm  was  affected  after 
.  Ibo  neck,  it  was  the  arm  on  the  side 
L^nosite  to  the  most  affected  sterno- 
kKstotd.  When  the  arm  is  affected 
PBwt*  either  ^terao-mastoid  may  be  the 
I  teal  of  the  chief  spasm,  and  the  bead 
I  may  thus  be  turned  from,  or  inclined 

towards,  the  nrm  that  is  affected.    In 

ooo  case  of  clonic  spasm  in  the  light 

st«mo*ma*»toid.  there  was  also  spasm 

in  the  left  deltoid,  but  in  no  other 

Biucle.      AnotKer    instance    of    this 

rdatlon  is  presented  hy   the   patient 

shown  in  Fig.  154.    In  him  the  spa^m 

commenced  in  the  arm  and  spread  to  the  neck,  where  it  involved  the 
I  right  ilei  no-mast  Old.  the  left  trapezius  and  spleoius,  and  the  right 

pUtysma.     It  became  continuous  in  both  arm  and  neck,  so  thiit  tbe 

upper  arm  was  in  constant  strong  adduction,  and  tbe  forearm  was 

oarried  in  front  of  the  body,  while  tbe  face  was  turned  towards  the 
I  shoulder* 
.      As  an  instance  of  the  peculiar  forms    met  with  occasionally  in 

talants  may  be  menticmed  that  of  a  girl,  aged  eleven  months»  whose 
[  toad  was  drawn  strongly  to  the  left,  and  agitated  by  clonic  spasm  for 


^ 


Fio.  \h\, — Sposnir  ehiefly  tonie,  in 
th«  left  iteroo'iniutoid*  right  trs- 
pexius.  And  the  whole  of  the  right 
artu,  which  w«a  ttron{;ly  iidducted 
by  spttfttn  iQ  the  pectomlis,  Th« 
P^tietit  WM  a  mnn  ngeil  fartv-six, 
m  whom  the  Bpagni  haMil  existed  far 
two  years.  It  oommeuced  griidit- 
aOv  ill  the  h&ad. 
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a  few  minutest  twelve  to  twenty  times  a  day.  The  affection  had  com* 
menced  acutely,  without  obrioua  cause.  At  first  each  attack  nii 
attended  by  deriatiou  of  the  left  eye  to  the  right,  and  by  UTtUgniii 
in  this  eye  during  the  internals,  but  the  eye  symptoms  ceased  after  a 
few  weeks,  A  sister  of  the  child  was  said  to  hare  suffered  ia  Iht 
game  way,  for  a  time,  at  about  the  same  age. 

Considerable  spasm  always  occasions  discomfort  to  the  patient, 
partly  dae  to  fatigue  in  the  muscles.  There  is  not  commoulj  an? 
actual  cramp-like  pain  in  them.  The  neuralgic  pain  tliat  is  oftezi 
complained  of  at  the  onset  usually  ceases  after  a  time,  but  sometimes 
continut'fi  in  Tsiryin^  degree.  When  there  is  spasm  in  the  arm,  the 
limb  is  often  the  seat  of  considerable  pain^  and  I  have  known  severe 
fmin  in  both  arms  to  attend  the  attacks  of  spasm  in  the  neck*  It  is 
said  tbat  there  are  oc<Misionally  tender  points  in  the  course  of  tlie 
cerrical  nerres,  but  tbey  are  not  common.  Another  rare  sensory  lyiap 
ptom  ia  tingling  and  numbness  in  the  arm,  from  the  compression  d 
the  nerves  of  the  brachial  plexus  by  the  scaleni. 

The  muscles  that  are  the  seat  of  considerable  spasm  undergo,  im 
timo,  some  hy|^^ertrophy,  and  may  become  very  distinctly  l&rg€r  thia 
those  on  the  other  side.  They  never  waste.  The  electrical  irrita* 
bility  is  generally  normal,  sometimes  indeed  it  is  abnormally  greats  «| 
that  a  very  weak  current  of  either  kind  suffices  to  put  the  mnjolet  ia 
a  state  of  strong  contraction^ 

The  course  of  tbe  disease  varies  in  different  cases.  Often  the  ipasai 
Blowly  increases  in  intensitj  and  widens  in  range,  but  ceasea  to  be 
progressive  after  a  few  years,  and  may  remain  stationary  for  the  leil 
of  life.  In  other  cases,  however,  it  remains  slight,  sometimes  con- 
fined  to  a  single  muscle,  and  may  not  undergo  perceptible  inci«ate 
durin;?  many  yeiirs.  Leas  commonly  it  diminishes  after  it  baa  lasted 
for  a  few  months  or  years,  and  may  pass  away,  either  spontaneously 
or  us  tbe  result  of  treatment,  and  it  may  return  after  a  variable  period 
of  freedom,  as  in  the  cases  mentioned  in  the  section  on  causation.  In 
some  instances  it  does  not  disappear  altogether,  although  it  becomes 
slight  and  occasional.  In  a  case  recorded  by  Brodie,  the  spasm  ceated, 
for  the  time,  during  an  attack  of  insanity,  and  I  have  seen  aa 
analogous  case.  The  disease  does  not  develop  to  any  disorder  of  more 
Bcriou.s  chararter,  nor  has  it  any  tendency  to  shorten  life,  although  it 
may  lessen  very  much  the  pleasure  of  existence* 


ich  4H< 


Pathology. ^In  no  case  of  torticollis  has  a  lesion  been  founi 
cjin  be  regarded  aa  an  indication  of  the  morbid  process  to  which 
spasm  is  due*  Tbe  pathology  of  the  disease  is  theref^tre  a  matter  of 
inference  from  its  symptoms,  its  causes,  and  from  what  we  know  of 
the  nature  of  allied  diseases,  especially  of  facial  spasm  (see  p.  248). 
It  is  almost  soperHuous  to  state  that  tbe  morl»id  pn^cess  cannot 
be  in  the  muscles  themselves  The  facts  that  many  muscles  are 
involvedf  and  tbat  when  the  spasm  commences  in  a  single  muscle  it 
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vmllj  ^reikds  to  otherg,  as  well  as  tbe  general  patbologj  of  spasm, 
aftke  it  probable  that  the  muscular  contractions  depend  on  tbe  oTor- 
Mlumof  nerre^ceUs,  and  DOt  on  anj  irritation  of  nerye  ibrus.  But 
w«  do  not  know  what  nerve-cells  are  primariljr  deranged,  wbetber  they 
wii  the  cells  of  the  lower  spinal  centres,  or  tbose  of  tbe  higher  cortical 
oentrea.  The  ttymptoms  suggest  that  in  some  cases  the  lower»  aud  in 
diber  omas  the  higher  centre  is  that  from  which  tbe  discbarge  origi- 
90ause  tbo  distribution  of  the  spasm  indicates  that  tbe  func- 
;  lerel,  80  to  speak,  of  tbe  iliecharge  is  not  alwaje  tbe  same.  In 
the  affected  musclea  are  those  that  act  together  in  produciog  a 
moyement,  although  thejr  are  supplied  by  different  nerves.  It 
probable  that  such  a  spasm  depends  on  the  over-action  of  a 
t  in  which  movements,  rather  than  m  iiKcles,  are  represented.  On 
tba  other  hand,  when  the  spasm  is  of  a  single  muscle^  or  of  muscles 
ih*t  are  not  phYsiologicallj  associated^  it  seems  more  proV»able  that  it 
depends  on  a  lower  centre,  such  as  the  spinal  or  bulbar  grey  matter 
from  which  the  nerves  proceed.  The  physiological  association  of 
muscles  is  specially  noticeable  in  tbe  contraction  of  the  frontales  in 
petrocollic  apasm*  These  muscles  are  innervated  from  the  facial 
nucleus  in  the  pons,  while  tbe  muscles  at  tbe  back  of  the  neck  are  for 
the  most  part  innervated  from  the  spinal  cord.  It  seems  far  more 
protiable  that  such  an  associated  spasm  depends  on  the  cortical 
centres  than  that  it  is  due  to  tbe  lower  cent  re  s«  So,  toOj  in  the  cases 
in  which  there  is  spasm  in  tbe  muscles,  on  both  sides  of  tbe  neck, 
that  are  concerned  in  turning  the  head  to  one  side.  On  tbe  other 
hand,  such  an  association  as  that  of  the  muscles  which  incline  the 
head  towards  one  shoulder,  or  strong  spasm  limited  to  one  steruo- 
mastoid  and  tbe  opposite  deltoid  muscles,  seems  more  intelligible  on 
the  assumption  that  tbe  over-acting  nerve-cells  are  those  of  the  lower 
centres,  since  these  muscles  do  not  commonly  act  together  without 
others.  The  causation  of  the  disease  by  injuries  that  involve  forcible 
bending  of  tbe  neck  also  suggests  that,  in  such  cases,  tbe  spasm 
proceeds  from  the  lower  centre.  We  have  seen  reason  to  believe  that 
the  over-action  that  causes  facm.1  spasm  is  sometimes  in  tbe  cortical 
centres,  and  some  times  in  the  lower  centres.  At  the  same  time  we 
must  not  lay  too  much  weight  on  the  significance  of  functional  asso- 
ciation. It  is  probable  that  tbe  connection  of  the  cells  of  the  lower 
centres  is  determined  by  this  association,  and  the  manner  in  which 
the  spasm  spreads  among  the  muscles  on  both  sides  is  often  more 
intelligible  on  the  assumption  that  tbe  over- acting  celts  are  those  of 
lower  centres.  It  may  be  noted,  moreover,  that  there  is  reason  to 
believe  that  structures  in  the  lower  part  of  the  pons  Varolii  influence 
the  associated  action  of  rotation  of  the  bead  (see  p»  187).  There  is 
one  important  difference  between  the  spasm  in  torticollis  and  that 
which  occurs  in  the  same  muscles  as  a  consequence  of  cortical  disease. 
In  the  latter  a  conjugate  deviation  of  the  eyes  is  tjsually  associated 
with  that  of  the  head,  and  this  is  true  also  of  the  epaem  that  results 
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from  irritatioii  of  tlie  atructiires  in  the  ponfl.  Id  ordioary  toHic«iDi%* 
liowever  widelj  the  spasm  sprcada,  the  muscles  of  the  eyeball  are  not 
implicated*  From  these  considerations  it  seems  doubtful  whether  we 
have  at  present  sufficient  evidence  to  justifjr  us  in  coming  to  anj  con- 
oluiiou  regarding  the  seat  of  the  primarj  OTer-action  of  the  €e]Ji 
which  causes  the  symptoms. 

The  nature  of  the  morbid  process  18  also  mTolved  in  a«  mod 
)ba0uritj  as  it  is  in  all  other  similar  spasmodic  diseases.  Thit 
there  is  an  unnaiural  state  of  the  uerve^cells,  io  consequeuoe  of  which 
nerve>foree  is  spontaneously  liberated^  is  scarcely  more  than  &  sUte^ 
ment  of  the  observed  facts,  and  leaves  us  still  iguorant  of  ihi 
condition  on  which  the  phenomena  depend.  There  is  at  precent  110 
evidence  that  the  overactioii  of  the  cells  depends  on  any  morbid 
process  outside  them»  or  any  lesions  that  could  be  detected  by  naked* 
eye  or  microscopical  examination*  The  fact  that  neurotic  hereditj 
can  often  be  traced  as  a  predisposing  cause,  suggests  that  the  o?er* 
action  has  its  origin  in  a  primary  derangement  of  the  nerve* elemeati 
themselves.  It  is  to  be  noted  that  this  disease,  in  common  with  other 
spasuiodic  affections  of  the  same  class,  comes  on  usually  in  adult  lii€» 
and  seems  to  depend  on  a  local  failure  io  the  stability  of  function  tbit 
has  been  long  developed,  and  cannot  therefore  be  ascribed  either  to  an 
imperfect  establishment  of  function  on  the  one  hand,  or  io  actual 
senile  changes  on  the  other.  In  their  occurrence  at  the  time  when 
nerve-action  might  be  expected  to  possess  its  full  stability  and  preoiiioii, 
and  also  in  their  local  character,  these  aSections  constitute  an  i 
io  which  we  have  as  yet  no  solution* 


Diagnosis. — The  diagnosis  of  spasm ociic  torticollis  seldom  pres^nti 
any  difficulty.  The  condition  that  has  been  termed  **  false  torticollii 
in  which  there  is  a  deviation  of  the  head  from  some  other  cause  th 
muscular  contraction,  is  readily  distinguished  from  the  variety  1 
doe  to  shortening  of  one  sterno -mastoid  (with  which  alone  it  is  likd 
to  be  confounded)  by  noting  the  relation  between  the  p<:»sition  of 
head  and  the  side  on  which  the  muscle  is  tense.  In  the  spurio 
form  the  sterno-nmstoid  is  tense  on  the  side  towards  which  thefaosi 
turned ;  in  the  true  form  the  tension  is  of  the  opposite  muscle. 
EetrocoUic  spasm,  when  the  movementB  are  small  in  range,  is  apt  ta 
be  mistaken  for  simple  tremor^  but  the  muscular  contractions  can  bs 
felt  to  be  more  violent  than  they  ever  are  in  simple  tremor,  and  the 
associated  spasm  in  the  fr  on  tales,  which  has  been  couHpicuous  in  all 
the  cases  I  have  seen,  supplies  an  absolute  distinction  between  the 
two  affections.  Another  occasional  difficulty  is  the  distinction  of  true 
torticollis  from  hysterical  spasm  of  torticoUic  type.  The  facts  of 
etiology  show  that  under  thirty  true  torticollis  seldom  oeeuxs  id 
females,  and  therefore  at  that  period  there  will  always  be  a  presump- 
tion that  the  affection  is  hysterical,  but  after  thirty  the  mere  fact  of 
iei  must  not  be  allowed  weight    As  a  rule,  hysterical  epasm  tends  to 
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apread  from  the  aeck  ta  the  tnink,  wlucb  becomes  affected  bj 
wriUiiiig  moTements.  In  all  tbe  c&ees  tlmt  I  have  aeen  in  which  the 
condiiioas  of  onset  raUed  a  auspicion  of  tbe  hysterical  nature  of  the 
ctum,  and  the  tptutm  was  limited  to  the  ueck,  and  was  tjpical  in  form, 
%hm  affection  turned  out  to  be  the  true  variety.  There  is,  indeed,  no 
mhHllllto  cnterion  by  which  thts  puiut  in  diagnosis  luay  be  determined. 
I  lia/fa  even  known  recovery,  under  treatrjieut  syited  for  an  hysterical 
afltoeyon*  to  be  followed  by  a  return  of  persiBtent  spasoi. 

Pmoo3ro8i8, — The  facts  of  tbe  course  of  torticollis,  already  men- 
tioned, show  that  the  proguosis  most  be  gnive  in  every  developed 
case.  The  more  severe  the  spasm,  the  wider  its  extent,  and  the  longer 
tia  durution,  the  smaller  is  tbe  prospect  that  considerable  relief  or 
aiH»lion  will  he  obtained.  This  is,  however,  greater  in  the  first  half 
of  i^ult  life  than  in  the  second,  and  it  la  better  when  the  spasm  ia 
TariabLe  than  when  it  it  uniform  in  seat. 


TaaATifaxT. — The  removal  of  any  influences  that  can  be  regarded 
M  having  helped  to  iuduce  the  disease  is,  of  course,  of  the  fi^rst  import- 
aaee.  Cases  do  not  often  come  under  treatniotit  in  the  early  stage, 
bnt  it  is  desirable  that  any  stiffneds  due  to  cold,  that  has  lasted  for  an 
nnusually  long  time»  should  be  treated  i»y  re»t  and  hot  a |) plications. 
Unfortunately  it  is  very  rare  for  causal  treatment  to  have  any  appre- 
ciAiUe  influence  on  the  disorder.  The  same  may  be  said  of  tonic  treat- 
tneot  in  general,  necessary  as  it  is  to  give  tonics  whenever  they  are 
indicated.  Drugs  that  may  l>e  called  '*  stimulant  nervine  tonics*" 
such  as  valerianate  of  zinc  and  asafcetida,  sometimes  have  a  marked 
influence  on  the  spasm,  even  in  cases  in  which  it  is  certainly  not 
hysterical  in  nature*  In  one,  the  adminstration  of  these  two  drugs, 
without  other  treatment,  reduced  severe  spasm  to  a  very  t lifting  degree 
of  intensity,  and  the  improvement  contiuued  for  some  months,  but  the 
apaam  then  increased  again  and  resisted  all  remedies.  Sedatives 
fr«|tiently  lessen  the  spasm  while  their  action  on  the  system  continues, 
capedally  opium,  morphia,  chloral,  succus  couii  in  large  doses  (gra« 
doally  increased  to  two  ounces),  bromide  of  potassium,  and  Indian 
hemp.  But  the  discontinuance  of  the  drng  is  usually  followed  by  a 
i^l^pse  to  the  former  degree  of  severity,  although  occasionally  this  does 
not  take  place  for  some  weeks  or  even  months.  I  have  only  once 
known  great  and  permanent  improvement  to  result  from  the  internal 
administration  of  sedatives,  which  in  this  case  oonsisted  of  the  oom- 
bination  of  bromide  of  potassium  and  cannabis  indica.  There  ia  one 
mode  of  treatment  that  has  in  many  cases  had  a  more  lasting  influence^ 
bnt  it  is  a  remedy  that  has  to  be  carefully  weighed  in  the  balance 
against  the  disease, — the  hypodermic  injection  of  morphia.  Contiuued 
for  several  months,  in  do^^ea  increased  gradually  to  half  a  grain  or  a 
grain  a  day,  it  has  entirely  removed  the  spasm.  But  the  patients 
so  treated   find  the  discontinuance  of  the  drug  extremely  difficult, 
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not  oeIj  on  accoimt  of  the  craviDg  for  it  that  is  established,  hut  iIm 
because  {what  is  porhaps  part  of  the  craving)  they  feel,  or  ima^nis 
they  f^el,  a  teiidencj  to  the  return  of  the  spasm  if  the  drag  is  di^ 
coBtiiiueci,  In  one  very  severe  and  distressing  case  of  retrocolli« 
spasm,  in  a  man  aged  forty-five,  all  muscular  contractions  oauai 
under  the  iiiQuence  of  the  drug,  and  the  patient  has  now  been  free 
for  ten  years,  but  has  never  left  oft  the  use  of  morphia,  although  he 
has  not  increased  the  dose  above  that  named.  A  patient  io  treated 
should  undergo  a  subsequent  course  for  the  eradication  of  tbemorpUi 
habit,  before  he  passes  from  the  liauds  of  tbe  practitioner,  and  theisffect 
of  the  withdrawal  of  thu  morphia  should  be  carefully  observed,  Co* 
caiue  may  be  used,  but  for  a  time  only,  as  the  morphia  is  being  villi, 
drawn.  Unless  these  measures  are  adupted,  the  treatment  is  Uis 
substitution  of  one  morbid  state  for  another,  and  that  which  is  sub- 
stituted  may  be  in  the  end  the  more  harmful  of  the  two.  The  pAtieni 
above  mentioned,  however,  has  had  ten  years  of  perfect  comfort  id 
exchange  for  a  condition  that  was  most  distressing  i  the  spasm  wum 
severe  that  he  could  never  enter  a  public  conveyance  on  account  of  ih» 
painful  observation  he  excited.  Beynolda  has  also  described  favorahk 
results  from  the  treatment.*  The  addition  of  arsenic  to  the  injected 
morj^liia  has  been  advocated  by  Radcliffe,  but  arsenic  alone,  either  by 
the  mouth  or  by  hypodermic  inject  ion,  seldom  has  much  iufluence,! 
and  it  is  therefore  probable  that  the  influence  of  the  combinutiou 
is  due  chiefly  to  the  morphia.  The  beneficial  influence  of  intenuil 
remedies  has  been  chiefly  observed  in  cases  in  the  first  half  of 
adult  life,  in  which  there  is  occasionally  a  distinct  tendency  for  the 
spasm  to  subside  and  even  cease.  The  energetic  and  prolonged  nse  of 
morphia  is,  however,  an  exception  to  this,  since  it  has  been  eqoallT 
effective  in  hiter  life. 

Electricity  has  been  used  in  various  ways  in  the  treatment  of  ths 
diseii^e.  The  method  that  has  generally  been  employed  ia  the  apph* 
cation  of  the  voltaic  current  to  over-acting  muscles,  a  weak  current 
being  used,  which  has  some  sedative  influence.  Tbe  positive  pole 
may  be  placed  just  below  the  occiput  or  on  the  highest  accessible 
part  of  the  nerve,  and  the  negative  on  each  contracting  muscle  for 
five  or  ten  minutes.  Thus  employed,  it  has  been  said  to  do  good  in 
some  cases  ;  in  one  of  severe  bilateral  spasm,  recorded  by  Poore,  the 
affection  almost  ceased  under  the  treatment,  but  the  ease  was  pecuiiiLr, 
and  possibly  aUied  to  the  hysterical  form.  In  general,  electrrdly 
fails  to  do  more  than  produce  a  slight  and  transient  diminution  in  tbe 
spasm  J  I  have  not  myself  seen  any  permanent  good  result  from 
the  agent,  even  when  long  continued.  Faradisation  of  the  an 
nists  of  the  over-acting  muscles  has  been  recommended,  but 
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•  « System  of  Med./  vol.  ii,  p.  797.  | 

f  A  case  of  clonic  fipatm  n  hicli  rt:covered  under  tbe  sdmiidst ration  of  anenie, 

recorded  bj  Buzzard,  wai  certainly  of  byiterical  Dfttnie  ('Brit  Med*  Joonu/  1881, 

p.  037). 
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ii  as  destitute  of  ratioQal  foundatiOD  as  it  certainly  is  of 
i<mX  eftcct.  The  diseasa  proliably  never  results  from  the  weak* 
of  tlie  oppooentSy  and  cannot  be  lessened  bj  meiea^ing  tbeir 
ftietifitf*  A  blister  over  the  contracting  masclea  may  lessen  the  spasm 
for  &  time  in  Terj  marked  degree,  but  the  effect  is  seldom  as  per* 
man^Dt  as  It  often  is  in  hysterical  spasm.  BUsteriDg  over  the  cervical 
spine,  however,  apparently  arrested  the  affection  in  one  instance.^ 

MiNrbanieat  supports  afford  occasionally  some  relief,  which  depends 
on  the  fact  that  the  greater  the  morement  and  muscular  contraction, 
th0  greater  is  the  discomfort  produced^  Many  patients  are  compara* 
lm}j  oasy  when  they  are  sitting  in  a  chair  with  a  higb  back,  against 
which  ibey  can  fix  the  bea«i.  The  best  support  is  one  in  which  a 
rigid  rod  is  carried  up  to  the  back  oC  the  head,  and  from  its  top  a 
tmall  pad  projects  on  the  side  towards  which  the  occiput  is  turned  by 
the  sps^m,  so  that  the  patient  is  able  to  press  the  bead  against  the 
pttd.  The  instrument  needs  careful  contrivance,  having  to  be  specially 
adapted  to  each  indifidual  case,  and  it  b  only  when  the  spasm  is 
BSOdeFate  in  degree  tiiat  the  expedient  is  very  siiccessfuL  lustru- 
ttMlils  that  are  designed  to  fix  the  head  rigidly^  and  prevent  all  move- 
moiii.  can  never  be  endured. 

Surgical  measures  have  been  frequently  employed  in  the  treatment 
of  torticollis,  but,  with  one  exception,  tbeir  effect  has  been  slight  and 
disappointing.  The  most  useless  procedure  that  has  been  employed 
10  the  division  of  the  tendon  of  the  contnictiug  muscle.  This  has 
baeci  sometimes  done  apparently  because  the  operation  cures  the  totally 
diflsf^nt  fixed  wry-neck.  In  active  spasm  it  ie  worse  than  useless, 
beea-ose  the  di?ision  of  the  tendon  permits  the  muscle  to  shorten, 
while  it  does  not  check  the  spasm,  and  the  greater  the  contraction  of 
the  muscular  fibres  the  greater  is  the  pain  occasioned  by  the  contrac* 
tion.  In  one  case  that  came  under  my  notice  some  time  after  the 
opemtion  had  been  performed,  the  patient's  suffering  was  much  in- 
creased, and,  possibly  in  consequence  of  the  increased  pain»  the  spasm 
had  spread  to  other  muscles. 

In  many  cases  in  which  the  spasm  was  confined  to,  or  greatest  in, 
the  stemo*mastoid,  or  in  this  and  the  trapezius,  the  spinal  accessory 
tierfO  has  been  stretched*  Temporary  relief  has  followed,  but  when 
th#  effect  of  the  stretching  bad  passed  away,  the  spasm  has  almost 
invariably  returned  in  its  original  severity .f  The  only  operation 
thai  can  be  credited  with  an  approximate  or  actual  cure  of  the  affec- 
tioii  is  division  of  the  nerve,  with  excision  of  a  piece,  half  an  inch  or  so 
in  length,  to  prevent  reunion  of  the  ends.  The  operation  causes,  of 
eonrse^  permanent  paralysis  and  atrophy  of  the  muscular  fibres  to 

^  Morton  Priooe,  *  Boston  Mdd.  and  Surg.  Joam.,'  1886. 

t  The  only  osm  ia  which  great  improvement  foUowsd  Stntobing  wai  very 
mtinal  in  tba  f&et  tbst  tlie  pntient  wiu  a  boy  of  foarteeai,  And  th«  ipiam  ftffeeted 
4I10  the  maiclet  of  tbe  buck  &tid  both  ftrmt.  It  was  probably  more  cloeely  silted 
U)  tli«  hyet«ric&l  than  to  tbe  ordinary  form.     (SonUrnm^  *  Lance V  18S1»  il,  ^  8d9.) 
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which  the  nerve  is  diBiributed,  of  the  whole  muscle  if*  as  m  tlie  qim 
of  the  stem  a- mas  to  id  aad  upper  part  of  the  trapezius,  tbere  is  oe 
other  aerve-8upp1j.  All  spasm  id  the  muscle  thus  paralysed  ii 
necessarily  abolished.  Campbell  de  Morgao  first  cured  a  patieot  (is 
1862)  by  tbis  procedurej  and  it  has  since  been  employed  with  succeis 
in  many  cases.  When  other  muecles  have  also  been  iuTolyed,  m 
slighter  degree,  the  arrest  of  the  spasm  in  the  muscles  £rst  aod 
most  affected  has  frequently  been  followed  by  a  remarkable  diminution 
in  the  contractions  in  the  other  muscles,  which  hare  subsided  to  & 
merely  trifling  degree,  and  sometimes  baye  gradually  ceased.  Wbfn 
other  muscles,  as  the  splenius,  complexus,  &c.,  have  been  the  leat  of 
severe  spasm,  this  has  commonly  persisted  after  the  operatiao  on 
the  Bpinal  accessory  nerve  ;  but  it  has  been  shown  by  Keen  and  Nobli 
Smith  that  this  spasm  may  also  be  reduced  to  a  slight  degree,  or  »» 
moved,  by  the  subsequent  division  of  the  posterior  branches  of  two  or 
three  of  the  cerTica!  nerves  supplying  the  muscles  involved*  Keun^ 
tomy  is  certainly  the  most  successful  method  yet  emptojed  in  ths 
treatment  of  torticollis.  The  paralysing  efifect  of  the  division  of  thi 
branches  of  the  spinal  nerves  is  unimportant;  the  palsy  of  the  sterao- 
mastoid  interferes  with  tbe  movement  of  the  head  in  some  degree, 
but  very  little  with  its  position ;  that  of  the  trapezius  lessens  the 
power  of  the  arm,  but  this  is  a  far  slighter  inconvenience  to  the  patieoi 
than  the  spasm  which  it  replaces.  The  remarkable  subsidenoe  of 
moderate  spasm  in  other  muscles  than  those  chiefly  affected^  may 
perhaps  be  due  to  the  fact  that  the  operation  necessarily  arrests  the 
transmission,  not  ouly  of  the  motor  impulses  to  the  muscle,  bat  also  of 
the  afferent  impulses  from  the  muscle  to  the  centre*  These,  genented 
by  the  muscular  contraction  a,  must  he  intense  and  constant^  and  mar 
be  concerned  in  the  extension  of  the  c^^ntral  over-actioiu* 
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Tetanus  is  a  disease  of  the  nervous  system,  characterised  hj  penif* 
tent  tonic  spasm,  with  violent  brief  exacerbations.  The  spasm  almost 
always  commences  in  the  muscles  of  the  neck  and  jaw,  c&osiDg 
closure  of  the  jaws  (frtffwitr^,  locJcjaiof)  f  &nd  involves  the  muscles  of 
the  trunk  more  than  those  of  the  limbs.  It  is  always  acute  in  onset, 
and,  of  those  who  are  attacked,  a  very  large  proportion  die.  The 
disease  ia   usually  the  result  of  a  wound    {traumatic  tetanus)^  hut 

*  Anioiig  the  cftae«  of  iuccetaful  netirectomj  de»cribed  and  diacatted  ar«  thois 
De   Morgan,    '  Med^-Cbir,    Rev/    18G6,   •nd    *  Lniicet/   Aug.,   1867;    AntiAiK 
'  Lancet/  187y ;  Sunds,   Til  la  ax,  nnd  Han  sen  ;  c«aei  quoted  by  Bowlby,  *  li^i 
iBd  Difteaafta  of  Nervea  f '  Ballan  ce,  *  St.  Thmiiat*i  Hoap.  B^p./  1884 ;  Ewd ,  •  Ai 
of  Surgery,'  Juti.,  1891 1  Noble  Smith, '  Urit.   Med.  Journal/  1891,  and  a.  ptiinpblc^ 
■  Spaimodie  Wty-neck,'  In  whieh  aro  quoted  the  detaili  of  all  the  pabliaiiod  caact. 

t  Properly  •*  locked  jaw," 
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Mtoe 
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Qetimai  occurs  without  external  injurj>  eapeciallj  afCer  eiposure  to 
^  (idwpaikic  OT  rheumcUic  iefanvs).     It  occurs  also  in  newl/boro 
.Jlildreii  (idanus  neonatorum,  trismuM  na^eentium),  and^  turelj^  after 
okildbirtli  or  abortion  (puerperal  ietanuM}^ 

BnoLOOY. — Traiunatto  tetanus  is  far  more  common  in  males  than  in 
femiUes*  the  proportion  being  nearly  as  6  to  L*  The  idiopathic  form  also 
occurs  in  males  more  frequently  tlian  in  females,  although  the  dispro- 
portion is  not  quite  so  great  as  in  the  traumatic  form.  Of  46  idiopathic 
oasei  87  were  males  and  9  females,  a  proportion  of  4  to  1.  Donht- 
kai  the  chief  cause  of  the  dilEerent  liability  of  the  seies  is  the  greater 
exposure  to  the  immediate  causes,  involved  in  the  ocoupations  of  mem 

Tetanus  occurs  at  every  period  of  life.  The  distribution  of  160 
tTKumatic  cases  and  of  46  idiopathic  cases  is  shown  in  the  tables 
below.  During  the  first  five  years  of  life  (the  first  month  ex- 
oepted)  there  is  almost  complete  immunity^  the  cases  under  ten  oo-> 
0iirmg  after  five.  The  second  decade  of  life  yields  the  largest  propor- 
tioo,  rather  more  than  a  quarter;  the  third  and  fourth  deca^les,  each 
rather  less  than  a  quarter,  so  tbat,  in  the  thirty  years  of  life  from  ten 

<  forty,  about  three  quarters  of  the  total  number  of  cases  occur.  The 
I  ooutinueSf  witJi  decreasing  frequency,  up  to  old  age,  and  has 
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been  met  with  as  late  ai  eighty-nine  (Yandell).  The  few  cases  in 
cfatldbood  (hve  to  ten  years)  occur  in  each  sex  with  almost  equal  fre* 
qaenoy ;  from  ten  to  forty  the  proportion  between  the  sexes  is  near  the 
average  (1  to  6)  ;  between  forty  and  fifty,  women  sulEer  still  less  fre* 
ioeiitlyt  and  scarcely  ever  after  fifty.  ^ 

Dark-skinned  races  have  been  observed  to  suffer  from  all  forms  of 
ietanua  more  frequently  than  Europeaua  when  both  are  exposed  to 
the  same  iofiuences.    In   hot  countries,  e.  g,  India  and  the  West 

*  Hie  publlibed  i^riet  of  ciuen  at  QliiRgow  (LawriOf  *  Glasgow  Med.  Joani^/ 
1S6S,  voL  i,  p.  339),  and  At  Oay*i  Hoipitjil  (Poltiiiil.  '  Guy's  lloip,  B«p.,'  1867  j  F. 
TajIot,  '  Quj*t  Hotp.  R«p./  1878),  Idmpathie  cues  txdnded,  comprise  100,  of  which 
1^  were  in  malea  and  22  in  femAlct,  Con»6cntive  terie*  of  catei  tlich  a*  thete  girt 
nors  aeearate  atatUtlci  than  colleetioni  of  csmi  wMch  have  been  publitiied  tepa- 
rmtoljr  (often  oo  sccotmt  of  •ome  special  feature),  and  also  than  tbe  mon  massiTO  b«| 
ttndilTereiiiUted  itatiitiei  of  the  genoral  inortalltj. 


676 


TETANUS. 


Indiefi,  tetanus  is  far  more  common  than  in  temperate  regions,  and  1 
it  is  especially  prevaieot  at  certain  perioda  and  in  certain  places.  In  I 
temperate  climates,  bowever,  its  incidence  does  not  appear  to  beJ 
influenced  bjr  weather  or  by  season. 

It  is  donbtTuI  whetber  previous  health  exerts  an  influenoe  on  thiJ 
occurrence  of  the  disease.  The  robust  suffer  as  well  as  the  weakljr J 
It  has  been  thought  that  depressing  emotions  predispose  to  it,  andl 
especially  a  fear  of  the  disease,  but  it  is  doubtful  whether  this  ia^ 
really  proved  by  nscertained  facts.* 

Thi  immediate  cause  of  tetanus  is  a  specific  baeillas,  which,  in  the  J 
nsual  traumatic  form,  is  inoculated  at  the  wound.     The  symptoms] 
depend,  however,  not  directly  on  the  organism,  but  on  a  toxic  mateiisll 
produced  by  it,  which  seems  to  have  an  action  on  the  central  nervous  J 
system  analogous  to  that  of  strychnine.    The  evidooce  of  this  causation  1 
is  conclusive  ;  it  has  been  ascertained  by  tho  researches  of  nnmeroasi 
investigators  during  the  last  six  years,  and  will  be  described  in  the  j 
section   on   Pathology,     The  bacillus  exists  chiefly  in  earth-mould, 
especially  where  any  putrefaction  is  guiug  on»  as  in  manured  soil ;  but  j 
H  is  widely  spread^  and  its  spores  are  probably  rarried  also  by  the  ' 
air.    The  discovery  explains  many  facts  of  causation  that  were  before 
mygterious,  as,  for  instance,  the  prevalence  in  certain  localities  ;  while 
the  fact  that  the  bacillus  thrives  best  at  a  comparatively  high  tem- 
perature explains  the  frequency  of  the  disease  in  hot  countries*     But 
the  precise  relation  of  other  causal  conditions  to  the  action  of  the 
organism  has  still  to  be  cleared  up.     The  discovery  reduces  to  a  sub- 
ordinate position  the  influences  which  were  formerly  regarded  as  the^ 
chief  causes  of  the  disease;  they  miist  not»   however,  be  ignored, 
although  they  need  fresh  study  in  the  light  of  the  new  facts.     For 
instance,  the  different  susceptibility  of  the  dark  and  light-iftkinned 
races  indicates  a  difference  in  the  liability  of  the  individuals^  anab*  ^ 
gous  to  that  which,  as  we  shall  see,  exists  among  different  animals, 
and  it  suggests  that  variations  in  susceptibility  may  exist  in  the 
same  individual,  at  different  times,  as  the  result  of  influences  which 
formerly  were  alone  discerned. 

In  traumatic  tetanus  the  wound  involves  as  actual  breach  of  the  , 
surface ;  it  may  be  in  any  position,  of  any  character,  and  of  any 
degree  of  severity.  Oases  have  been  recorded  in  which  tetanus  has  ^ 
followed  the  most  trjfling  injuries  (the  stings  of  bees  and  wasps,  the 
prick  of  a  thorn,  the  removalf  of  a  foreign  body  from  the  eye),  every 
kind  of  incised,  punctured,  contused,  and  lacerate*!  wounds,  compound 
fractures,  and  almost  every  form  of  surgical  operation,  from  the 
extraction  of  a  tooth  to  ovaiiotomy.    But  it  is  far  more  common  after 

*  A  curioiu  caie  (deicribed  lu  the  last  ^ditioo),  In  which  diesd  of  tho  Hiiwiiw 
AppArently  eicited  the  malady,  bu  beou  deprived  of  Its  sig^ificmncA  bf  the  rM 
diiooireriet,  since  the  injury  wm  a  lacerated  woond  of  the  h*Qd,  produced  by  lit  1 
contact  with  the  ro»d  la  m  fall  from  a  Lorae. 

t  Probftbljr  ntber  its  preience  there* 
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imnctore*!,  oontuaed,  imd  lacerated  wounds  tban  after  ineiBed  wounds. 
Hiemoe  it  is  oomparativelj  rare  after  surgical  operations.  Injuries  ol 
iMrres  have  been  supposed  to  be  especially  concerned  in  its  produc- 
tiun,  and  tJiose  of  small  nerres  rather  than  those  of  large  nerve* 
tm&ki.  It  also  follows  eitensive  burns,  and  also  severe  froBtbites. 
The  order  of  frequency*  wilh  which  the  several  parts  have  been  the 
teal  of  the  wouud  that  caused  tetanus  is  (1)  hand,  (2)  leg,  (3)  foot, 
(4k  head  and  neck,  (5)  arm,  (6)  trunk.  The  wound  baa  sometimes 
been  in  an  nnheahhj,  irritated  condition;  more  frequently  it  has 
been  in  a  perfectly  healthy  state,  and  sometimes  cicatrisation  has  tieen 
ad?&need,  or  even  complete.  Since  attention  has  been  given  to  the 
point,  it  has  been  observed  that  in  a  consideinblo  proportion  of  the 
cases  the  injury  involved  contamination  of  the  wound  with  soil,  as  in 
falls  on  the  ground,  a  puncture  by  a  broken  stick  or  stake  which 
had  been  in  the  earth,  or  by  a  splinter  from  a  dirty  floor.  Such  a 
splinter  from  the  floor  of  a  skittle  alley,  penetrating  beneath  the  nail, 
produced  it;  one  fatal  case  was  due  to  a  compound  fracture  of  both 
femora,  from  a  fall  in  which  the  ends  of  the  bones  were  covered  with 
eatth ;  g^irdeuers  have  suffered  from  punctures  by  sticks.  In  most 
of  these  cases  the  tetanus  bacilli  were  found  in  the  source  of  the 
eontaminating  material ;  their  presence  explains  the  iufluence  of  these 
injuries.  They  have  beeu  found  in  spiders'  webs,  and  tetanus  has 
followed  the  application  of  such  webs  as  a  styptic  (a  popular  custom 
in  some  places),  and  also  the  application  of  earth  to  a  wouud,  Spon- 
ianeous  disease — ulcers,  for  instance — may  also  occasion  tetanus, 
although  far  less  frequently  than  wounds.  In  suoh  cases,  and  also  in 
bums,  the  organisms  must  reach  the  local  lesion  either  by  contami- 
nated applications  (possible  in  the  case  of  ulcers,  but  unlikely  in  that 
of  burns),  or  else  through  the  air.  In  rare  instances  the  disease  is 
said  to  have  followed  injuries  which  involved  no  breach  of  surface,  as 
flogging,  and  falls  on  the  ba^k  of  the  head  and  spine.  Such  cases 
ought  perhaps  to  be  provisionally  classed  with  the  idiopathic  form,  in 
resfieot  to  the  mystery  of  their  direct  causation* 

The  interval  between  the  infliction  of  the  wound  and  the  appearance 
of  the  first  symptoms  of  tetanus  is  usually  from  five  to  fourteen  days 
(in  two  thirds  of  the  cases),  but  the  malady  may  set  in  earlier  or  later. 
Many  cases  have  been  recorded  which  commenced  withiu  forty -eight 
Ijours  of  the  injury,  a  few  within  twelve  hours,  and  one  or  two  in 
which  tetanus  came  on  almost  immediately.  In  Bobinson^s  often- 
quoted  case,  a  negro,  who  cut  his  hand  with  a  piece  of  porcelain,  was 
dead  in  fifteen  minuttes.     On  the  other  hand,  tetanus  occasionallj 

•  Aecording  to  895  awea  tabuktcd  by  Thftmlmyn  (•Schmiat'j  Jahrbucher,* 
Tol,  eadS,  1861).  This  does  not  iliow  itt  kb«olute  frecjaetiey  In  woundi  of  e^ch  partf 
for  the  detenDinAtioQ  of  ibis  no  udequate  8tati«tic«  &t  present  exist.  It  ii  Mid  by 
toBie  to  be  very  tehlom  caused  bj  woaniU  of  Die  bead  and  neck.  Of  &05  eaioi  dP 
UttttiQt  tabulated  in  tbe  re<-ordt  of  the  American  civil  war,  only  21  were  due  to 
ii^tiries  of  tbote  psrta*  Nevcrtbcleit  one  pccoHar  form  of  tetanus  (cephalic  tetanus) 
•eeiaa  to  be  produced  chiefly  hj  injurj  in  tbe  regiao  of  tbe  fifth  nerve  (tee  p,  683). 
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commences  during  tbe  third  or  fonrtb  week  after  Uie  injury  |  learoelj 
ever  later  tlian  a  month. 

Idiopathic  tatanus  iisnallj  follows  exposure  to  cold,  especiaHj  to 
wet  cold  when  the  body  ie  perspiring.  In  manj  cases  tbe  exporar^ 
baB  been  repeated  and  prolonged.  When  due  to  a  single  exposure,  lo 
tbat  the  iDterral  oould  be  ascertained^  it  has  rarely  exceeded  two  dftjt, 
and  baa  frequeutly  been  only  a  few  bouri.  la  many  caaea  clasted  it 
traumatic  tetanus  there  hag  been  an  exposure  to  cold  after  the  receipt 
of  the  wound*  This  has  been  tbougbt  to  be  tbe  chief  cause  of  the 
frequency  of  tetanug  in  soldiers  wounded  in  battle*  The  influenoe  ef 
cold  has  also  beeo  thought  to  aid  tbe  occurrence  of  puer]>eral  and 
neoimtal  tetanus*  But  the  relation  of  tbe  apparent  influence  ef  oald 
to  the  infeetiTe  agent  has  still  to  be  explained.  The  exposure  to  eold 
may  sometimes  have  been  merely  coincident  with  that  to  opportunities 
of  infection,  aSi  for  inBtance,  in  soldiers  on  the  manb*  Some  infla- 
ences  may  predispose  the  nervous  sjstem  to  suffer  from  a  minute  doas 
of  tbe  poison.  The  relation  of  tbe  organisms  to  idiopathic  tetanxn 
has  also  not  yet  been  ascertaiDed*  It  has,  indeed,  been  maintained  tlut 
all  the  supposed  idiopathic  cases  are  tbe  result  of  some  unnoticed 
trifling  surface  injury  (Verneui!),  At  present  this  can  scarceiy  be 
admitted,  but  the  possibility  of  such  causation  may  bo  remembered 
in  connection  with  the  rare  cases  in  which  no  morbid  inflaence  can  be 
traced,  and  with  those  that  have  been  observed  to  follow  some 
apparently  inadequate  cause,  akobolic  intoxication,  insolatioiL,  and 
violent  emotion,  and  perhaps  also  the  inflammation  of  eomc  semm 
membrane,  excited  uaually  by  cold.  Intestinal  worms  have  probablj 
been  merely  coincident. 

Puerperal  tetanfis  is  frequent  in  hot  countries,  and  is  perbapa  the 
most  terrible  form  of  the  disease.  It  is  said  that  in  Bombay,  in  ibres 
years,  232  women  died  from  this  cause.  Fortunately  it  is  very  raie 
except  in  the  tropics.  Of  fifty  cases  in  temperate  countries^  it 
occurred  in  eighteen  after  abortion ;  in  thirty-two  after  labour  at  or 
near  the  full  time.  The  cases  were  spread  over  tbe  cbildbearing 
period  of  life,  the  youngest  patient  being  twenty -two,  the  oldest 
forty  eight.  Those  after  abortioii  occurred  from  the  second  to  tbe 
fourth  month  of  pregnancy.  In  most  of  the  casee  there  was  sevens 
hsemorrbage,  and  in  seven  it  is  expressly  stated  that  tbe  vagina  was 
plugged^  a  procedure  that  baa  been  thought  to  influence  tbe  ooeiir- 
rence  of  the  disease.  The  interval  between  the  abortion  and  the  first 
symptoms  varied  from  five  to  thirteen  days,  and  in  two  thirds  of  tbe 
eases  it  was  from  five  to  ten  days ;  in  no  ca.se  was  it  less  than  five. 
In  twOf  instruments  bad  been  used  to  procure  abortion,  and  metritis 
had  resulted.  In  only  one  o£  theee  cases  was  the  tetanus  preceded  by 
exposure  to  cold,  on  tbe  tenth  day|  tbe  first  symptoms  oconrrsd 
on  tbe  eleventh, 

*  Including  BUtet'ti  of  tboie  collected  by  Bimptoti  ('  Kdln»  Med,  Joum.,*  165|»)* 
Iti  lev^ral  cmiv«  k  hai  followed  tbe  CeeareaD  flection^  but  the*e  are  not  indudcd. 
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Of  Um  CM6t  after  labour^  the  particuLirs  of  the  labour  e^re  recorded 
tweaiT-«ix,  and  in  oolj  three  was  there  no  abnormal  condition 
ing  or  after  parturition.  The  most  fr<3qaent  aceident  waa  adhesion 
of  the  placenta,  which  eiisted  in  nearly  half  the  casea  (twelve), 
Mstritifl  occurred  alone  in  two,  and  in  associatiou  with  pharyngeal 
diylltlieria  in  one.  In  only  one  oaae  was  the  forceps  used ;  in  one 
tbtre  was  placenta  preevia,  and  turning  waa  necessary.  In  four  eases 
tbtt  diietae  followed  a  subsequent  exposure  to  cold;  and  in  one  it 
•ucoeeded  a  secondary  haemorrhage,  two  weeks  after  delivery,  for 
wlucb  the  vagina  was  plugged.  The  interval  before  tbe  appearance 
of  the  symptoms  (noted  in  twenty-seven  cases)  varied  more  than  in 
the  cases  af ler  abortion,  but  m  nearly  ball  (twelve  eases)  it  was  from 
five  to  seven  days  (inclusive).  In  one  third  (nine  cases)  it  came  on 
during  the  second  week. 

In  three  cases,  which  occurred  after  fourteen  days,  a  secondary 
influence  could  be  traced  (diphtheria  and  metritis,  cold,  second&cy 
bannorrhage).  On  the  other  hand,  tbe  interval  wa^j  once  only  three 
dajs.  and  once  four  days,  and  in  one  exceptional  case  (without  albu- 
laiiiiiria)  symptoms  of  tetanus  came  on  during  labour,  ceased  for 
three  hours  after  delivery,  then  recurred  with  such  severity  as  to 
mum  death  in  &n  honr.^  In  spite  of  the  apparent  inOiienee  of  ex- 
tenial  causes,  it  is  tbe  gerieral  opinion  that  tbe  disease  is  n^^lated  to 
presence  of  decomposing  substances  in  the  uterus,  to  wbirh^  in 
way»  the  tetanus  bat-illi  gain  access,  or  in  which  some  toxio 
"Material  is  formed,  which  has  an  action  on  the  nervouB  system  similar 
to  that  produced  by  tbe  organism.  The  inbalation  of  the  spores  of 
the  baciiloa,  and  their  passage  to  the  decomposing  subtitance  of  the 
blood,  is  possible. 

Teiantu  neonatorum  is  fortunately  a  r&re  disease  in  this  country, 
butv  like  other  forms^  it  is  exceedingly  common  in  certain  tropical 
countries,  especially  among  the  coloured  races.  In  Bemerara,  at  one 
pexiod,  one  half  of  tbe  negro  children  died  from  this  cause.  But  it  is 
Ohdemic  abo  in  some  localities  far  removed  from  the  tropics,  as  in 
the  notorious  instance  of  Heimaey,  an  island  near  Iceland,  where  tbe 
population  at  one  time  was  kept  up  only  by  immigration,  almost  aU 
the  children  dying  from  this  cause.  This  fact  is  rendered  intelligible 
by  the  discovery  tbat  the  specific  bactilus,  infecting  the  umbilical 
wound,  is  tbe  cause  of  this  form  also.  Its  presence  is  doubtless 
favoured  by  ineanitary  conditions,  since  the  employment  of  well- 
amiiged  lying  in  hospitals  has  caused  ihe  affection,  formerly  pre- 
valent, to  disappear. t  It  usually  begins  between  the  third  and 
•eTentb  day,  occasionally  not  till  the  second  week,  very  rarely  later.! 

•  Cortift  Smith,  *  Philftdelpbift  Med.  Reports/  1873. 

f  Of  ibree  lucceflBive  childrea  of  tbe  iiime  mother,  the  fint  two,  bom  in  oiik# 
Vkoitpdied  of  tetiLtins;  the  thirds  bora  in  u  dillereiit  hotjfe,  did  not  suffer  (Salimajin, 
•  Wart.  Cor»-b1V  1885),  Thb  f»ct  agree*  perfectly  with  Uis  caumOIoei  oI  tbe  dia/mtt 
ly  b«cim.     (S«e  P&tbQlogy.) 

X  TetAfioid  apiiitna,  commencing  within  twenty  four  boure  of  birtb,  are  pfobftbtj 
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The  liability  to  tetatiiifl  of  newly-bora  cLildren  seems  to  be  unin- 
fluejiced  bj  sex ;  boys  suffer  only  a  little  more  frequently  than  girk* 
Tbe  umbilieal  wound  is  frequently  inflamed ;  sometimes  artsntti 
extends  from  it  along  the  cord^f  but  it  maybe  healthy  in  appeaniMs. 
In  hot  climates  (e,  g.  India,  according  to  Wallaoe)  tetanus  often  retnlti 
from  circumcision,  and  hence  is  far  more  common,  during  the  \ 
and  third  week  of  !ife«  among  Jews  and  Mohammedans  than  i 
Christians,!  Occasiaually  (as  in  other  traumatic  cases)  an  eip(wim» 
to  cold  precedes  the  onset. 

Stmftomb.— The  symptoms  of  tetanus  present  little  Tariation  m 
the  majority  of  eases.    Earely,  vague  pains  in  the  head,  the  epigsi- 
Irium,  or,  in  traumatic  cases,  at  the  seat  of  the  wound,  have  preceded 
the  onset.     The  first  symptom  is  usually  some  sense  of  stiffnesi  oa 
moTenient  of  the  neck  or  jaw,  sometimes  difficulty  in  swallowing,  or 
stilfneBS  in  the  tongue.     The  patient  thinks  that  he  has  got  a  stif 
neck  from  sitting  in  a  draught,  and  if,  as  is  often  the  case,  the  sym- 
ptoms have  actually  followed  an  exposure  to  cold,  the  patient's  im- 
preBsion  may  be  sLared  by  his  medical  attendant.     But  in  the  oonrte 
of  a  few  hours,  or  at  most  of  a  day  or  two,  the  difficulty  in  separating 
the  jaws  becomes  greater,  and  is  clearly  due  to  increasing  rigidity  of 
the  masseters.     With  this  there  is  also  more  stiffness  in  the  neck,  and 
the  head  is  slightly  bent  backwards  from  the  preponderance  of  the 
spasm  in  the  extensor  muscles.    As  the  rigidity  in  the  neck  inereasei 
it  passes  down  the  spinal  muscles^  until  the  vertebral  column  becomes 
tiver-eit tended  in  what  is  called  "  opistbotonos/*     The  legs  may  also 
become  extended  and  rigid,  but  the  arms  are  little  affected*     Some- 
limes  opisthotonos  comes  on  at  the  same  time  as  the  rigidity  in  the 
muscles  of  the  jaw. 
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doe  to  tDenbgeal  bsmorrliago  (tea  p.  413).  Msffon  Slmi  maiotidned  that  t«tuiai 
nifty  be  prcKiuced  by  diftpbicetDcEik  forwards  of  the  occipital  bone,  irritAtiog  Um 
medulla.  Thia  diaplacemeiit,  be  wmd,  ia  pbjsiulog'iciil  during^  birtb*  ftnd  U  maiDUtntd 
afterwardj),  in  tbe^e  cuBe»,  by  the  cbild  lying  on  it«  back,  with  the  he«4  retting 
the  »rm  of  the  nurse  i  tbe  aymptoms  may  be  removed  by  keeping  it  on  ita  side, 
one,  then  the  other,  for  a  few  houra  (*  American  Journal  of  Medical  Sciecice»'  A] 
1846;  July  and  Oet<»ber,  18^).  Evidence  in  faTOur  of  thii  opinion  hai 
broug-ht  forwanl  by  Wilbite  (il)id,,  1876,  p.  375),  and  by  Harilgan  (ibid,,  JiBu^ 
I8B4] ;  but  these  authors  are  miitiifestly  in  error  in  belieTing  &11  CMes  of  teUaof 
neonatorum  bo  be  tbdi  produced  and  thus  remediable.  Indeed,  the  correct  itat^ 
ment  of  the  faot^,  if  their  view  ii  correct,  it  not  that  tetanoe  ie  thue  prod  need,  but 
that  tetanue  neonatoruin  ia  leas  common  than  if  supposed,  and  ii  eimnlated  by  the 
cffecti  of  eompTession  of  the  braia^ 

*  In  Ireland,  of  371  de>itha  from  tetanai  nnder  fire  yean  between  184I  and  IBSii 
219  were  of  boyn  and  152  or  girU,  It  ie  probable  that  alt  these  case*  were  of  talaiiiie 
neonatomni,  iineet,  ai  already  stated,  the  diseaee  ii  otherwise  practically  imknown 
under  fire  yeara, 

t  Two  cates,  due  apparently  to  nmbillcal  ulceration,  one  in  a  child  tbrei^  wi'eki 
old,  are  deicribed  by  Godlee  and  Willi am»,  *  Med.  Time*  and  Qax.»'  Deo.  27th,  1884. 

I  WalUce,  'Lancet,'  1882,  Aug.  12tb, 
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Am  the  rigidity  tncreases  it  iuTolvea  the  facial  muscles.  Apparentlj 
all  the  faciaJ  muscles  are  afTected,  but  those  which  are  strongest  OYer- 
MDe  the  others,  and  impress  on  the  coantetiaitce  the  effecls  of  their 
acmtractian.  Thas  the  ejebrows  are  raised  hj  the  frontales,  while  the 
oenlar  fissure  is  narrowed  bj  the  orbicularis.  The  aiigles  of  the  mouth 
ftrt  dmwB  outwards  and  a  little  dowowards,  and  tlie  upper  lip  is 
preased  against  the  teetht  in  what  has  been  termed  the  "  risui  sar* 
domcua,*** 

The  tonic  spasm  or  rigiditj  occasions  at  first  little  diansmfort 
bejond  a  feeling  of  stiff aeas,  but  as  it  increases  a  pain  is  felt  in  the 
rigid  muscles.  Soon,  however,  it  occurs  in  paroxysms,  at  first  slight, 
but  graduallf  increasing  in  severitj,  aed  causing  distressing  cramp- 
like  pain.  The  paroiysms  arc  usually  brief,  lasting  from  five  to  fifteen 
teoands,  and  the  spasm  is  greatest  in  those  muscles  which  are  the  seat 
of  the  persistent  rigiditj.  Thus  the  posture  produced  by  the  latter 
is  increased  during  the  attiiclcs.  The  bead  is  drawn  back^  the  spine 
U  archedi  the  legs  rigid,  and  the  feet  extended,  so  that  tbe  patient,  in 
m  aevere  paroxyam,  may  rest  on  the  head  and  heels.  The  peculiar 
eipreiBion  of  the  face  is  exaggerated  during  the  attacks ;  the  jaw  ig 
ILrmtj  closedi  and  sometimes  tbe  tongne  is  bitten  from  being  caught 
between  the  teeth  when  the  paroijsm  conies  on.  Other  muscles, 
however,  are  involved,  although  in  less  degree.  The  tborai  may  be 
fixed  and  the  glottis  closed,  while  the  face  becomes  livid,  in  conse* 
qaence  of  the  interference  with  respiration.  The  abdominal  mustles 
are  also  contracted  and  hard  like  boards,  while  the  arms»  though  free 
from  rigidity  at  the  elbow  and  hand,  may  be  fixed  to  the  thorax,  In 
addition  to  tho  cramp-like  pain  in  the  muscles,  severe  and  very  dis- 
Iresaing  pain  is  frequently  felt  in  the  epigastric  region,  darting 
throngb  to  the  back.  It  may  be  an  earlj  symptom,  and  is  supposed 
to  be  due  to  spasm  in  the  diapliragm.  From  the  violence  of  the 
muscular  action  the  surface  is  covered  with  sweat,  and  during  the 
pwnoxyams  perspiration  may  pour  in  streams  from  the  body. 

Among  the  variations  in  the  symptoms  it  may  be  noted  that  in  raT« 
eases  the  spasm  oommences  in  the  limb  injured,  or  movement  of 
the  limb  maj  excite  a  paroxysm  in  which  the  spasm  commences  there 
and  spreads  gradually.  OeoasioDally  tbe  stiffness  in  the  throat  pre* 
eedes  that  in  the  jaw,  and  maj  be  described  as  "  sore  throat"  It  has 
be«n  known  to  continue  for  a  week  before  t\w  rigidity  of  the  masse- 
ters  was  sufficient  to  prevent  inspection  of  the  tbroat.  Usually  the 
spasm  is  equal  in  the  two  masseters,  but  in  one  recorded  case  it 
commenced  on  the  side  tbat  had  been  exposed  to  a  draught  (Harrif 
and  Doran).  The  spasm  is  always  more  extensive  than  the  posture 
suggests;  the  muscles  which  are  mo*t  powerful  determine  the  attitude, 
but  their  weaker  opponents  also  contract,  perhaps  equally.  Thus  the 
moscles  that  depress  the  jaw  become  rigid,  as  well  as  those  that  raise 
it.    The  jaw  is  sometimes  fixed  by  both  sets  of  muscles  without  being 

•  From  A  pkut  SiirdoaiA,  lO  cnUed  becaoi*  it  grows  in  Ssinliniii. 
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quite  closed,  uid  in  one  case  the  jaw  remained  widely  open  daring  t 
paroxysm. 

Opistbotonio  spasm  is  tlie  rule*  to  which  the  exceptions  are  fev. 
Earely  the  trunk  is  bent  forwards,  from  predominant  oramp  in  ibt 
abdominal  mnacles  and  other  flexors  of  the  spine — "  emprostbotonoe, 
Still  more  rarely  there  is  slight  lateral  flexion^  "  pleurothotonot/'  or 
the  trunk  and  neck  are  rigid  in  a  straight  line,  **  ortbotonos."  Thcas 
irregular  forms  seem  to  be  rather  more  frequent  in  cases  of  idiopatUi 
tetanus  than  io  the  traumatic  form.  In  a  case  recorded  by  Trefei 
considerable  pain  in  the  abdomen  accompanied  the  emprosthotoooff 
and  shifted  to  one  Bide  as  the  spasm  been  me  pie  urotho  tonic. 

The  tunic  spasm,  although  constant,  usually  varies  in  degreettad 
is  occasionally,  usually  in  slight  eases,  intermittent.  Barely  there  are 
no  paroxysmal  exacerbations.  The  paroxysms  are  sometimes  brief 
and  frequent,  so  as  to  resemble  a  slow  clonic  spaam.  The  tonic  hai 
been  knowti  to  commence  by  clonic  Bpasm. 

When  the  muscles  of  respiration  share  the  tonic  spasm «  the  respi 
ratory  movements  are  limited  in  range,  and  the  breathing  is  short 
hurried.     Duriug  severe  paroxysms  it  is  arrested^  and  death  froi 
asphyxia  sometimes  results.     It  is  said  that  the  spasm  is  inspiratoi 
in  some  cases,  in  others  expiratory.     The  former  is  probably  the  more 
frequent.* 

During  sleep,  whether  spontaneous  or  induced  by  chloroform,  the 
spasm  usually  ceases,  but  it  returns  in  undiminished  force  when  t1 
patient  awakes.     It  has  been  though t,  indeed,  that  after  prolong! 
sleep  from  chloroform  the  violence  of  the  spasms  is  incr«>ased  in  pi 
portion  to  the  length  of  time  they  have  been  kept  in  abeyance. 
BCiousness  is  unaffected,  eren  to  the  last. 

The  pulse  is  increased  in  frequency,  especially  during  the 
oxysms,  and  is  often  very  smalh  There  is  some  reason  to  believe  tbi 
the  small  size  of  the  puke  is  due  to  genera!  yaso*motor  spasm,  Tl 
temperature  varies  much  in  different  cases.  It  is  often  normal, 
nearly  so,  during  the  whole  course  of  the  disease,  although  in  fi 
cases  there  is  usually  a  moderate  rise  (2^  or  3^)  towards  the  end. 
other  cases  there  is  a  continuous  elevation  of  8°  to  5*,  without  eve: 
remission^  although  frequent  measurements  may  show  a  slight  rise  at 
each  paroxysm,  and  a  slight  fall  at  each  interval,  so  that  the  chart 
presents  a  serrated  tracing  (H.  0.  Wood)«  In  other  cases  irregular 
variations  occur,  without  corresponding  variations  in  the  symptomi. 
Lastly,  in  some  instances  the  temperature  rises  towards  the  end  to 
ftn  extreme  degree,  108°  or  110**,  aad,  as  Wunderlich  first  showed,  the 
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^  According  to  Eichet  (*  Socd^t^  de  Blolo^e,*  March  4tb,  1676),  m  the  iosplmtoxy 
ept^m  the  glottli  is  opon,  in  tbo  expiratory  ipmsin  it  is  cloaod,  and  the  l&tter  eauib 
tuorfi  interferenoe  with  ciroul&tioti,  aud  uiore  danger  of  death  from  upUyxia,  thstn 
the  former.  But  m  tlie  case  recorded  by  Harris  aud  Doran  (*  Path*  Trao 
xiii)  tbere  were  tevere  paroxytms  of  inspiratory  spasm,  and  the  p«tici|| 
asphyxiated  at  the  end  of  the  aeoond  day. 


devalmi  m»y  continue  for  a  few  Lours  after  death,  and  eren  reach 
114^.  Some  of  the  increase  in  bodj-heat  maj  be  due  to  the  increased 
ttuieuliir  work,  but  this  cannot  be  regarded  as  the  chief  source  of  the 
pjr&xia.  Terueiiil  has  pointed  out  that  the  eusea  in  wbich  the  mus* 
•oitf  spasm  is  greatest  are  rarelj  those  in  which  the  temperature  is 
Ugkett.  Most  of  the  feyer  is  apparently  of  nenrous  origin.  The 
hyperpyreiia  is  comparable  to  that  met  with  iti  some  ca^ea  of  disease 
of  the  pons  Varolii  and  upper  part  of  the  spinal  cord,  and  may  be 
••aoeiated  with  the  fact  that  the  earliest  symptoms  of  tetanus  proceed 
from  this  region. 

The  arine  is  usnallj  scanty  and  high -coloured,  perhaps  partly  in 
ooBBequenoe  of  the  loss  of  water  by  the  skin.  The  amount  of  nitro- 
geiMms  matter  eicreted  (urea,  kreatinin,  Ac.)  is  not  iucreased,  ewen  in 
pjrexial  cases — a  strikiog  difference  from  most  febrile  diseases 
(Senator).  Micturition  may  be  interfered  with  by  the  spasm;  some- 
tliiifls  there  may  be  actual  retention.  The  bowels  also  are  usually 
oonfined,  in  some  cases  in  Yery  obstinate  degree. 

Tamnmss* — In  their  developed  symptoms,  cases  of  tetanus  present 
UHls  Tariety,  but  the  early  aspect  of  the  case  differs  according  to  the 
seiA  of  the  spasm.  There  is»  however,  one  form  that  preseots  con* 
siderable  Tariation  from  the  ordinary  type,  on  account  of  the  dis- 
tribution and  character  of  the  symptoms,  and  also  on  account  of  its 
imuse;  it  has  been  termed  by  Rose  **  cephalic  tetanus"  (Kopf tetanus). 
It  Msults  from  wounds  on  the  head,  chiefly  in  the  region  of  the  fifth 
aflriB,  and  especially  on  the  face.  In  many  cases  the  wound  has  been 
doe  to  a  fall  on  the  ground,  or  has  been  inflicted  by  an  object 
feosotly  in  contact  with  the  earth,*  The  chief  peculiarity  is  that 
ittilMl  trismus  is  associated  with  paralysis  of  the  face  on  the  same 
side  as  the  injury,  and  often  with  some  tonic  spasm  on  the  other  side. 
In  many  cases  there  is  also  a  peculiar  pharyngeal  spasm  on 
swallowing,  often  aooompanied  by  respiratory  spasm,  or  by  a  Tiolent 
general  tetanic  paroxysm.  This  symptom  resembles  the  spasm  that 
occurs  in  hydrophobia,  and  hence  the  rariety  has  also  been  termed 
**  tetanus  hydrophobic  us/*  In  severe  paroxysms  there  may  betnrgidity 
of  the  veins  of  the  head  and  neck,  prominence  of  the  eyeballs, 
and  loss  of  conscioueBess.  Such  attacks,  at  flrst  produced  only  by 
the  attempt  to  swallow*  may  afterwards  become  spontaneous.  The 
facial  palsy  usually  iuTolves  all  parts,  as  in  disease  of  the  facial 
Q^re,  but  its  mechanism  is  unknown.  It  may  be  preceded  by  a  slight 
sense  of  •*  numbness  "  or  tingling  in  some  parte  of  the  fa.ce,  sometimes 
on  ooth  sides.     There  is  no  degenerative  reaction  during  life,t  and  no 

•  A  few  initancei  have  been  recordeU  in  this  country,  as  bv  C.  J.  Bond  (*  Brit, 
Med.  JonmV  Nov.  lOtb.  1&83),  Niokivell  ('  lA&cet/  July  14tb,  1683),  and  Bobcrli 
mad  WilliAmiOQ  (*  Lancet/  1891). 

t  Bemb&rdt,  Reomk.  InemiMd  irritibiUty  of  nerre  mud  roaKlt*.  to  both  enmoti 
ftod  to  mechiDical  ttiniuktion,  wM  foQtul  hy  Ntirlich,  but  a  lowsrsd  IrHtabilitf  in 
tki  QSFfe  by  Yon  Spciye. 
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disease  of  the  laerye  bas  been  found  after  death ;  beuce  tlie  paraljsii 
IS  presumed  to  be  of  reflex  origin.  We  have  seen  (p.  200)  that 
irrit^ition  of  the  Ahh  nerve  may  cause  paralytic  ptosis^  and  it  ii 
worthy  of  note  that  in  one  recorded  case  ptosis  formed  part  of  tlie 
fivnaptoms  of  this  disease  ;•  while  in  tbe  remarkable  ca^  recorded  bf 
Boberts  and  Williamson  there  was  complete  palsy  of  all  tbe  muecla 
of  the  eye  on  tbe  injured  side,  with  motionless  pupiU  a>nd.  on  the  other 
Bide,  paralysis  of  the  upper  part  of  the  face,  and  of  tbe  third  and 
fourth  nerves^  with  a  sort  of  cataloptoid  state  of  the  upper  lid.  A 
f*fw  recorded  cases  have  recovered,  between  the  ages  of  2^  and  25,  but 
those  over  25  (which  have  occurred  at  various  ages  up  to  52)  have 
been  fatal.  In  the  cases  that  have  recovered,  the  tetanic  spasm  and 
facial  palsy  have  vevy  slnwly  passed  away,  the  symptoms  continuiagj 
altogether  seTora!  weeks.  Dtath  has  usually  occurred  in  the  cour 
of  the  second  or  third  week. 

Other  varieties  depend  on  differences  in  the  course  of  the  dl6< 
and  in  tbe  distributiou  of  the  early  symptoma.     In  the  most  serea 
cases  the  spasm,  in  tbe  trunk  may  come  on  with  that  in  the  jawl 
paroxysms  occur  almost  from  the  £rst,  and  the  patient  may  die  in  tn 
or  three  days,  sometimes  in  a  few  hours,  and  a  still  shorter  duration 
has  been  known  (see  p.  677).     Ou  tbe  other  hand,  the  rigidity  in  tltfH 
jaw  and  neck  may  exist  alone  for  several  days,  even  for  a  week,  ani^H 
the  tetanic  spasms  on  the  trunk  slowly  supervene.     Id  extremely  rare 
cases  trausient  spasm  of  the  neck  and  jaw  may  be  tbe  only  manifesta- 
tion of  the  disease — tbe  ahorfiveform  of  KussmauL 

In  cases  that  recover,  the  disease  always  ends  gradually,  passing 
into  a  chronic  stage.  The  paroxysms  of  spasm,  at  tbe  end  of  one, 
two,  or  three  weeks^  become  slighter  and  less  frequent,  and  ultimately 
cease,  while  the  tonic  rigidity  continues^  slowly  It^ssening  in  degfi^H 
It  disappears  first  in  tbe  parts  affected  last,  and  endures  longd^l 
where  it  commenced,  in  the  neck  and  jaw,  becoming  occ^anal,  and 
finally  ceasing.  Yery  rarely  the  tonie  spasm  passes  off  while  the 
paroxysms  continue.  There  is  no  special  tendency  to  recurrence,  for 
second  attacks  are  at  present  unknown^f  Nor  hare  aequeltt 
(paralysis,  &c.)  been  hitherto  obserred. 

The  duration,  in  fatal  cases  is,  as  a  rule,  less  than  a  fortnight,  and 
as  already  stated,  frequently  only  a  few  days.  After  two  weeks  the 
patient's  chance  of  recovery  is  fairly  good. 

The  mortality  of  tetanus  Is  extremely  high,  rivalled  by  few  acute 
diseases,  and  excelled  among  its  congeners  only  by  hydrophobia.  In 
li-aumatic  tetanus  tbe  mortality  is  nearly  90  per  cent.^  and  seems  to 
be  rather  greater  in  women  than  in  men.^     The  inffuenca  of  age  on 

•  Sereim,  '  L'Un.  mdd,,'  No.  173,  1S80.  The  caie  is  eritlently  an  in»tAiioe  of  tbii 
disftaaii  although  it  is  not  described  as  Einh, 

t  The  case  recorded  by  Ogle  ('  Briikh  and  Foreign  Med.-Chir.  Bev^'  1868,  Oct., 
p.  488)  IB  inconclusive. 

X  It  h&i  bceu  str&ngely  undentnted  by  tho«o  who,  dlireg&rding  the  csutton  gtv 


mortalitj  is  Qnoertaiiit  Adequate  statistica  for  its  determinatioii  do 
not  at  present  exist.  It  is  greater  after  severe  injuries  tkaii  after 
tiiotd  that  were  slight.  When  tbe  Bymptoms  do  not  commence  uatil 
■fler  ten  days  from  tbe  receipt  of  tbe  injerj,  the  proportio0  of 
reeoYertes  b  much  greater  than  in  those  that  commence  during  the 
fini  ten  dajs»  and  seems  to  increase,  the  longer  the  interrah  When 
the  dlseftse  begins  within  ten  days,  recoveries  are  eitremelj  rare,  and 
ib9  mortuJitj  seems  not  to  be  influenced  by  the  date  of  onset.  Still, 
mam  have  be«*n  known  to  recover  in  which  the  disease  commenced 
within  three  days  from  the  time  of  the  injtiry*  The  variations  are 
doubtless  related  chiefly  to  the  quantity  of  the  toxic  agent  that  hot " 
been  inoculated,  and  perhaps  in  part  to  its  state.  Traumatic  tetanus, 
altitcragb  more  common,  does  eot  appear  to  be  more  fatal  iq  hot 
ditttates.     At  Calcutta  it  is  said  to  be  about  83  per  cent.  (Wallace). 

In  the  recorded  cases  of  idiopathic  tetanus  which  I  have  compared 
the  mortality  has  been  50  per  cent.,  and  tbis  h  probably  not  far  from 
the  actnal  fact.^  In  hot  climates,  idiof^athic  tetanus  is  usunlly  stat^^d 
to  be  more  fatal  than  the  traumatic  variety,  but  the  statistics  of 
WalLic©  give  a  mortality  among  malea  of  56  per  cent.f 

The  mortality  in  tetanus  neonatorum  is  extremely  high,  probably  at 
lea#t  as  high  as  in  traumatic  tetanus.  Of  all  formsp  however,  puer- 
penil  tetanus  is  that  which  is  most  frequently  fatal.  When  it,  occurs 
al»ortinn,  recovery  is  practically  unVoown,  The  only  record  d 
which  had  not  ended  in  death  was  still  in  progress  at  the  time  of 
the  feport«|  After  labour,  all  the  cases  in  which  the  disease  could  ^  e 
referred  only  to  the  process  of  parturition  have  been  fatah  Of  th^  e 
eaeee  that  recovered,  in  one  eclampsia  occurred  before  childbirth, 
and  in  the  other  two  the  tetanus  was  apparently  excited  by  exposui^e 
to  eold,  in  oue  four  datSi  in  the  other  three  weeks  after  parturition, 

C€tu»e$  of  Death, — In  about  two  thirds  of  the  fatal  cases  of  tetanus 
death  cx^curs  during  a  pai-oxysm,  either  from  failure  of  the  heart,  or 
from  asphyxia  in  consequence  of  the  prolonged  arrest  of  respiration. 
The  cause  of  cardiac  failure  is  supposed  to  be  the  increase  of  the 
intra-Tascular  pressure  (parily  by  the  compression  of  vessels  by  the 
contracted  mnacles,  partly  by  vaso-motor  spasm)  to  such  a  point  that 
the  enfeebled  heart  is  unable  to  contract.  The  severity  of  the  strain 
long  ftgo  bj  Lawrie,  hmve  estimated  the  mortalitj  from  colkctiona  of  eaaet  which 
luive  been  iepamtcly  pabtished,  most  of  them  hecaun  the  patients  reravered.  For 
iaatAbcc,  the  total  roortality  waj  ettlmatwl  by  Yandell  ('  Bmin/  1879)  from  a  collee* 
tion  of  449  caies  to  be  46  per  cent*  1  The  164  caaei  of  traumntie  tetanoa  contained 
itt  tbe  Gonseoatlre  teriea  of  Lawrio,  and  of  Poland  and  Taylor,  comprise  140  wala^ 
of  frbom  122  died  (87  per  cent.)*  and  24  females,  of  whom  22  died  (91  per  cent.). 

*  This  conclusion  agreo^  with  thut  of  the  Idiopathio  eases  in  the  seriea  of  Lawne^ 
Polaod.  and  Tajlor.    Of  tbeae,  11  in  number^  6  died, 

t  Walhuie.  "  StatlsUca  of  Tetanus  in  tbe  College  Hospital,  Calcntta'^  (*  Indian 
Med.  Oaxette,'  Jan«  1st  1881).  Of  93  males,  63  died.  The  statistics  regardlDg 
females  are  not  aTailnhle,  becao^  puerperal  cases  are  tndnded  in  the  idiopathic  form. 

{  A  case  di^aeribed  by  Lawrie  Ln  a  letter  to  Bimpson^  and  published  by  tbe  Utt«r» 
loewdL 
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to  whicli  tbe  beart  is  exposed  is  eLowa  by  one  case  in  wbich  &  degen^. 
rated  wall  gave  way  during  a  Yioleat  paroxysm,*  In  the  reuiftmiii^ 
c&ses  de^th  occurs  from  exbauation,  or  from  some  accidental  eoapli- 
cation.t 

Patholoqioal  Akatomt. — Rigor  mortis  usually  sets  in  early,  aud 
is  well  marked.  It  is,  indeed,  said  thai  the  Bpasm  during  life  mij 
pass  into  the  rigidity  of  deatbj  but  in  most  oases  brief  rebu&tioD 
occurs. 

The  lungs  are  usually  congested,  and  there  may  be  cBdemat  hypoitatk 
pneumouia,  local  emphysema,  and  subpleural  extravasations— direct  or 
indirect  results  of  the  interference  with  tbe  pulmonary  drculatioQ  bj 
the  frequent  and  violent  spasm.  The  heart  is  sometimes  relaxed ;  mott 
frequently  it  is  firmly  contracted,  probably  only  from  rigor  mortii. 
The  liver  and  spleen  are  usually  anaemic.  The  kidneys  may  be  paU 
or  congested;  bo  raetimea  they  contain  extravasations.  Thedi^erencd 
in  tbe  amount  of  congestion  depends  cbiefiy  on  the  mode  of  d^th, 
whetber  from  exhaustion  or  during  a  spasm  which  arrests  the  move^ 
ment  of  tbe  blood, 

Tbe  muscles  often  contain  small  extravasations,  Suptnre  of  mdt< 
vidual  £bres  may  be  found  on  microscopical  examination,  and  occa^ 
sionally  a  large  muscle  may  be  torn  across  by  tbe  violence  of  tbe 
spasm.  Such  rupture  has  only  been  seen  in  the  flexors  of  the  trunk 
and  hip  (rectus  abdominis  frequently^  psoas  rarely  J),  which  are  con- 
tracted, and  at  the  same  time  are  stretched  by  tbe  more  powerful  spasm 
in  tbe  extensors.  Tbe  fibres,  under  the  microscope*  usually  present  a 
normal  appearance,  but  occasionally  granular  degeneration  is  seen,  Of 
there  is  a  tendency  to  split  up  longitudinally  (Bowman).  Chemical 
iinalysig  has  shown  that  they  contain  more  water  than  normal,  and 
less  albuminous  material,  but  in  tbe  alcoholic  extract  there  is  more 
nitrogenous  matter  and  a  substance  containing  phosphoroA — lecithin 
(Danilewsky). 

In  traumatic  cases  the  wound  may  be  in  almost  any  condition^ 
healthy  or  unhealthy,  in  process  of  normal  cicatrisation*  or  even 
aotually  healed.  Perfect  cicatrisation  is  necessarily  rare,  on  account 
of  the  period  at  which  tetanus  usually  commences.  Otherwise  no  atate 
of  wound  is  sufficiently  frequent  to  be  of  significance.  The  nerves  of 
the  part  jijured  have  presented,  in  the  majority  of  cases,  no  abnormal 
condition  that  could  be  recognised  even  by  the  microscope.  In  some 
cases,  however,  distinct  evidence  of  inflammation  has  been  found,  the 
nerve  being  swollen  and  reddened,  and,  in  a  few  instances,  ascending 
neuritis  baa  been  traced  up  the  nerve,  even  as  high  as  the  cord^ — red- 
dened nodular  swellings,  usually  separated  by  normal  interspaoMi 

•  DtielAiix^  'BolL  de  Tbiriipetitiqae,'  1877,  Sept.  SOtk 

t  E.  §,  m  a  mm  i^oorded  by  Pi  train  ('  VVten.  m^  Preise/  Nov.  1st,  1886}  deftth 
WM  due  to  pulmoimij  emboUtm  frotn  a  clot  in  the  hypog&atrio  vein,  the  formaiioiii  of 
wbicb  wMA  tuppcjaed  to  be  due  to  tha  compri^iAioii  of  tbe  v«lu  by  tho  muoiilAr 

J  Wynne  Foote,  Earle. 
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loor^eate  of  interstitial  tissue,  with  degenerative  changes  in  the  nerre- 
ftbtes,  is  found  in  suob  cases.  It  is  certain,  liowever,  that  local 
neuntis  is  no  constant  part  of  the  morbid  appearances  in  tetaitus. 
The  facts  relating  to  tbe  mtcro-organiBms  will  be  described  in  the 
tectiou  on  the  Pathology  of  the  disease. 

In  puerperal  tetanus  tbere  is  no  constant  abnormal  appearance  in 
the  uterus,  but  in  some  cases  metritis^  and  decomposing  remnants  of 
the  placenta,  haye  been  discovered* 

In  newly -bom  children,  as  we  have  «een,  the  umbilicus  maj  be 
infl&med,  and  an  arteritis  umbilicalis  may  be  traced  along  tbe  cord 
within  the  abdomen.  The  adjacent  peritoneum  is  often  also  inflamed. 
In  some  cases,  bowever,  these  parts  are  normal* 

In  tbe  brain  and  spinal  cord  tbe  only  common  changes  In  tetanus 
ftie  distension  of  vessels,  large  and  smalU  and  the  presence  of  minute 
Ittsmorrhaget,  such  as  are  met  with  in  aM  cases  of  death  from  convuU 
lioOk  and  are  perbaps  produced  chiefly  during  the  process  of  death. 
In  many  cases,  no  morbid  appearance  baa  been  discovered  on  micro- 
•cit>pical  examination.^  In  some,  slight  changes  have  been  found, 
but  these  have  varied  much*  Many  are  of  no  significance,  such 
as  an  unusual  amount  of  interstitial  tissue  in  the  white  columns, 
space!  around  the  Teasels,  yellow  pigmentation  ot  the  ganglion -eel  Is, 
nmorphous  exudation  at  the  bottom  of  the  fissures,  and  an  increase  of 
nuclei  around  the  central  canal,  sometimes  obliterating  it  or  extend ing 
lateral ly  in  the  posterior  com  miss  u re. 

The  microscopical  changes  which  have  been  observed  in  the  cord.t 
dd  are  possibly  or  probably  connected  with  the  disease  (besides  the 
liar  distension  and  minute  extravasations),  are — increase  of  the 
orpuscles  in  the  interstitial  tissue  and  around  the  vessels,  chiefly  in 
the  grey  substance;  areas  of  ** granular  disintegration,"  sometimes 
Amounting  to  actual  cavities  containing  amorphous  or  finely  granular 
material,  also  chiefly  found  in  the  grey  matter;  irregular  areas  of 
carminc'Staining  amorphous  "  exudation  '*  in  the  grey  matter  and 
posterior  columns,  and  various  changes  in  the  hirge  ganglion -cells, 
swelling,  with  indistinctness  of  the  outline  of  the  cell  and  of  the 
nucleus ;  shrinking  of  the  cells  j  apparent  destruction  of  the  processes. 
Similar  alterations  have  been  found  in  a  few  cases  in  the  medulla 
oblongata,  but  slighter  in  degree.  These  changes,  when  found,  have 
presented  no  uniformity  in  character  or  distribution,  nor  can  any 
relation  be  traced  between  their  position  and  the  seat  of  the  wound. 

PATHOLoaY* — The  chief  fact  of  tbe  pathology  of  tetanns  ia  its  rela- 
tion to  the  specific  organisms,  which  has  been  mentioned  in  the  section 
on  Etiology.     The  discovery  is  an  event  of  the  last  six  years,  and,  as 

•  Aj  Sn  four  oa«M  ex&miaed  by  F.  SebnlUe  ('  Neurolag isohei  CentmlblAtt*  IBBt, 
No*  6),  two  by  HttddM  (*Brui|,*  OeU  188&)«  aad  fire  bj  Bowlby  ('St.  Btft.  Ho^ 
B^./  1884)* 

t  Chiefly  by  Lockh&rt  CUrk^t  CHfford  llibtitt,  Hom^  I>oran«  Bnrrhy  Dickiiiton« 
%xid  Anf  recbt* 
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regards  tbe  traumatic  an<3  infantile  forms,  is  established  bj 
wbehaing  evidence.     It  places  tetauusdistinctljin  the  rank  of  *•  aaits 
infective  diseases ;  "  infective,  however,  chiefly,  perhaps  exclusiveij.bj 
inoculation.     The  discovery  has  been  facilitated  by  the  fpecial  sm^ 
ceptibility  to  tetanus  possessed  by  certain  auimalB,  especially  mice,  mU, 
guinea-piga,  and  rabbits.     As  long  ago  as  1884  it  was  found  (by  C&rle 
and  Battone)  that  the  disease  could  be  produced  in  rabbits  by  inocu* 
latton  with  the  pus  of  the  wound  of  a  person  suffering  &om  tetaniu  ;^ 
and,  independently,  Nicolaier  found  that  the  disease  waa  produced  in 
the  anioials  mentioned  above  by  inoculation  with  different  kiuds  of 
earth,  aod  that  a  peculiar  bacillus  was  always  to  be  found  in  theactiTe 
earth,  and  also  in  the  wound  iu  which  it  had  been  inoculated.    In  1885 
Bosenbach  found  that  the  same  bacillus  waa  always  present  in  the 
secretion  and  tissuea  of  the  wound  which  had  given  rise  to  traumatic  J 
tetanus  in  man ;  when  the  wound  was  due  to  a  fall  on  the  earth,  htl 
found  the  same  organ  isms  in  the  soil  at  the  place,  and  he  confirmed  tb«| 
observation  that  inoculation  with  the  pus  and  tissues  of  the  wound 
man  gave  rise  to  the  disease  in  animals.     He  cultivated  the  bacilln 
and  proved  that  it  was  then  equally  effective.     These  facts  have 
sJQce confirmed  by  many  investigators^  and  may  be  accepted  as  invftfl 
ably  true.     The  disease  haa  also  been  produced  in  horses,  sheep^  i 
sometimes  in  dogs,  but  the  last  are  not  prone  to  tetanus,  and  requii 
a  large  dose. 

The  bacillua  is  met  with  in  two  forma, — fine  needle-shaped  rods,  i 
similar  rods  with  a  much  wider  oval  **  head  "  at  one  extremity^  coi 
taining  spores.  The  former  are  4  to  6  fi  t  in  length,  the  latter  6  to  1 
The  "head"  is  1'5  ft  in  width,  the  rod  only  half  as  wide.  Tbey  i 
always  found  in  the  tissues  of  the  wound,  and  have  sometimeg 
met  with  sparingly  in  the  blood  and  spinal  cord,  but  not  in  other 
oi^anB.  They  possess  remarkable  power  of  resisting  heat*  even  exfKj- 
gnre  to  l/S'^  F.  for  an  hour, J  and  their  spores  for  six  hours  ;  §  by  thii 
they  may  be  separated  from  other  organisms  which  are  killed.  BidH 
they  cease  to  form  a  poms  at  108°  F.  They  are  **  anaerobic,"  growin^B 
in  an  atmosphere  of  hydrogen  or  in  ta^uoy  and  are  slowly  weakened 
and  at  last  killed  by  free  access  of  air,  and  especially  of  light.  The; 
are  destroyed  by  nascent  chlorine,  and  by  a  5  per  cent,  aolnt 
of  carbolic  acid,  but  not  by  weaker  solutions.  The  chief  habit 
of  the  organism  is  the  soil,  in  which  they  have  been  found  so  widely  dii 
tributed  as  to  be  found  in  earth  taken,  for  instance,  from  variouB  parts 
of  Warsaw,  and  in  sixteen  out  of  twenty-three  specimens  from  Tarious 
parts  of  Copenhagen.  The  vital  endurance  of  the  organisms,  and  espe- 
cially of  their  spores,  under  favorable  conditions  is  great.  The  dried 
pus  from  the  wound  of  a  tetanic  horse  has  been  fotmd  active  aft«:'r 

*  Buchnnan,  'Gksg^ow  Med.  Joum./  1890* 

t  Or  ¥TJ^nj  ^  nAnr  ii>^ 

J  KiUsato, '  Zeit«ck  f.  Hjg-.'  Bd.  vii. 
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■ixteen  iDonths.*  atid  earth  in  whicli  tetanus  spores  bad  been  placed 
was  Tinilent  at  the  end  of  tliree  years. f 

On  account  of  the  email  nnmber  of  bacilli  found  witbin  tbe  body 
it  was  auggested,  fijrsi  bj  Nicolaier,  that  tbe  symptoms  are  due,  not  to 
tbe  organisms  themselves,  bat  to  a  strychnia-like  toxine  produced  by 
tbem ;  and  this  opinion  bas  been  generally  accepted,  and  it  bas  beeja 
shown  to  be  correct,  Vaillard  and  VincentJ  succeeded,  by  a  special 
process  of  filtration,  in  separating  tbe  bacilli  from  the  material 
they  bad  formed,  and  found  that  tb©  former  were  inert,  while  the 
latter  at  ouce  caused  the  disease,  Brieger.§  indeed,  had  preTiously 
described  four  distinct  forms  of  toxic  material  as  produced  by  the 
bacilli,  of  which  three  cause  symptoms  of  tetanus,  aod  for  the  most 
active  of  these  he  proposed  the  name  of  '*  tetaniu/'  It  has  been 
tbougbt  that  the  symptoms  of  traumatic  tetanus  are  due  to  the  toxine 
which  is  inoculated  with  the  bacilli ;  this  is  probably  true  when  tbe 
affection  begins  in  a  few  hours^  but  the  interval  which  usually  elapses 
suggests  that  tbe  vims  is  formed  by  the  organisms  either  in  the 
wound  or  in  the  blood. 

These  discoveries  have  naturally  iuggested  attempts  to  produce 
immunity  by  methods  analogous  to  those  employed  by  Pasteur  in  the 
case  of  bydropbobia,  but  hitherto  with  only  limited  success.  Tizzoni 
succeeded  in  the  case  of  dogs,  who  are  little  prone  to  tetanus,  by  a 
series  of  inoculations  witb  the  cultivated  virus,  at  first  minute,  and 
gradually  increasing  in  strength  ;  and  be  found  that  their  blood-serum 
destroyed  tbe  activity  of  the  virus^ — in  consequence,  be  believes,  of  tbe 
presence  of  a  peculiar  albuminoid  body  wbicb  he  terms  ''tetanus 
antitoxine  :*'  its  power  is  destroyed  by  lactic  and  hydrochloric  acids, 
and  by  a  temperature  of  150°  F,  He  failed  to  produce  immunity  in 
rabbits  and  guinea-pigs,  or  to  arrest  tbe  developed  disease  except  in  rats. 
Arrest  was  also  obtained  by  Behring  and  Kitasato,  who  found  that 
simple  blood' serum,  without  the  corj>uscles,  produced  immunity,  and 
that  tbe  serum  of  tbe  animals  rendered  immune  was  even  more  potent. 

We  have  seen  that  the  inten&ity  of  tbe  cause  of  tetanus  can  be 
varied  experimentally »  and  probably  similar  variations  exist  in  that 
wbicb  enters  accidental  wounds.  That  which  is  found  in  soil  manured 
and  decomposing,  is  said  to  be  especially  intense.  Tbe  presence  of  the 
organisms  of  decomposition  bas  been  found  to  favour  the  growth  of 
tbe  tetanus  bacilli,  which  ultimately  persist  while  tbe  others  perish. 
These  variations,  aud  differences  in  the  quantity  of  the  virus  that 
enters  the  wound,  probably  cause  the  variations  in  tbe  intensity  of 
the  disease,  and  the  corresponding  differences  in  the  period  of 
incubation.  What  part  is  played  by  individual  predisposition  ti 
unknown  (see  Etiology). 

•  Kitt,  'Cent.  f.  Bact.,'  1880. 

t  Rauine, '  ZeSUcht.  f .  Hygiene,*  Bd.  vfi. 

{  'Comptefl  Bend.,'  1891. 
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To  what  part  of  tlie  central  nervous  sTstem  i«  the  disturbADoe  to  he 
referred  wbich  is  produced  hy  the  poison?  The  early  sjmptomi  ar« 
in  the  region  supplic'd  bj  nerres  that  arise  from  the  highectpart  of  the 
spinal  cord,  the  medulla  obloQji^ta*  and  the  pons,  and  mu«t  be  referred 
to  centres  in  this  region.  The  same  indication  ii  afforded  bj  the  co- 
ordinated respiratory  apafiiu  that  forma  so  coriBpicnouB  a  feature  in  the 
attacks,  by  the  raso- motor  spasm,  by  the  occasional  hyperpyrexia,  by 
the  pheoomena  of  cephalic  tetanus,  and  by  such  eases  as  one  recorded 
by  Silbt'rmaun,  in  wbich  a  fall  on  the  back  of  the  head  was  followed 
in  a  few  homrs  by  symptoms  of  tetanus,  accompanied  by  strikiiig 
cyanosis  and  dyspncea.  Permanent  trismus  sometimes  resulta  from 
organic  disease  of  the  pons  Yarolii,  and  general  tonic  spasm,  e8[jecially 
marked  in  the  legs,  is  not  uncommon  from  heemorrhage  in  this  situation. 
It  is  only  in  tbe  biter  stage  of  tetanus  that  there  is  e? idence  (in  in* 
creased  reflex  excitability)  of  a  morbid  state  of  the  lower  spinal  centres, 
whick,  seoondary  in  point  of  time^  is  doubtless  secondary  in  its  pro- 
duction. The  symptoms  point,  therefore,  to  the  pons  and  medulla  WM 
the  seat  of  the  chief  disturbance  of  nerve*fuuction  in  the  disease. 

The  facts  tliat  the  injury  causing  tetanus  often  involves  the  nenres, 
and  that  these  are  sometimes  inflamed,  and  even  the  seat  of  an  ascend* 
iug  neuniis,  must  not  be  overlooked  in  the  light  of  the  new  pathology. 
The  tetanic  spasms  sometimes  start  from  the  seat  of  the  injury,  and  in 
oephalic  tetanus  the  injury  in  the  region  of  the  6ft b  nerve  causes  para- 
lysis of  motor  nerves  related  to  it  in  reflex  action,  although  the  epeafic 
virus  is  pre8»?ut  in  the  wound  in  this  as  in  other  forms.  These  facta 
suggest  that  the  toxine,  which  actii  so  powerfully  on  the  central 
nervous  system,  has  also  a  local  action  on  peripheral  nerves  to  which 
it  can  gain  access. 

In  connection  with  the  theory  of  nerve  irritation  a  case  recorded  hj 
Terrier^  deserves  especial  note.  An  injured  toe  had  become  gangre- 
nous, and  was  amputated.  Trismus,  absent  before,'  was  preaent  m 
quarter  of  an  hour  afterwards,  and  the  patient  averred  that  the  pain 
of  the  operation  distinctly  made  his  jaw  muscles  contract  while  the 
amputation  was  being  performipd.  He  died  from  the  tetanus  in  two 
days.  Here  it  would  seem  that  tbe  toxic  irritation  brought  the  centre 
into  a  condition  so  unstable  that  its  discharge  was  produced  by  theaddi* 
tional  stimulus.  Yerneuil  has  also  noted  that  surgii-al  interference  with 
a  wound  may  apparently  excite  tetanus.  It  may  be  that  a  similar  in- 
fluence is  exerted  by  exposure  to  cold.  In  the  unstable  condition  of  the 
centres,  a  slight  degree  of  surface  chill  may  cause  discharge  of  the  nerve^ 
cells.  For  instance,  in  the  case  of  tetanus  after  ovariotomy,  recorded 
by  Harris  and  Doran,  the  contraction  commenced  in  the  masseter  on 
the  side  turned  towards  a  window,  the  weather  being  very  cold  at  the 
time.  That  tbe  su  if  ace  chill  causes  a  peculiar  nervous  stimulation  is  the 
more  probable,  since  wo  know  thiit  it  causes  other  eff*-^cts  through  the 
agency  of  the  nervous  system,  stimulating,  for  instance,  the  vaso-motor 
•  Terrier.  •  Oa*.  de«  Hop.,'  1874. 


lire  to  constrict  tbe  vessel  a  of  the  skin,  and  even  tbe  motor  oentTes 
produce  the  musoalar  spasm  of  **  sbivering,"  in  whk-h  the  muBcUs 
of  mastication  alwajs  take  a  conspiciioua  part.  It  is  ooteworthj, 
bowoTer,  that^  whether  actiog  alotie  or  conjointly,  tbe  effect  of  cold  is 
•Iwmjs  rapidlj  produced.  Barely  more  than  twenty -four  hours  past 
befttre  tbe  appearanoe  of  the  first  symptom s.  Lastly,  it  may  be 
obflerred  that  in  tetany  we  have  a  disease  consisting  of  tonic  spasm, 
iuid  aomi  times  caused  by  cold. 

In  true  tetanus  neonatorum,  the  pathology  of  the  disease  is  the 
same  as  in  the  trautnatic  form,  the  b;keiUi  baring  been  invariably 
found  in  the  umbilical  wound*  Tbe  preeiae  nature  of  puerperal 
lilaiius  and  of  the  idiopathic  form  has  .still  to  be  ascertained.  If,  as 
prsifiously  fiuggested,  they  are  produced  by  the  specific  organisms^  it 
is  pfobably  by  the  inhalation  of  spores  from  tbe  air*  The  organisms 
seoni  to  have  no  effect  when  taken  into  the  stomach, 

I>zaGKOsis. — The  symptoms  of  tetanus  are  so  peculiar  and  so  pro- 
nounced, that  the  diagnosis  rarely  presents  any  difhculty,  except  in 
the  earliest  stage  of  cases  that  commence  insidiously.  Under  such 
circumstances  the  stiffness  of  tbe  neck  may  he  mistaken  for  muscular 
rheumatism*  tbe  more  readily  if  the  symptom  has  followed  exposure 
to  cold*  But  tbe  existence  of  rigidity  in  the  muscles  of  tbe  jaw» 
oeTer  present  in  simple  rheumatism  and  rarely  absent  in  tetanu"*, 
should  at  once  arouse  suspicion.  In  the  rare  cases  in  which  difficulty 
in  swallowing  precedes  trismus,  tbe  nature  of  tbe  case  can  only  be 
suspected  from  tbe  facts  that  there  is  no  local  affection  to  account  for 
the  symptom,  no  evidence  elsewhere  of  ]:»aralysis,  and  no  history  of 
any  cause  of  hydrophobia,  while  trismus  and  tatamo  spasms  usially 
follow  within  tweuty-four  hours. 

The  characters  of  tbe  developed  disease  resemble  those  of  strychnine 
poisoning  morotbau  any  other  condition,  A  mistake  is  r&re»  but  has 
probably  been  made  in  one  or  two  recorded  instances.  In  strychnine 
poisoning  the  symptoms  never  commence  by  trismus;  they  come  on 
and  develop  in  a  more  rapid  manner  than  has  ever  been&een  in  tetanus 
except  in  traumatic  cases,  in  which  the  wound  assists  the  diagnosis. 
The  reflex  excitability  is  an  early  symptom  in  strychnia  poii^oning^ 
but  is  late  in  tetanus,  and  the  severe  epigastric  pain  of  the  latter  is 
absent  in  the  former,  in  which  there  are  often  collateral  circumstances 
to  suggest  poisoning. 

In  hydrophobia  there  is  no  initial  rigidity  in  the  jaw  or  elsewhere. 
Tbe  first  paroxysms  are  of  respiratory  spasm*  excited  by  attempts  to 
swallow.  These  may  be  present,  however^  in  tbe  *' hydrophobio'* 
form  of  tetanus,  and  in  it  sw^illowing  is  difficult,  but  a  wound  on  the 
head  and  facial  palsy  are  conspicuous.  Gases  of  hydrophobia  in  which 
there  are  tetanoid  spasms  in  the  later  stage  of  tbe  disease  have  been 
confused  with  tetanus,  but  attention  to  the  initial  symptoms  will 
prevent  error.    These  spasms  are  merely  an  excessive  development  of 
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tbose  that  are  frequently  met  witb  in  LjJropliobia,  And  do  Ufit 
indicate  tbat  the  two  diseases  co-exist,  as  has  soujetimet  l»een 
erroneously  imagined. 

In  hysteria,  tetanoid  apasm  !a  extremely  rare  except  aa  part  of  a 
convulnive  attack,  and  tbea  its  nature  ia  siifficieutly  conspicuous, 
But  trismus,  causing'  persistent  closareof  the  jaws,  occura  inhysterk 
It  may  succeed  a  convulsion,  and  last  until  another,  or  it  may  oomft 
on  without  obvious  cause,  continue  for  a  few  houra  or  daya,  and  then 
suddenly  vanish.  It  ia  prone  to  recur,  and  this  character,  the 
auddennesa  of  onset,  ita  complete  degree,  the  absence  of  rigidit?  ia 
the  neck,  and  the  (jreaeace  of  other  aymptoms  of  hysteria  will  rarelj 
leave  any  donbt  as  to  its  nature.  It  should  be  remarked  thai  the 
symptoms  of  tetanus,  coming  on  after  an  injury  or  exposure  to  eoU, 
must  not  be  treated  lightly  because  they  occur  in  an  hysterical  per* 
or  follow  fear  of  the  disease. 

In  tetany  there   is  widely  spread  tonic  spasm  with  paroiTsmi 
exacerbations,  but  its  distribution  is  characteristically  dififerent. 
limbs  are  most  afTected  towards  tba  extremities,  the  arms  more 
tha  legB^  the  hands  most  of  all,  and  trismus  ia  a  late,  and  not  an  eari 
aymptom.     In  each  of  these  respecta,  the  condition  in  tetanus  is 
reverse.     Even  in  the  most  acute  and  violent  cases  of  tetany  a  mist 
can  hardly  be  made,  especially  if  attention  is  paid  to  the  pecu 
posture  of  the  bands. 

In  many  cases  of  tetanus  there  is  considerable  difficulty  in  det 
mining  whether  it  ia  to  be  regarded  as  traumatic  or  idiopatbia 
aje  the  cases  in  which  tetanus  is  apparently  excited  by  cold  in  | 
person  who  has  bad  a  trifling  injury,  perhaps  some  time  before, 
question  is  fortunately  not  of  any  great  practical  importance, 
each  case  must  be  judged,  on  ita  own  merits.     For  scientiflo  purf 
we  must  include  such  cases  in  the  traumatic  variety.* 

pEOGNOSis. — The  statistics  of  the  mortality  in  tetanus  show  lid 
grave  the  prognosis  is  in  every  case,  and  it  is  still  grave,  however  slig 
the  initial  symptoms  may  be,  or  however  trifling  the  injury  which  1 
produced  it*  But  it  ia  distinctly  worse  if  the  injury  is  severe  than  i 
slight.  After  a  lacerated  wound,  the  compound  fracture  of  a  limb,  or 
distinct  contamination  of  the  wound  witb  earth,  and  also  after  labour, 
recovery  is  extremely  rare.  The  chance  of  recovery  is  less  if  the  first 
symptoma  occur  before  the  tenth  day  from  the  receipt  of  the  injury. 
Moat  recoveries  occur  in  cases  which  begin  after  the  first  ten  days, 
and  tbt'  prognosis  is  better  the  longer  the  interval.  It  is  worse  when 
the  spasm  quickly  extends  to  the  trunk,  better  if  trismus  exists  alo^| 
for  several  daya.  After  the  first  four  or  five  days  the  prognoa^^ 
improves  with  the  duration  of  the  disease,  although  it  does  not  become 

^  By  thii  tQO&Qi  we  nm  leatt  risk  of  error.  It  ii  certaiOj  liowever,  that  iomo 
proportion  of  caut  of  idiDpatbic  tetanus  will  bave  &  recent  ■cratch  or  cut  or  braiBc« 
witho!]t  tMt  being  cod  corned  in  the  production  of  the  dkeaae. 
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imUMj  hopeful  unless  the  sjrmptoms  lia^e  lasted  for  &  fortnight, 
orpretent  a  disdnct  and  per  sis  teat  diminution.  It  is  doabtful  whether 
the  proepect  of  recovery  h  materially  influeueed  bj  sex  or  age,^ 
Adequate  statistics  to  deterzniae  this  point  are  not  at  present  lorth* 
tomiog*  PreTious  tntemperaace  lessens  the  chance  of  recoyery,  and 
•a  also  does  in&bilitj  to  swallow  and  considerable  elevation  of  tern* 
perature,  but  its  subsequent  f$d\  is  not  of  siguificauce  if  the  symptoms 
eootinue.  The  concurrence  of  cold  with  injury  as  a  cause  does  not 
tB&iieDoe  the  prognosis.  Under  the  mo^t  faTomble  circumstances— in 
eases,  for  instance,  wliich  occur  a  fortnight  after  the  receipt  of  a 
Uifling  injury — the  probability  of  recovery  is  not  more  than  equal  to 
that  of  death.  On  the  other  hand,  hardly  any  case  of  traumatic 
letantis  is  absolutely  hopeless.  Cases  occasionally  recover  under  all 
ooDditions  of  cause  and  character. 

The  prognosis  in  idiopathic  tetanus  is,  io  temperate  climates,  a  little 
better  than  in  the  traumatic  form.  In  hot  climates  it  is  regarded  as 
eTeo  more  grave.  In  tetanus  neonatorum  the  prognosis  is  nearly  the 
same  as  in  the  traumatic  form  in  adults  (provided  the  obildren  are 
not  eiposed  to  powerful  insanitary  conditions),  and  here  also  tbe  pro* 
gnosis  is  better  the  longer  the  interval  after  birth  before  the  symptoms 
appear.  After  abortion  and  labour,  the  chance  of  recovery  is  only 
appreciable  when  the  disease  is  distinctly  excited  by  cold. 

Tbkjltmkxt. — For  tetanus,  as  for  most  acute  diseases,  no  specifie 
remedy  is  known,  although  the  recent  discoveries  give  distinct  promise 
that  it  may  not  be  long  before  some  method  of  counteracting  the 
action  of  tbe  bacilli  is  discovered.  It  wil!  probably  be  possible 
to  foresee  the  malady  by  microscopical  exaaiiuatiou  of  the  pus  in  any 
wound  contaminated  with  earth,  and  then  i^rophylaxis,  as  in  hydro- 
phobia, may  become  possible.     But  for  this  we  have  yet  to  wait. 

Tetanus  is  a  disease  of  limited*  though  variable  duration,  and  if  the 

patient  can  be  kept  alive  until  it  is  over,  he  recovers.     Moreover, 

there  is  reason  to  believe  that  the  intensity  of  the  disease  can  often  be 

lessened  by  treatment,  but   the   variable   severity  of   the  affection 

rsndsrs   it  very   difficult   to   assess  the    influence  of  tbe   r^^medies 

^jmployed.     Three  elements  in  treatment  bave   hitherto   chiefly  re- 

^Hred  attention— general  management,  operative  treatment  in  trau* 

^™atic  cases,  and  the  endeavour  to  relieve  the  symptoms  by  the  use  of 

drugs. 

In  L^eneral  umnagement,  rost  and  food  are  the  two  essential  measures. 
All  possible  sources  of  peripheml  irritation  should  be  avoided.  The 
patient  should  be  kept  absolutely  still,  and  the  room  darkened.  Liquid 
nourishment  should  alone  be  given,  even  if  the  trismus  is  not  complete. 
In  most  cases,  by  patience,  a  fair  quantity  can  be  taVen  through  the 
closed  teeth  ;  sometimes  there  is  a  space  between  the  teeth,  and  a  tube 
can  be  introduced  through  which  tbe  food  may  be  sucked.  When 
*  Eegardmg  •«£,  oompftrtt  tbe  mortality  glv^a  on  p.  6Si. 
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thifi  ia  impossible,  sufficicDt  relaxation  of  the  spasm  to  permit  of  food 
being  giTen  maj  be  obtained  by  the  inbalation  of  chlorofonn,  of 
liqnids  maj  be  injeeted  into  the  oesophagus  by  a  long  catheter  pawed 
thru  ugh  the  nose.  If  this  brings  on  apasm,  it  is  better  to  emploj 
peptonised  injections  into  the  rectum,  A  tooth  bas  been  extracted  to 
permit  feecling'  through  a  tube,  but  it  is  better,  if  possible,  to  a?(>id 
any  fresh  irritation  of  peripheral  nerves.  lu  infanta  the  catLeter 
passed  through  the  nose  has  usually  been  employed* 

The  surgical  measures  which  have  been  aJ opted  ia  traumatic  casei 
comprehend  amputiLtion,  excision  of  the  cicatrix  or  wound,  neurotomy, 
aud  nerye-BtTetcLing.     Of  all  these  H  may  be  said  that  in  mostcaiei 
in  which  they  have  been  employed  they  have  apparently  exerted  no 
beneficial  influence  on  the  course  of  the  disease.     Indian  experience 
of  these  measures  is  at  least  as  uii  favorable  as  that  in  England,*    A 
curious  case  has  indeed  been  described  by  Eeichertf  in  which  stretch- 
ing  of  both  eciatie  nerves  was  followed  by  improvement  and  ultimate 
recovery ;  the  cause  of  the  tetanus  was  a  bite  on  the  back  by  &  hone» 
but  the  patient  was  an  epileptic.     The  modus  operandi  of  the  operation 
is  difficult  to  underetand.     The  common  failure  of  these  proceedings  if 
rendered  inteHigible  by  what  we  now  know  of  the  pathology  of  the 
disease.     A  more  promising  measure  would  be  the  earlj  excision  of 
the  wound  in  any  case  in  which  the  bacilli  can  be  found  in  it  or  in  the 
soil  of  the  place  at  which  it  was  inflictf d.     In  such  a  case^  amputatioD 
may  eTen  prove  justifiable.    The  late  excision  of  the  cicatrix  has  appar- 
ently been  effective,!  although  it  usually  fails,  no  doubt  because  the 
■toxine  has  invaded  the  whole  system.     Perhaps,  also,  division  of  the 
nerve  is  justifiable  when  tetanic  spasms  slart  from  the  injured  part. 
Most  of  the  cases  in  which  local  surgical  treatment  has  had  a  distinct 
and  immediate  effect  have  been  of  this  character.    In  one  case,  for 
instance,  a  small  nei^e  in  a  wound  was  tender,  and  pressure  upon  it 
brought  on  severe  tetanic  spasms.     The  nerve  was  excised^  and  the 
spasms  ceased.     In  another  case,  tetanus  came  on  after  a  wound  was 
healed  ;  the  cicatrix  was  tender,  and  pressure  on  it  excited  the  spasnii 
which  ceased  after  the  cicatrix  had  been  excised, 

There  are  few  difleases  for  which  so  many  and  such  varied  drugs  have 
been  employed  as  in  the  treatment  of  tetanus,  but  hitherto  not  one  has 
been  found  to  exert  a  powerful  influence  on  the  disease,  not  one  that 
does  not  usually  fail  when  the  disease  ia  severe,  and  frequently  when 
it  is  moderate  in  intensity^  and  few  that  have  not  been  credited  with 
cures,  chiedy  in  slight  cases.  Becovery  has,  indeed,  in  most  eases 
been  obviously  due  much  more  to  the  character  of  the  attack  than  to 
the  treatment  employed.  Still,  there  is  reason  to  believe  that  drugs 
have,  in  many  instances,  helped  recovery,  and  in  some  caaea  have 
actually  turned  the  scale  and  saved  the  patient's  life, 

*  Wallace,  loc.  cit. 

t  'Buyer.  Aerztl.  lotelL-bl.;  1685.  No.  6» 

J  Cotteril,  •  Lftncet^'  18a& 
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Of  tbe  agents  employed  there  are  some  that  give  temporary  relief  to 
Uie  spasm,  and  are  used  to  iifFord  reat  or  avert  death,  but  wbicb  do  not 
iofliaesiee  the  course  of  tbe  disease.  Tbe  most  effioicBt  is  the  inbala* 
lion  of  chloroform.  With  complete  narcosis,  the  spasm  passes  oflf,  but 
tt  returns  when  the  itifloence  of  the  chlorofortn  is  oirer.  Ether  has  a 
s&ittiUjr  adioQi  but  is  less  oonvetiient.  Kltrite  of  amyl  Las  been  said 
to  rsliere  spasm  more  speedily  than  chloroform,  and  H.  0,  Wood  has 
recommended  it  as  a  most  valuable  agent  for  averting  death  during  a 
pwroiysm;  at  Guy's  Hospital,  when  employed  in  quantities  of  iTliij 
to  irtTi  it  was  found  that  the  spasm  became  more  intense  at  first, 
although  slighter  afterwards.  The  continuous  inbalation  of  chloroform 
does  not  seem  to  modify  the  course  of  the  disease,  nor  baa  any  bene^t 
rssulted  from  attempts  to  charge  the  air  of  the  room  with  the  yapour 
of  chloroform.* 

Sedatare  drugs  have  been  enlployed  in  the  treatment  of  tetanus  in 
two  ways,  occasionally,  to  procure  sleep,  and  continuously,  to  lessen  the 
sererity  of  tbe  spasm.  In  severe  cases,  it  is  rare  that  a  marked  effect 
is  produced  by  any  drug»  but  in  cases  of  moderate  severity,  distinct 
amelioration  has  been  obtained  by  many  agents.  Bromide  of  potassium 
has  been  given  at  frequent  intervals  in  large  doses,  four  to  six  drachms 
daily,  and  the  spasm  has  been  observed  to  increase  when  it  is  discon- 
tinued, and  to  lessen  when  it  is  resumed  (Southey).  It  may,  perhaps, 
with  adfantage  be  injected  into  the  rectum  with  food;  Noihnagel 
lUhi  found  that  it  tends  to  cause  ascending  contractions  in  the  bowel, 
and  thus  an  injection  is  carried  higher  up,  and  is  rapidty  and  more 
completely  absorbed. 

Chlonil  bydrato  has  been  largely  substituted  for  tbe  at! ministration  of 
chloroform  by  the  mouth,  although  it  does  not  remove  severe  spasm 
so  completely  as  the  inhalation  of  chloroform.  It  may  be  given  at 
night  to  procure  sleep,  and  frequently  succeeds^  or  it  may  be  given 
oootinuouttly,  and  has  thus,  in  many  caseSr  appeared  distinctly  bene- 
fieiaL  Indeed^  it  h^  been  held  to  have  more  influence  on  the  disease 
than  any  other  drug,  by  a  very  large  number  of  observers.f  Large 
doses  must  be  employed.  Yerneuil,  for  instance,  who  is  a  strong 
^vocate  of  its  use»  would  never  gifo,  to  an  adutt,  a  smaller  dose  tban 
3j,  or  less^  in  the  day,  than  S^^^t  ^^^  be  has  sometimes  given  jiij  at 
a  dose  and  5vij  in  the  day*  It  needs  to  be  continued  for  a  consider- 
able time.  In  two  cases  which  recovered,  Jviij  were  given  in  the 
eourse  of  a  month*  Antipvrine  was  used  in  conjunction  with  chloral 
in  one  idiopathic  case  which  recovered.  Chloral  has  been  injected 
into  the  veins  by  Ore,  but  this  is  a  dangerous  proceeding,  since  it  has 
caused  extensive  thrombojiis  in  several  cases  (Lannelongue  and  others)* 
In  tetanus  neonatorum  it  has  usually  been  given  in  doses  of  one  grain, 

^■L^  SitDonin  need  in  this  wny  %2  kiUgmmm^t  of  chloroform  without  effect, 

^Bf  Scbfxi'tdt  {*  Bayer.  IiitclL-bl/  18^5,  p.  d2U)  records  the  recovery  of  four  out  of 

#f^  cues  tr«oted  with  ohloiul,  but  »o  f&vorabU  fto  experience  most  be  regarded  iS 

«llD^th«r  ucoptioiisl,  and  perlmpa  opca  to  ia«pidoti. 
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bat  ibis  is  probably  too  small.  Opium  and  morphia  baTe  been  1aiig«lj 
Qfled,  the  latter  bj  eubcutaneoiis  injection ;  it  is  useful  for  the  purpose 
of  procuring  sleep,  in  doses  of  a  quarter  or  Lalf  a  grain,  which  majU 
employed  in  addition  to  the  continuous  administration  of  bromide  and 
chloral.  The  continuous  use  of  morphia  has  not,  on  the  whole,  been 
so  often  elfcctive  as  that  of  other  sedatives,  but  it  has  seemed  to  cure 
some  cases,  one  of  idiopathic  tetanus,^  and  others  of  the  traum&tio 
format 

Belladonnat  atropine,  Indian  hemp,  and  aconite  haye  also  beeo  frs* 
quently  employed.  Under  their  yse  (as  under  that  of  all  other  drugi) 
recoveries  have  been  occasio Daily  observed,  but  on  the  whole  their 
utility  has  l>een  even  less  frequently  recognisable  that  that  of  otbet 
sedatives.  The  same  may  be  said  of  conium,  lobelia,  mcotiae,  and 
tobacco,  veratrum  viride  aiad  gelsemium.| 

Next  to  bromide  and  chloral,  Calabar  bean  has  received  most  praise. 
The  extraetum  physostigmatis  has  been  usually  employed   subcut^ 
neously,  in  doses  of  from  one  tbird  of  a  grain  to  one  or  two  grains,  or 
by  the  moutb,  one  to  four  graias.     Still  larger  doses  have  been  some- 
times given  by  the  mouth,  e,  g.  seventy -two  grains  in  twenty-four 
hours,  and  1026  grains  in  forty* three  days,  in  a  case  that  recovered^ 
Toxic  effects  are  not  easily  produced,  and  the  pupil  does  not  contract 
as  it  does  in  health,  even  when  nausea  and  feebleoess  of  pulse  have 
been  produced.     Eilert  has  suggested  that  local  effects  may  be  lessened 
by  the  simultaneous   injection   of  atropine.     In   iofants,  from  oae 
thirtieth  to  one  third  of  a  grain  has  been  given  under  the  ekin.    The 
salicylate  of  eserine  had  a  marked  influence  on  the  spasms,  iojected 
in  doses  of  j^u  grain, in  a  case  in  which  chloral  and  bromide  had  pre- 
viously been  used.     The  tetanus  began  on  the  £fih  day  after  the 
removal  of  a  tumour  of  the  leg,  and  the  patient  recovered.  ||     Jaborandi 
and  pilocarpiue  have  been  used,  generally  without  success,  although 
three  recoveries  have  been  described  by  Casati*^ 

The  alleged  success  of  curara  in  hydrophobia  has  led  to  its  use  ia 
tetanus,  but  seldom  with  effect  Small  doses,  -j-^  grain,  do  not 
influence  the  disease.  With  large  doses  up  to  half  a  grain  eyery  hour» 
the  muscular  spasms  become  slighter,  but  life  has  rarely  been  saved. 
In  one  case  it  was  pushed  until  the  patient  passed  into  a  stale  of 
collapse  and  respiration  ceased.  Prolonged  artificial  respiration,  with 
faradisation  of  the  phrenic  nerve,  revived  the  patient  j  the  spasms  re- 
mained absent  for  several  hours,  and  then  returned  in  slighter  fomw 
and  the  patient  recovered.    Bpasm  is  probably  lessened  by  the  iafla* 

•  P.  J,  Smith,  'Lancets*  1889. 

t  C.  Dakes^'LaiiCDt,*  1888;  Morriaon,  ib. 

X  Four  ciiS4»  are  eaid  to  Imve  been  suoceesfally  treated  bj  venttrom  virids  iod 
gclseiDiutQ  by  R.  B^  Harris  {*  New  York  Med,  Record/  1884,  July  12th). 

§  Watflon,  '  Practitioner^*  April,  1870,  For  AQother  flacoessful  caw  tee  I>OQgiill« 
'GliKgow  Med.  Joiirn./  M&reli^  1885. 

g  Reet  and  lUjwood,  *  Lancet/  1889^  U. 

^  See  'Brit,  Med,  Journ./  1889,  quoted  from  ■  R«ccoglitore  MediccK* 


ceof  cnnira  on  the  istra  muBcular  nerve^endings,  as  it  is  not  known 
have  anj  mfluetic6  on  the  spinal  cord.  It  appears  onlj  to  avert 
death  from  spasm  hj  biiDging  tbe  patient  eqnallj  near  to  death  from 
paralysis**  Among  other  drugs  which  have  been  used  are  iodide  of 
potasmum^  carbonate  of  iron*  arsenie,  antimonj,  mercury « ur ethane,  and 
strjohnine.  Cases  have  recovered  in  which  each  has  been  used,  even, 
strange  to  sa/,  the  last,  which  distinctly  icicreases  the  spasm.f 

Hiternal  applications,  chloroform,  aconite,  &c,^  to  the  affected  part 
appear  useless,  but  applied  to  the  epigastrium  tbej  sometimes  give 
relief  to  the  severe  pain  often  felt  there*  Cold  to  the  spine  (ice,  ether 
spray)  has  been  employed  without  distinct  influence  on  the  spasm. 
Electricity  (tbe  voltaic  current  from  the  spine  to  the  muscles)  has 
been  observed  to  lessen  the  spasm  in  trifling  cases,  but  probably  did  not 
iofluence  the  course  of  the  disease.  Continuoas  wann  baths  have  been 
occasionally  employed,  since  the  time  of  Ambrose  Par^.  Zecbmeister 
kept  one  patient  in  a  bath  for  a  fortnight,  but  the  treatment,  used  in 

ight  casea,  did  not  influence  the  mortality,  since  seven  of  the  patients 

led-  It  seemed,  however,  to  moderate  a  little  the  in  tensity  of  the 
im.  Bleeding  was  formerly  largely  used,  and,  opposed  as  the 
ineasure  is  to  the  thempeutic  principles  of  the  present  day,  it  may 
remoTe  some  of  the  toxine  from  the  system;  at  any  rate,  cases  have 
recovered,  and  the  flow  of  blood  has  appeared,  in  some  instances,  to 
lessen  the  spasm.  Transfusion  of  blood  has  been  once  employed,  but 
without  success  (Sakler).  No  case  lias  yet  been  influenced  by  the 
injection  of  the  serum  of  immune  rabbits,  supposed  to  con  tain  the 
antitoxioe.  It  was  tried  In  a  case  of  tetanus  neonatorum,  but  four 
injectioDs  had  no  effect.  | 

On  the  whole,  the  drugs  that  seem  to  deserve  most  confldence  in  the 
treatment  of  tetanus  sre  bromide  of  potassium  and  chloral,  morphia, 
and  perhaps  eserine.  The  first  two  may  with  advantage  be  combined, 
the  influence  of  both  being  kept  up  continuously,  or  bromide  may  be 

*  ^^Tg  {'  Arch.  I.  klin.  Ohirarg..'  xxix,  p.  338)  relatet  four  caws  in  which  tbe 
tr&niient  »in«liomUon  of  the  ttyinptoiDfl  did  not  preTent  death.  He  sdvUee  tbe 
dmaluneouf  uee  of  morphia.  One  noteworthy  lesson  from  hit  enue  it  that  if  arti- 
flfijgl  rt!«pi ration  becomes  neceuary  it  U  »ot  f<icilitut<Hi  by  tracheotomy.  Caaet 
ttieeessftillj  treated  have  been  recorded  bj  Berckham  ('  BeH.  kL  Wocheti«chr«/  188^ 
Ko.  48)  Olid  Qonterroaim  (lb.,  1883,  No»  44),  In  tbe  latter  case,  tbe  tetanai  followed 
an  injury  to  the  bead.  Nine  injections  were  given  in  the  coaree  of  a  few  dayt^  each 
coitiieting  of  i — (  grain  of  carara,  diA»o!ved  in  40  partA  of  water  and  2  of  spirit. 
Hf  make*  the  reasonahYe  sug^cBtiou  that  the  activity  of  tbo  specimen  employed 
iboald  always  be  proved  by  an  iigoction  in  an  an i mat 

t  A  eoUectton  of  937  reported  eaaes,  beginniog  before  the  fifteenth  day,  bas  been 
Made  by  Melden,  to  compare  the  apparent  effect  of  different  drugs,  but  it  is  doubtful 
«rbat  Taloe  can  be  attached  to  the  statistics  of  so  rery  large  a  number  of  rases. 
Chloral  and  ciumim  are  «acb  credited  with  tbe  cure  of  a  quarter  of  the  eases  m 
iffhich  they  were  used;  opium  with  one  twcnty-fiith;  eonium  orn?  •evctith;  Indian 
hemp  a  ai&tb  t  bromide  a  fourteenth ;  alcobol  a  quarter ;  and  a  third  of  those  treated 
by  other  agents  are  said  to  have  recovered  ('  Lancet/  1887). 

J  babinsky.  *  B«rL  kl  Wmhenscb./  189L 
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given  fre<|MeTitly,  and  cHoral  in  occaBional  bjpnoiic  doaet.    If  ilw 
Tioleoceof  tb€  spasm  tlireateua  death  during  a  paroiy am,  this  should  be» 
if  possible,  averted  by  tbe  inhalation  of  chloroform  or  nitrite  of  anifl, 
but  on  tbe  value  of  the  latter  for  tbia  purpose  further  observi^tiaQi 
are  necessary.     Lastly,  it  h  of  great  importance,  in  the  event  of  appa^ 
rent  death  during  a  paroxjam,  that  an  attempt  ahould  be  made  to 
restore  the  patient  by  artificial  respiration.     It  ia  aurpriaing  that  lliii 
meaaure  has  been  so  rarely  adopted^     Its  importance  ia  illiiatiated  by 
a  case  recorded  by  Farrage.*    During  a  severe  paroxjsm,  heart  lod 
respiration  stopped,  the  putient  was  apparently  dead.     Arldficial  n- 
spiration  waa  employed,  and  in  five  mumtes  the  heart's  pulsationa  could 
be  again  perceived.    For  two  days  the  spasm  waa  extremely  sliglt; 
a  most  violent  paroiysm  then  occurred,  during  which  the  patient  died, 
no  medical  assiatmce  being  at  hand.     The  remarkable  freedom  from 
spasm  in  this  aim,  and  one  or  two  others  on  record,  after  revival  by 
artificial  respiration  from  apparent  death,  can  only  be  ascribed  to  the 
iD:fluence  of  the  arrest  of  the  circulation  on  the  morbid  condition  c{ 
the  centre.     This  fact,  and  the  evidence  that  the  primary  ditturbance 
is  in  the  medulla  oblongata,  suggest  the  desirability  of  trying  the 
efiect  of  ligature  of  the  vertebra!  arteries,  which  Alexander  has  intiti- 
duoed  for  the  treatment  of  epilepsy.    The  operation  is  severe  when 
both  vertebrals  are  simultaneously  tied,  but  in  A  case  in  which  ths 
danger  waa  extreme  it  might  be  juatifiable. 


TETANT. 

The  condttmn  designated  **  tetany"  is  charactensed  by  tonic  mut* 
cnlar  spasm  or  **  contracture,"  a^ecting  especially  the  extremitiea, 
symmetrical  in  distribution,  and  either  paroxysmal  or  continuous. 
The  spasm  is  often  preceded  and  accompanied  by  sensory  symptomi, 
tingling,  formication,  or  pain. 

The  affection  waa  first  described  more  than  fifty  years  ago  by 
Steinheim  in  Germany^  and  Dance  in  France,  but,  like  so  many  other 
maladies,  it  was  through  the  study  and  description  of  the  disease  by 
Trousseau  that  it  became  generally  known,  Trousaean  called  it 
"tetanilla,"  but  ihe  name  ''tetany,"  by  which  it  is  now  tmiversaUy 
known,  was  suggested  by  Lucien  Corvisart  in  1852,t 

•  'Lancet/ 1860,  Sept.  ISth, 

t  TixJuaseaiiV  accouut  of  the  dbeaie  fi  accessible  feo  English  mdefs  in  tk^  voluan 
of  lectarea  tramlated  by  Biaire*  Other  deacriptiona  have  been  gi^en  by  fii«g«l 
('Deut  Arch.  f.  kl.  Med./  lii,  18«3,  405)  j  W«iti  (' Volkmnnn'i  klin.  YorU* 
No.  169)  J  Buztwrd  ('CUu,  Lcct^*  p.  411)  j  and  Abflrorombie  (•  Ou  Tetany  in  l9wg_ 
Children,*  London,  1880). 
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Caitbbs, — Tetany  is  rather  more  frequent  in  males  tlian  in  females, 
the  proportion  being  aa  seven  to  six,  but  this  relation  does  not  obtain 
at  aU  ag*«*  It  occura  at  all  periocls  of  life,  from  infancy  to  old  age, 
Vot  is  most  frequent  in  early  childhood  and  in  early  adult  life.  Of 
150  oases  that  I  have  cullectcd  from  various  sources  or  observed 
myself,  142  are  available  for  comparison  on  these  points. 


Agfa  .    , 
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Thus  the  disense  is  most  frequent  in  infancy  and  in  tho  second 
decade  of  life.  More  than  half  the  cases  occur  during  the  first 
twenty  years.  In  early  chilihood  the  disease  is  far  more  frequent  in 
males  than  in  females,  but  between  the  ages  of  twenty  and  £fty  the 
liability  of  the  sexes  is  reversed,  and  females  suffer  twice  as  frequently 
mM  males.  Over  fifty,  on  the  other  hand,  the  only  recorded  oases  have 
been  in  males.  These  figures  correspond,  on  the  whole,  with  those 
Biipi>lied  by  smaller  series  of  cases  lately  published,  but  some  varia- 
tions exist,  owing  to  special  features  that  have  marked  periods  of 
ipecial  prevalence.  Young  children,  for  iBatance,  have  sometimes 
been  the  only  su^erers,  and  in  a  number  of  such  cases  at  Prague,  the 
proportion  of  males  to  females  was  only  as  2  to  It  while  of  a  series  of 
41  cases  in  adults,  36  were  males  and  5  females. 

A  neunpathic  heredity  can  be  traced  in  only  a  small  proportion  of 
case*,  but  that  a  family  predisposition  sometimes  exists  is  shown  by 
instances  recorded  by  Abercrombie,  in  which  there  occurred,  at 
different  times,  in  each  of  two  families  four  cases,  and  in  another 
family  three  cases.  It  has  often  been  observed  to  be  mora  frequent 
in  winter  or  in  spring  than  in  summer  or  autumn,  in  the  case  both  of 
outbreaks  and  of  recurrences. 

Most  of  the  male  cases  have  occurred  in  the  lower  classes,  and  occu* 
pation  is  infinential  partly  as  involving  exposure  to  cold  and  fatigue; 
but  the  affection,  especiitlly  in  Germany,  is  common  in  shoemakers 
and  tailors,  perhaps  from  some  influence  exerted  by  postiu"e  combined 
with  that  of  a  sedentar?  life. 

A  direct  exciting  cause  of  tetany  can  be  traced  in  at  least  thi^eo 
quarters  of  the  cases.  The  most  frequent  is  diarrhoea,  usually  long 
continued  and  exhausting,  but  sometimes  acute  and  brief.  Epidemic 
diarrhoea  has  been  the  cause  of  some  local  outbreaks  of  tetany  in 
young  children.  It  olten  co-exists  with  other  causes.  Next  in  fre- 
quency is  exposure  to  cold,  which  may  prodnco  also  catarrhal 
disturbanoe,  A  latly  a  month  after  confinement  caught  cold  in 
driving;  an  attack  of  tonsillitis  came  on,  and,  in  a  few  days,  a  sharp 
attack  of  tetany,  quickly  yielding,  however,  to  treatment.  Cold  m 
effective,  especiiUly  when  conjoined  with  fatigue,  acute  disease,  and 
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Jactation.      A  series  of  cases  m  women    who    were    suckliog  ki 
Trousseau  at  first  to  profiose  for  the  disease  the  name  of  "  nurse'i 
contracture.**      The  comparative  frequency  of  the  dtstfose  in  aduh 
women  is  almost  entirelj  due  to  the  various  influences  of  matemitj. 
The  tetany  may  also  come  on  during  pregnancy,  usually  during  the 
eccond  half,  but  sometimes  early ;  it  almost  always  continues  until 
delivery  and  then  ceases,  at  once,  or  in  a  week  or  two.     In  those  w 
hare  suffered  before  marriage  it  is  especially  apt  to  occur  doriog  preg- 
nancy, often  more  than  once,  but  not  always  in  successive  pregnandei.] 
It  may  also  develop^  in  rare  iustatacea.  after  confinement 
occasional  causes  are  simple  aneemia,  prolonged  muscular  effort 
various  kinds,  alcoholism,  and  sexual  excess,  especially  masturbatio] 
Many  cases  have  been  observed  in  the  subjects  of  dilatation  of 
stomach,*  sometimes  with  ulceration  or  with  the  cicatrix  of  an  a) 
which  in  some  has  been  at  the  middle  of  the  organ*  associated  wii 
external  adhesions,  an  hour-glass  form  of  the  organ,  and  even  wii 
rotation  of  the  pyloric  end. 

In  young  children  the  indications  of  rickets  are  rarely  absentk 
in  them  tetany  is  evidently  allied  to  the  carpo^pedal  contractioDs 
common  in  that  disease,  and  it  is  often  associated  with  laryngismi 
stridulus  and  convutsiotis.     In  three  recorded  instances  the 
was  apparently  due  to  intestinal  worms  (tseniae),  and  ceased 
these  were  expelled.      It  very  rarely  follows  a  fright,  and  aeldotu 
an  iujury,  but  there  is  one  operation  after  which  it  is  singularly 
quent^^excision  of  the  thyroid.     When  the  whole  thyroid  is  remove 
tetany  supervenes  in  about  one  sixth  of  the  cases;  this  is  the  ave: 
of  a  series  of  cases  reported  by  various  surgeons,  which  have 
from  7  in  70  (Wolfler)  to  12  in  58  (Bilhroth).     All  the  patients  ha^ 
been  young  females,  stili  in  the  developmental  period  of  life. 
symptoms  of  tetany  set  in  during  the  first  ten  days  after  tbe  opera 
tion.     It  does  not  foUow  partial  extirpation.     It  has  been  observe 
in  association  with  atrophy  of  the  thyroid  and  myxoedema.     Thi 
remarkable  relation  to  thyroidectomy  will  be  considered  further 
connection  with  the  pathology  of  the  disease. 

In  well-marked  forms,  tetany  is  less  frequently  associated  wi 
hysteria  than  might  be  expected,  but  hysterical  contracture  sometimes 
assumes  a  similar  form,  and  it  may  indeed  be  difficult  to  say  whethi 
Sr  given  case  is  to  be  regarded  as  tetanoid  hysterical  contracture,  or 
true  tetany  in  an  hysterical  subject.     The  acute  diseases,  during 
af  UT  which  tetany  has  been  known  to  come  on,  are  ty]3hoid  feveri 
scarlet  fever,  cholera,  smallpox,  rheumatic  fever,  measles^  febricula, 
catarrh,  and  pneumonia.     It  has  been  met  with  very  frequently  in  some 
epidemics  of  typhoid,  usually  during  the  latter  part  of  the  disease, 
after  the  sixteenth  day^  or  during  convalescence—  in  rare  cases  durinj 
the  flrst  week.     It  has  also  been  met  with  in  Bright*8  disease,  and 
bave  seen  one  case  appareutiy  due  to  lead-poisoning.     Symptomi 
^  Cases  described  bj  Collief  Naaoa,  MaUer,  L5b,  und  othart, 
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ibltDg  those  of  tetany  lasting  a  wi^ek  haTo  followed  a  fall  on  the 
in  a  yoniig   child,  which  caused   loss  of  consciouBness   and 
▼omiting  for  two  days,* 

Laatly,  singolar  epiJemics  of  tetany  have  been  met  wMh  on  the 
Oontinent,  Some  of  these  are  appuretitly  analogous  to  the  occasional 
epidemics  of  hysterical  convulsion.  For  instance,  in  a  girls*  school  in 
Fmnoe,  in  1876,  an  epidemic  occurred  in  which  no  lesa  than  thirty 
girU  were  %ttacked.t  A  still  more  singular  epidemic  occurred  in  1846 
in  certain  Belgian  prisons.  The  local  prcTaleoce  of  the  typical 
disease  is  apparently  secondary  to  that  uf  one  of  its  causes,  as  diar- 
rhcea  in  children,  or  typhoid  fever,  in  wbich  there  has  been*  probably, 
tome  special  element  in  the  cause  of  the  primary  disease. 
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Stmptoms. — As  a  rule,  the  peculiar  symptoms  in  the  limbs  come 
on  without  premonitory  nervous  disturbance,  but  in  rare  cases  tbey 
have  been  preceded  by  headache,  pain  in  the  spine,  and  malaise,  and 
.«ven  vomiting  not  due  to  gastric  derangement.  The  mnsoular  spasm 
flnay  b©  the  first  sympLom,  but  is  usually  preceded  for  a  few  honn  or 
days  by  sensory  disturbance  in  the  extremities,  as  **  tingling '*  or 
••  burning  "  sensations.  The  spjism  almost  always  sets  in  suddenly 
in  tbe  hands^  occasionally  in  both  hands  and  feet  at  the  same  time, 
rarely  in  the  hands  only,  and  still  more  rarely  in  the  trunk*  The 
hands  feel  stiff  and  cramped,  and  then  become  fixed*  The  usual 
sture  is  with  the  fingers  flexed  at  the  metacarpo-phalangeal  joints, 
'extended  at  the  others  ;  the  thumb  is  adducted  and  in  cimtact  witli 
the  index  finger,  or  is  flexed  beneath  it,  while  the  spasm  in  the  thenar 
hypothenar  muscles  renders  the  palm  hollow.  The  fingers  are 
F^ometimes  pressed  together,  sometimes  inclined  towards  the  ulnar 
side.  The  position  of  the  fingers  is  mainly  due  to  spasm  in  the 
interoBsei  muscles.  The  wrist  is  usually  slightly  flexed.  The  elbow 
may  be  free,  but  is  more  often  in  slight  fiexion.  The  shoulder  muscles 
are  rarely  involved,  but  occasionally  there  is  spasm  in  them  adducting 
the  arm*  In  a  few  cases  the  spasm  in  the  hand  uiusclea  has  been  chiefly 
in  the  long  flexor  of  the  fingers,  which  are  then  flexed  at  all  joints, 
and  the  fist  thus  closed.  Still  more  rarely  the  wrist  has  been  extended, 
and  in  two  recorded  cases  the  fingers  were  extended  at  all  joints. 

Tbe  feet  are  extended  at  the  ankle-joint,  and  are  inverted,  being  in 
tbe  position  of  talipes  equino- varus.    The  toes  are  strongly  flexed; 
the  knees  are  UBually  extended,  rarely  flexed.    The  thighs  are  some- 
^^^^a  adducted,  rarely  flexed. 

^BiVK  cases  of  slight  or  moderate  severity  the  contracture  is  limited  to 
^vihe  hands  and  feet,  not  unfrequently  to  the  hands.  It  is  very  rarely 
^Bkmilateral,  In  severe  cases  the  muscles  of  the  trunk  and  head  share  in 
Bthe  spasm.  The  abdominal  muscles  become  rigid,  and  there  may  be 
spasmodio  retention  of  urine.    Those  of  the  back  are  less  affected^ 

•  Dcmme,  1889» 

t  Simon ;  MftltraitD,  *  Thd«o  de  PArit,'  1877. 
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but  occasionallj  there  is  a  eliglit  degree  of  opisthotonos.     The  tbotu 
may  be  &xed  hy  epasm,  which  may  ereu  iuvolve  the  diaphragm,  and 
cause  some  difficulty  in  breathlDg,  cjauosis,  and  eyen  transieat  lo«s  of 
consciousness.     Sometimes  the  stemo-mastoids  are  ngid,  and  the  head 
may  be  bent  forwards.     More  frequently  the  jaws  are  closed  bj  spasm 
in  the  masse ters,  the  angles  of  the  mouth  are  drawn  out,  and  the 
lids  are  half  closed.     Even  the  ejehall  muscles  may  be  involred,  oai 
ing  strabismuS}  convergent  or  divergent^  and  immobility  of  the  pupi 
has  been  observed.     The  tongue  is  sometimes  stiff,  and  articulatioD 
may  he  rendered  difficult  by  this  or  by  the  involvement  of  the  lar)iii, 
and   swallowing   by  spasm   in   the   phaiynx.     The  aitection  of  th« 
muscles  of  the  face  is  usually  only  seen  in  severe  attacks,  but 
been  occasionally  met  with  in  attacks  which  were  very  slight* 

The  tonic  spasm  may  render  the  muscles  firm  and  hard,  and  fibril- 
lary contractions  are  sometimes  visible  in  tbent  Barely,  paroiysmi 
have  begun  by  brief  clonic  spasm.  Attempts  to  extend  the  muscles 
usually  cause  much  pain.  Movement  is  interfered  with  by  the  spasm 
and  in  proportion  to  it^  but  there  is  no  actual  paralysis.  When  the 
cotitracture  is  slight,  movements  are  merely  rendered  difficult  and 
awkward ;  when  it  is  considerable,  all  voluntary  movement  may  be, 
for  the  time,  impossible. 

Slight  contracture  may  be  painless,  but  when  the  spasm  is  con- 
sidemble  theie  is  severe  cramp-lilce  pain  in  the  muscles,  and  sharp 
pains  pass  up  the  limbs,  especially  in  the  course  of  the  nerves.  When 
the  spasm  is  continuous,  the  pain  may  be  paroxysmal,  probahlj  in 
consequence  of  slight  exacerbations  of  the  spasm.  The  subjective 
sensations  (tinglingp  ^c.)  wbii'h  precede  the  spasm  may  persist  during 
the  intervals,  and  may  he  accompanied  by  actual  diminution  of  sensi- 
bility to  touch  or  pain,  or  to  both. 

The  spasm  is  usually  paroxysm  ah  After  continuing  for  a  time, 
which  varies  from  a  few  minutes  to  a  few  hours,  and  rarely  to  a  few 
days,  the  contracture  gradually  passes  off,  to  recur  after  a  vambls 
interval  of  hours  or  days.  A  feeling  of  stiffness  often  suooeedi^j 
it.  In  some  cases  the  spasm  continues  in  slighter  degree  in  tfa^^f 
arms*  rarely  in  the  legs  only»  in  the  intervals  between  the  paroxysm^^^ 
la  other  cases,  again,  in  botb  children  and  adults,  the  spasm  may 
continue  in  moderate  degree  for  several  days,  without  exacerbatioiis 
or  with  merely  an  occasional  triiing  increase.  Attacks  of  spasm  ma^ 
occur  and  even  commence  during  sleep,  and  if  there  is  continuous 
contracture  this  may  persist  during  sleep,  although  usually  in  leas 
degree,  Abercrombie  observed  no  change  in  the  continuous  spasm 
dui  ,ng  an  attack  of  measles  which  euded  fatally.  Attacks  are  some- 
times  excited  by  muscular  exertion.  When  due  to  dilatation  of  the 
stomach,  percussion  of  the  abdomen  has  excited  attacks,  and  this  wis 
also  observed  in  a  case  apparently  due  to  perforation-peritonitis* 

In  the  intervals  between  the  attacks  of  spasm  tbere  is  usually  a  re- 
markable inereasa  in  the  excitability  of  the  nerves  and  muscles  in  tb« 
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parts  in  which  the  spasm  ocseiirs  or  U  most  intense*  Percussion  of  the 
mnBcles,  and  especially  of  the  nerves,  causes  a  conspicuous  coutractioiu 
This  phenooienon  may  be  well  ob^^erved  iu  the  face,  where  a  tap  on  the 
Derre  will  often  cause  a  momentarj  contraction  in  all  the  muscles 
supplied  hj  it  (the  '*  facial  phenomenon  ").  It  is  also  marked  in  the 
limbs,  in  which  au  attack  of  characteristic  local  spasm  may  usually  he 
mduced  by  compression  of  the  artery  and  nerres  of  the  iiuib, 
sometimes  called,  from  its  disooferer,  "  Trousseau's  phenomenon,"  The 
ipasni  comes  on  a  few  minutes  after  the  commencement  of  the 
lire.  It  is  probable  that  the  effect  is  chie%  produced  through  the 
es,  although  it  is  said  that  sometimes  compression  of  the  artery  is 
effectiTe  when  that  of  the  nerve  is  not ;  but  slighter  pressure  on  the 
nerre  has  sometimes  been  the  most  efitective,  and  cati  hardly  be  avoided 
when  tlie  artery  is  compressed.  Sometimes  this  phenomenon  cannot 
be  obtained.  Abercrombie  found  the  increased  irritability  inyariably 
present  in  the  face,  and  not  in  the  limbSt  in  cases  of  continuous 
tetany  of  young  children.  Cutaneous  reflex  action  ia  also  greater 
than  normal,  especially  on  the  trunk.  The  knee -jerk  may  be  normal « 
but  sometimes  it  cannot  be  obtained,  probably  by  reason  of  slight 
persistent  muscular  contraction,  and  not  because  it  is  really  absent. 

There  is  also  a  greatly  increased  electrical  excitability  of  the  nerves 
of  the  most  affected  parts  to  both  farad  ism  and  yoltaiam.  I  have 
obtained  contraction  in  the  muscles  of  the  face  by  applying  to  the 
nerve  the  Toltaic  current  from  a  single  ceil  The  mode  of  reaction  to 
Toltaism  is  changed*  as  Erb  has  pointed  out  The  earliest  contraction 
occurs  with  the  positive  pole  when  the  circuit  is  closedp  and  sometimes 
when  it  is  opened,  instead  of  at  the  negative  pole  when  the  circuit  is 
closed.  MoreoTer,  the  closing  and  opening  of  the  circuit  causes  not 
ooly  a  momentary  contraction*  as  in  health,  but  a  prolonged  contrac- 
tion, **  tetanus/'  and  this  with  the  positire  pole  (anode)  as  well  as  with 
the  negative  (kathode).  It  is  the  ouly  condition  in  which  anodal 
openi[ig  tetanus  has  been  observed  in  man.  Thus,  instead  of  the 
fiormal  reaction  (see  vol  i.  p.  54)  1.  KCIC ;  2,  ACIC,  KOC ;  S,  AOC, 
e  have  1,  ACIC;  2,  AOO ;  3,  KCIC.  or  1,  AOC;  2,  ACIC,  KCIC, 
OTe.^  A  similar  iQcreased  irritability  has  been  found  in  the  sensory 
nerves  ;f  a  sensation  has  ako  been  produced  more  readily  by  the  anode. 
It  is  said  also  to  exist  to  mechanical  stLLQulation.  The  increased  irri« 
^bility,  electrical  and  mecbanical,  is  greatest  at  the  height  of  the 
le,  lessens  with  it,  but  usually  persists  for  two  or  three  we«;ks 
after  the  spasms  have  ceased  and  after  pressure  has  ceased  to  be 
effective.! 

*  It  if  taid  tbst  cncttabtlity  of  the  nerve  eometimi?!  fixltti  to  vollaiam  only,  btil 
16  U  probable  that  In  iuch  ca«et  it  would  IjJive  been  found  equmlly  diitioct  to  the 
ieparate  faradic  tbocki,  hftd  tbete  been  used  instead  of  the  ■•ri&i  'cairent^  (tee 
vol,  i,  p.  376). 

t  Hoffmann.  1888 }  Chovitek,  1890. 

X  It  U  said  ttiat  tbe  IncreastKl  iiritability  may  be  lonietiiziea  found  111  rioketj 
chUdzeu  and  in  weakly  nanroua  adtiltf,  who  hays  no  attaeks  of  i 
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During  le^ere  paroxjami  there  is  often  copiaus  perspi rati od»  and 
Bometini€B  local  vaso-motor  disturbance,  rednetjs,  and  even  slight  oedema 
in.  tl}e  a^ected  parts;  the  ptike  is  quickened*  and  in  some  casea  and 
in  Bome  outbreaks  a  rise  in  temperature  baa  been  observed,  rmr^j 
exceeding  101**  F.     In  other  cases  the  temperature  has  been  normaL 
The  urine  is  usually  unchanged,  but  transient  albuminuria  has  beea 
twice  observed  (KusBmaul,  Nonchen),  and  in  one  case  gljcosaria  coin- 
cided witb  the  attack  (8tich)»     Tetany  has  been  followed  by  general 
muscular  atropby»  and  also  by  local  atrophy  of  the  thenar  mu&clet 
spreading  to  tbe  forearm,  and  accompauied  by  alight  atrophy  in  ont 
leg;  the  electrical  irritability  was  lowered  in  the  atrophied  masclea* 
Other  trophic  changes  have  been  occaaionally  observed,  chiefly  in  the 
growth  of  the  nails  of  the  feet  and  hands  ;  thus  necrosis  has  even  been 
met  with.     Brownish  pigmentation  of  the  hands  and  face  has  heen  wen, 

Varidiei. — ^We  may  distinguiah  three  varieties  of  tetany,  according 
as  the  spasm  is  intermittent,  remittent,  or  continuous,  but  cases 
are  met  with  that  present  every  gradation  between  these  Tarietiei. 
Although  the  epasin  is  almost  always  symmetrical.  I  have  once  seen 
it  80  much  greater  on  one  hand  than  on  the  other,  that  when  slight  in 
degree,  it  was  one-sided.  There  is  little  relation  between  the  conrae 
and  severity  of  the  spasm  except  tbat  in  the  continuous  form  the  spasm 
is  never  so  violent  as  it  sometimes  ia  in  the  paroxysmal  varieties.  In 
young  children  tetany  is  usually  continuous,  but  the  intermittent  fona 
is  not  unknown.  In  older  children  and  adults,  the  continuous  form  is 
less  common  than  that  in  which  the  spasms  remit  or  intermit. 

It  has  been  aaid  that  not  only  does  continuous  tetany  persist  during 
sleep,  but  that  attacks  of  spasm  may  occur  even  for  the  first  timt 
during  sleep.  The  contiouous  form  usually,  however,  lessens  or  ceaMS 
during  sleep,  to  return  or  increase  on  waking.  It  is  removed  for  the 
time  by  chloroform  narcosis. 

Slight  tetanoid  symptoms  are»  indeed,  not  rare  during  nleep*  espe- 
cially in  adult  women  who  are  in  somewhat  feeble  general  health.  The 
|iatient  is  waked  up  by  tingling  in  both  hands,  accompanied  by  a  feeling 
of  stiffness,  and  sometimes  by  actual  rigidity,  which  may  prevent  all 
movement  and  last  for  a  few  minutes  or  longer,  even  for  an  hour  or 
more.  The  fi jogers  may  be  in  the  position  characteristic  of  tetany,  or 
may  be  flexed  at  all  joints,  but  never  strongly.  The  tingling  usually 
lasts  longer  than  the  spasm.  The  coodition  is  bilateral,  and  comes  on 
irrespective  of  po&ture.f  It  seems  to  be  a  slight  "sleep  tetany,"  Occa- 
sionally the  patients  who  suffer  from  this  nocturnal  tetany  have  similar 
attacks  in  the  daytime.  Now  and  then  the  attack  is  accompanied  by 
some  pain  in  the  head. 

Course. — In  both  the  continuous  and  intermitting  form  of  tetany^ 

•  WeiBS,  •  Wien.  Allg.  med.  Zeit,,'  1885.  No.  81- 

t  It  mnat  not  be  confounded  with  the  tingling  in  tbe  region  of  the  ulnar  nerft 
that  k  doe  to  long  flexion  of  the  olbowj  or  in  aU  the  Angers  that  is  caused  bj  pre** 
sore  on  the  branchial  pleioi;  m  these  cases  the  tingling  U  alwa^  oiie>eide4. 
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llia  total  dnraiioD  of  the  disease  variea  mucli.  Cases  of  either  Tarietj 
laajr  last  onlj  a  few  days ;  but  tbe  contiDUous  form  very  seldom  pre> 
•mU  the  prolonged  duration  which  ia  not  uncommon  when  the  spasm 
is  ioiermitteDt.  If  the  spa^m  presets  is  no  considerable  remission  it  is 
tmra  for  the  disease  to  last  more  than  a  few  weeks,  whereas  in  the  cases 
ol  intermittent  tetany  the  diisease  often  lasts  for  sereral  months.  In 
Qm  MTere  cases  after  eicision  of  the  thyroid,  which  are  not  fatal,  the 
dttmiioD  is  sometimes  prolooged ;  the  symptoms  may  even  continue 
Scpr  two  or  tliree  years  after  the  ope  ratio  n» 

Tetany  is  an  affectiou  prone  to  return  on  a  recurrence  of  its  exciting 
cause,  and  sometimes  without  appreciorble  cftuse.  A  mother  suffered 
from  it  while  suckling  each  of  five  suocessiTe  children  (Maccall)^  and  a 
womau  had  an  attack  in  each  of  ten  successive  winters  (Lussana). 
I  liave  also  seen  a  case  in  which  a  woman  became  subjeet  to  attacks  at 
the  age  of  twenty-two,  and  was  still  liable  to  tbem  at  thirty- four ;  each 
winter,  as  the  cold  weather  came  on,  she  suffered  from  rheumatic 
liatfis  in  the  limbs,  and  these  were  followed  by  attacks  of  tetany,  each 
lasting  from  half  an  hour  to  one  or  even  two  days,  and  recurring  about 
twice  a  week,  until  the  late  spring,  and  then  they  ceased  until  the  winter 
Another  patient  had  frequent  attacks,  each  lasting  about  six  hours^ 
during  six  weeks  eT&ry  spring,  from  the  age  of  fourteen  to  twenty 
years. 

Ttrminaiioiu — Most  cases  of  tetany  end  in  recovery.  V^ry  rarely 
some  weakness  of  the  legs  has  persisted  for  a  time.  When  death  has 
occurred,  it  haa  been  usually  due  to  the  cause  of  the  tetany,  $,  g.  to 
diarrhcea.  In  a  few  iastancesj  the  spasms  have  caused  death,  either 
difeetiy,  by  their  violence  producing  fatal  exhaustion  (Trousseau),  or 
indirectly,  by  tho  repeated  interference  with  respiration  causing  con- 
gestion of  the  lungs,  and  a  low  form  of  pneumonia.  The  disease,  when 
it  follows  exeisiou  of  the  thyroid,  is  much  more  fatal  than  it  is  under 
other  circumstances,  exce[»t  when  due  to  dilatation  of  the  stomach 
which  lessens  the  strength  of  the  patient  Tt-tuny  has  been  known  to 
be  immediately  followed  by  chorea  (Salomonsen) ;  I  have  met  with 
chorea  a  year  after  tetany.  As  might  be  expected,  an  affection  which 
sometimes  occurs  in  hysteria,  is  occasionally  associated  with  other 
iymptoms  of  the  hitter  disease.  In  one  patient  attacks  of  tetany 
were  preceded  by  hysterical  trismus.  We  have  seen  that  muscular 
atrophy  may  supervene,  either  slight  and  confined  to  the  hands,  or 
genml  and  severe.  Epileptic  attacks  have  been  observed  in  asso* 
dation  with  tetany,  and  very  rarely  mental  disturbance  has  accom- 
panied  it,^ 

Patbolooical  Anatomy. — In  the  few  cases  in  which  a  post  mortem 
examination  has  boen  made,  no  change  has  been  found  which  we  can 
regard  as  the  cause  of  the  disease.    The  minute  alterations  that  havv 


•  Fmakl^Hochwsrt,  '  Jsbrbuch  t  Piycb.,'  U  (thrw 
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beoQ  detected  in  the  spinal  cord  ia  some  cases^  are  probftUj  Mcondtr? 
to  its  functional  over-action.  Such,  for  instance,  are  capilKrjr  lismor* 
rkagcSi  accumulation  of  lymplioid  colla  around  blood- vessels,  andefiA 
minute  foci  of  myelitis.  The  gangEon-cells  have  been  found  som^vbti 
skrunken  in  aspect,  and  to  contain  vacuoles. f  Hypersamia  of  ths 
upper  part  of  tbe  cord  has  been  observed  in  some  cases,  but  waa  abseal 
in  others.  Softening  in  the  cervical  region,  met  with  by  Troustean, 
probably  indicated  organic  disease  eansing'  symptoms  that  simulsted 
tetany,  such  as  may  be  produced  by  a  concussion  of  the  bettd. 

Pathology.— The  great  increase  in  the  excitability  of  the  meter 
nerves  shows  that  there  is  an  alteration  in  the  function  (and  donbt* 
less  also  in  the  nutrition)  of  tbe  motor  nerve-fibres.  We  know  that 
changes  in  tbe  nutrition  of  these  fibres  are  usually  dependent  on,  and 
secondary  to,  a  similar  change  in  motor  cells  of  the  spinal  cord,  of 
which  tbe  aiis-cylinders  of  these  nerves  are  the  prolonged  pro- 
cesses. Tbe  discovery  of  slight  changes  in  the  cells  in  severe  eaisei, 
and  the  fact  that  slight  spinal  weakness  may  follow  tetany^  alio 
suggest  a  disturbance  of  function  of  the  cord,  while  tbe  bilateral  b?iil- 
metrj  of  the  diseasei,  and  the  peculiar  and  uniform  character  of  thi 
spasm,  constitute  strong  evidence  of  its  central  origin.  The  sensory  sym- 
ptoms indicate  that  the  disturbatice  of  function  is  not  confined  to  motet 
structures.  Beyond  this  we  are  not  at  present  justified  in  going. 
There  is  in  this  (as  Weiss  has  pointed  out)  nothing  inconsistent  with 
the  possibility  that  the  primary  disturbance  may  be  still  higher  up  in 
the  brain,  and  that  the  derangement  of  the  cord  and  nerves  may  be 
aecondarjt  although,  at  present,  the  only  evidence  of  implication  of  the 
cerebrum  is  afforded  by  the  associated  symptoms  of  insanity,  hysteria, 
and  epilepsy.  These  do  not,  however^  show  that  the  specitil  symptoms 
have  a  cerebral  origin,  although  it  may  be  noted  that  the  peculiar  form 
of  spasm  (**  interosseal  "  fleiion  of  the  fingers)  is  seen  in  some  forms 
of  spasm  of  brain  origin  as  in  many  cases  of  epilepsy. 

Whatever  tbe  seat  of  the  disease,  the  morbid  process  must,  as  a 
rule,  be  limited  to  disturbance  of  function  and  nutrition,  and  the 
occasional  origin  of  the  disease  in  reflex  irritu^tion  suggests  that  tbe 
disturbance  of  function  may  be,  in  such  cases  at  least,  the  primary 
change.  The  resemblance  of  the  spasm  to  that  seen  in  ergotism 
has  struck  many  observers.J  and  baa  suggested  its  dependence  on 
some  toxic  influence^  possibly  in  dilatation  of  tbe  stomach,  an 
"auto- toxic"  process,  by  some  product  of  imperfect  digestion  or  of 
altered  secretion*  The  search  for  such  an  agent  in  the  contents  of 
the  stomach  has  hitherto  been  unsuccessful.     The  efEect  of  cold  may 

•  By  Weisi,  Laug:b&iiB,  Fermrto,  Ac. 

t  The  «igiiificani;e  of  the  vacuolci  in  nerv»*c«lli  hat  been  mnch  dlfeu«««>d,  I 
believe  tbat  tliey  form  dariiig  ihe  proc««a  of  h&rdeDtng,  but  only  wbea  the  ocUa  «f9 
in  ttD  abDonniil  itato, 

{  Iiubert-Ooabeyre  (l&ii)^  Hu«€^  Moion»  Euletibarg. 
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Ujr  be  due  to  a  blood  chtinge,  such  as  causes  rbeumatio  feyer; 
Hi  KOlkm  oa  the  nerves  of  tbe  skio  may  co-operate  with  a  predi«poai- 
llDB.  Some  etiological  facts  are  scarcely  compaiible  with  a  tosio 
mam^  Infantile  tetany  has  doubtless  the  eame  cause  as  iufautile 
ecmriilsious  (q.  ▼,). 

The  frequent  occxirreDoe  of  the  disease  after  excision  of  the  thyroid 
m  m  ptUhological  fact  of  great  itnportaDce,  but  not  jet  of  clear 
agnjftoanoe,  although  most  observers  consider  that  a  toiic  mechanism 
ie  thm  probable  explanation.  It  can  be  produced  also  in  animals,  and 
Mlowa  ligature  of  all  the  blood- Yessels  of  the  organ,  as  well  as  its 
eaeimoD.  The  remarkable  fact  has  been  ascertaiued  that  if  one  half  of 
the  thyroid  is  first  remofed  (a  proceeding  that  does  not  cause  tetany), 
and  is  placed  in  some  other  part,  as  tbe  peritooeumt  tbe  second 
half  can  be  afterwards  removed,  in  some  cases,  without  the  result  that 
would  follow  tbe  Biaiultaneous  excision  of  both  halves.^  The  malady 
haa  been  thought  to  be  tbe  first  result  of  the  process  which  leads  to 
my  I  oedema  and  the  **  cacheria  strumipriva/*  and  to  be  due  to  tbe 
a^ccamnlattou  in  the  blood  of  some  material,  as  mucin ,  which  it  is  the 
function  of  the  thyroid  to  change.  With  the  admission  of  the  possi- 
bility of  this  we  must,  at  pres^^nti  be  oontent. 

On  the  whole,  our  knowledge  of  the  fiathology  of  the  dtseafie 
points  to  the  nerve-cells  of  the  spinal  cord  and  medulla  as  tbe  parts 
immediately  deranged;  whether  these  structures  are  affected  pri* 
murily,  or  in  consequence  of  a  deranged  action  of  ^he  motor-cells  of 
the  cortex,  we  have  yet  to  ascertain.  The  nerve-fibres  seem  to  share 
Uie  disturbancet  almost  from  the  first.  Its  definite  and  uniform 
features  suggest  that  the  derangement  is  a  primary  one  of  the  cells 
themselves,  and  is  not  produced  by  the  agenoj  of  anj  vaso-motor 
mechanism. 


Diagnosis* — The  peculiar  character  of  the  spasm,  its  limitation  to 
certain  groups  of  muscles,  its  commencement  in  the  extremities,  and 
its  bilateral  symmetry,  are  usually  sufilcient  indications  of  the  nature 
of  the  case.  If  present,  the  intermissions  in  the  spasm,  the  increased 
irritability  of  the  nerres,  and  the  excitation  of  the  spasm  by  their 
compression,  corroborate  the  diagnosis,  but  these  symptoms  may  be 
absent  in  early  cases.  The  presence  of  one  of  the  most  common 
etiological  conditions  (exposure  to  coldr  diarrhcea^  lactation  or  preg* 
nancy),  is  also,  in  some  cases,  of  diagnostic  value.  It  js  important, 
howeTcr,  to  remember  that  in  slight  cases  the  sensory  symptoms  may 
attract  more  attention  than  the  motor  spasm.  WheneTer  chronic 
tingling  in  the  hands  aud  feet  is  complained  of,  careful  inquiry  should 
be  made  for  attacks  of  spasm. 

From  tetanus  tbe  disease  is  distinguished  by  the  commonly  inter- 

*  Eiteltherg, '  Wiqq  kUn.  Wocbeoich./  ISIK).  Tetauy  wsi  lonittime*  prtiretited  hf 
pUdng  thfi  whole  orgftQ  In  tho  peritonoum,  uid  occurred  wbeo  tbb  wu  mf  terwaitli 
removed  ('  Netir,  Cent,/  1892). 
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mittiBg  cbamct€r  of  the  spaam,  hj  ita  commenoement  in  the  eitreiiii« 
tie«,  hj  the  peculiar  posture  of  tbe  handsp  and  bj  the  fact  that  the 
earliest  symptom  in  tetanns»  spasm  in  the  masseters,  U  the  latest  in 
tetanj.  lo  organic  brain  disease,  cantractTune  is  nsuallj  permaDcnt 
and  often  nntlateral;  there  is  paralysis  in  addition  to  spasm,  &nd 
cerebral  symptoms  are  nsually  present.  Hysterical  contractor©  maj 
cloaely  resemble  tetanyp  so  far  as  tbe  form  of  spasm  is  ooncemed. 
but  is  almost  iii?ariably  unilateral,  while  tetany  neTer  is.  When 
such  contracture  is  bilateral,  tbe  case  should  be  regarded  as  out  of 
hysterical  tetany.  In  the  tonic  form  of  epilepsy,  bilateral  spasm  toav 
exist,  almost  identical  with  tetany  in  its  character,  but  distingulsbed 
by  the  extreme  brevity  of  the  paroxysms,  and  by  the  occurreoos  of 
loss  of  consciousness* 

PBoaKoaiB.^ — ^Tetany  inTol  vea  little  danger  to  life  eioept  in  the  cas*^s 
after  excision  of  the  thvroid,  and  those  due  to  dilatation  of  the 
stomach.  The  chief  danger  is  from  tbe  cause  of  tbe  tetany,  snch  ai 
Bovere  diarrboea.  It  is  only  when  the  paroxysms  are  yery  yiolent, 
causing  considerable  and  repeated  interference  with  respiration,  with 
signs  of  oedema  of  tbe  longs,  that  there  is  any  ground  for  apprehen- 
sion.  The  duration  of  the  disease  is  difficult  to  foretelL  When  the 
attacliBare  prolonged,  lasting  sereral  days,  the  affection  is  not  likely  to 
be  of  long  duration^  and  continnous  tetany,  of  slight  intensity,  will 
certainly  soon  be  over.  Prompt  treatment  of  a  commencing  case  will 
frequently  cut  it  short.  As  long  as  the  irritability  of  the  nerres  is 
increased,  the  paroxysms  are  likely  to  recur.  It  must  not  be  foigotten 
that  tbe  subjects  of  tetany  are  very  liable  to  future  attacks,  if  exposed 
to  an  adequate  cause.  The  tetany  of  pregnancy,  it  must  also  k 
remembered,  usually  continues  until  delivery. 

TBEA.TMEKT.^Whenever  the  cause  of  the  disease  can  be  traoed«  the 
removal  of  this  or  the  mitigation  of  its  general  effect,  is  the  first  and 
most  important  element  in  treatment.  If  resulting  from  exposure  to 
cold,  and  seen  early »  warm  baths,  or  free  diaphoresis,  should  be  em- 
ployed.  Pilocarpine  has  been  used  with  advantage,  but  is  seldom 
necessary.  The  state  of  the  bowels  must  be  carefully  regulat^fd* 
Iiactation  should  be  stopped,  and  strength  restored  by  tonics,  espe* 
cially  by  iron  and  quinine. 

In  most  cases  the  spasm  may  be  relieved  most  effectually  by  full 
doses  of  bromide  of  potassium,  58a  three  times  a  day*  Chloral,  Indian 
hemp,  and  hypodermic  injections  of  morphia  have  also  been  found 
useful  for  the  same  purpose.  The  inhalation  of  chloroform  at  first 
increases  tbe  spasm,  but  all  contracture  usually  disappears  when  the 
paUent  is  fully  under  its  influence  ;  at  the  same  time  chloroform  has 
little  influence  in  preventing  a  recurrence.  Two  cases,  however  (re- 
corded by  Hauber),  which  had  resisted  other  treatment  were  quickl/ 
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emd  bj  a  coorse  of  cMoroform  inlialatioti»  with  ener^^ctic  massage 
dming  the  narcosis.  The  local  applicatiou  of  itimulatiQ^  liuimeDts 
(eapectalJy  chloroform)  aod  of  cold  to  the  extremities,  also  Bometimea 
airaata  the  spasm*  Troussean  observed  benefit  from  the  applicatioii 
of  ice  to  the  spine.  Electrical  treat  ment  baa  been  followed  by  improye* 
meat  ia  some  crises,  and  has  failed  in  others^  The  best  results  hare 
been  obtained  with  the  voltaic  current,  the  negatiTe  pole  to  the  spioe* 
Uia  positive  on  the  irritable  nerves.     Faradtsm  is  contra-iodicated* 

In  France  tetany  was  once  invariably  treated  by  bleeding;  the 
•ymptoma  rapidly  disappeared  in  some  cases,  especially  in  meu,  occa* 
atoually  also  in  weakly  women.  The  procedure  often  failed,  however, 
vbecn  tonics  quickly  cured  the  patient.  As  a  rule,  when  the  spasm 
baa  oeaaed,  nervine  tonics  are  desirable,  as  strychnia,  quinine,  arsenic, 
trofi*  or  valerianate  of  zinc.  X  have  found  the  two  last,  with  bromide, 
of  great  service  in  chronic  paroxysmal  tetany. 

The  treatment  of  tetany  in  children  is,  in  the  raain^  similar  to  that  of 
their  convulsions.  Attention  to  the  underlying  diathesii  is  of  para- 
mount importance.  In  }  ovinit  children,  symptoms  of  rickets  are  rarely 
absent,  and  cod-liver  oil  and  Iron  are  the  most  effectual  remedies,  the 
continuoua  tetany  of  early  life  beiog  leas  amenable  to  sedatives  than 
the  intermittent  tetany  of  older  children  and  adults,  Oheadie  found 
bromide  and  chloral  useless  in  one  ease,  in  which  tbe  extract  of  Cala- 
bar bean  succeeded,  in  doses  of  one  thirty-sixth  of  a  grain  increased 
gradually  to  a  third,  but  cod-liver  oil  and  iron  were  given  at  the 
aame  time.  In  addition  to  the  latter*  the  administration  of  bromidd 
ihould  never  be  omitted. 

For  nocturnal  tetany  1  have  found  no  remedy  so  useful  aa  a  dose 
of  digitalis  given  at  bedtime.  Bromide  often  removes  the  sy mptom» 
but  occasionally  fidla*  Tonics  may  also  be  given  with  advantage 
during  the  day* 


Tetahou)  Chobka* 

A  case  was  recently  under  my  care  that  presented  symptoma  inter- 
mediate between  those  of  cborea  and  of  tetany.  The  disease  was  fatal 
and  DO  lesion  was  found  after  death.  The  patient  was  a  boy  aged  ten. 
A  brother  was  said  to  have  died  from  some  affection  similar  to  that 
from  which  this  child  was  suffering.  There  was  a  history  of  three 
other  relations  having  suffered  from  maladies  resembling  chorea.  In 
the  patient  the  symptoms  commenced  gradually^  seven  montbs  before 
death.  They  consisted  of  tonic  spasm,  which  wai  <3ontinuouSj  and 
varied  by  paroxysmal  attacks  of  similar,  but  more  intense,  spasm. 
The  face  was  involved  on  both  sides,  so  as  to  cause  a  constant  peculiar 
•milQ.  The  tongue  w^a  pressed  back  against  the  palate  in  auch  a 
manner  as  to  impede  swallowing  aud  prevent  speech*  Tbe  arms 
were  extended,  pronated^  and  rotated  inwards,  so  as  to  bring  the  back 
of  the  forearm  outwards,  while  the  Engers  were  generally  sUghtly 
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flexed  at  all  joint  a,  but  at  times  wore  eitended,  aud  slowly  moved  j 
the  irregular  way  cbaract eristic  of  athetosis.  The  legs  were  ext 
at  all  the  joints,  the  feet  being  oter-extended  in  talipefi  equmo 
varus,  and  the  toes  wei^  flexed*  At  times  the  spasm  at  the  hi] 
became  flexor,  bo  that  the  extended  legs  were  raised  off  the  bed, 
muscled  of  the  trmik  were  also  involTed  in  the  spasm.  At  firsi  I 
left  side  was  the  more  severely  affected,  but  afterwards  the 
beeame  equal  on  the  two  aides.  The  electric  irritability  of  the  mo 
was  normal,  and  there  was  no  mechanical  excitability  of  the  ne 
There  was  considerable  pyrexia  during  the  more  severe  stage  of  1 
disease.  The  boy  steadily  emaciated,  and  died  from  exhai] 
The  whole  central  nervous  system  appeared  normal  to  the  nake 
and  no  distinct  morbid  appearances  could  be  discovered  on  micro- 
liGopie&l  examination.  I  have  not  been  able  to  And  a  desdipUon  of 
any  quite  similar  case* 


OCCUPATION  NEtTEOSKS. 
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The  term  "occupation  neuroses,**  adopted  from  the  Ckrman  (**Be-1 
HchaitiguEgs-neoroaen "),  is  a  convenient   designation   for  a  grouyj 
of  maladies  in  which  certain  symptoms  are  excited  by  the  attem{>t1 
perform  some  often*repeated  muscular  action,  commoolj  one  that  ii ' 
involved  in  the  occupation  of  the  sufEerer.     The  symptoms  oecnr  ifi 
the  part  by  which  the  action  is  effected,  and  the  action  is  interfered 
with  by  them.     Other  acts  (at  least  in  the  early  sta^e  of  the  affection)  i 
do  not  excite  the  symptoms,  and  are  not  interfered  with.     The  mi^l 
frequent  symptom  is  spasm  in  the  part^  which  disturbs  or  preventf  I 
the  due  performanc©  of  the  intended  action,  and  hence  the  worij 
'*eramp*'   is   commonly   applied   to  it,   qualifled   by   the  name  of] 
the   action,   or  occupation,    that  ei cites  the  disorder,  as  "  writers' i 
cramp,"  *'  pianoforte-players'  cramp,"  *•  telegraphists'  cramp,"  "semp- 
stresses* cramp/*     The  term  "cramp**  seta  forth  the  muscnlar  spasm 
which,  in  mofet  cases,  is  the  chief,  but  rarely  the  sole  symptom,    Thm 
is  usually  not  only  spasm  but  pain,  which  is  not  the  direct  result  oi 
the  spasm,  and  may  be  the  only  obtrusive  symptom.    It  may  he  re- 
ferred to  the  muscles,  or  to  the  bones  or  joints,  or  to  the  position  of 
certain  nerves.     In  the  latter  case,  it  resembles  neuralgia,  and  tbo 
more  closely,  since  certain  foci  of  pain  and  tender  points  may  1?^ 
developed,  as  in  ordinal^  neuralgia,  from  which  it  differs  in  being  at 
first  not  spontaneous,  but  excited  only  by  the  special  action.    Hence 
we  must  distinguish  a  motor  and  a  sensory  form,  a  spasmodic  and  a  ^ 
neuralgic  variety  of  occupation- neurosis,  but  the  two  forms  are  very  ^| 
often  combined.     Although  the  disturbance  is  in  the  first  instancd^^ 
confined  to  the  special  action,  and  may  remain  limited  to  this,  it  often 
extends,  after  a  time,  to  other  actions  in  varying  degree,  and  in  pro* 


W&ITEBS*  OBAHP. 


Tn' 


fottioci  M  the  muscular  eontractioDs  correspond^  iu  combination  and 
diAimctar,  to  those  of  the  moveineut  first  disordered.  The  exiensian 
naj  nltimaiclj  he  bo  wide,  that  s{>aam,  and  stiU  more  often  pain, 
occurs  on  any  moYenient.  I  have  eTeti  met  with  oases  in  which  a 
•pasm,  at  first  excited  oiilj  by  a  special  act,  ultimately  extended  not 
only  to  all  acU,  hut  occurred  spontaDeoiisIy.  Thus,  in  their  ultimate 
extenttoUp  the  occupation-neuroses  are  Dot  so  well  defined  as  in  their 
eaHier  aitagei.  MoreoTer,  tbey  are  not  always  well  defined  in  their 
oattsatioii*  Local  disease  or  injury,  or  some  affection  of  the  central 
aerriMis  ay  stem,  weakening  the  limb,  may  distinctly  co-operate  in 
developing  the  morbid  sttite.  In  such  cases,  extreme  care  is  necessary 
in  determining  the  nature  of  the  case,  because  a  local  affection  is 
first  fisveofsd  by  the  interference  with  a  delicate  action,  per^ 
{ frequently  and  for  a  long  1 1  tu  e.  Many  forms  of  disease  are  thus 
€fTOB(>ously  supposed  to  be  of  tlie  nature  of  occupation  neuroses,  whan 
the  occupation  mez^ly  manifests  and  does  not  cause  tbs  symptoms. 

The  most  common  form  of  occupation-neurosis  is  that  of  writing, 
and  since  this  is  not  only  the  most  common  but  is  typical  of  the  chiss^ 
it  will  be  most  conTenieut  to  describe  it  at  length,  the  conclusions 
regarding  it  being  applicable  to  all  other  forms. 
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Warrnio  Nsimosis;  W&rrKAs'  C&avF* 


Writers*  cramp  was  first  described  by  Sir  Charles  Bell  in  the  year 
18S0.  It  was  called  "  ScrlYeners*  Palsy  **  by  8o0y,  a  term  still  soms- 
times  appliod  to  it,*  ^ 

BttoLooT. — The  affection  is  very  much  more  common  in  males  than 
in  lemales,  especially  in  its  motor  form,  doulatlefls  because  fewer 
women  are  engaged  io  occupations  that  involve  a  large  amount 
of  writing.  If  all  forms  are  included,  males  constitute  two  thirds  of 
the  sufferers,  but  a  stiU  larger  proportioo,  at  least  five  sixths,  of 
tliose  who  present  the  motor  fonn.  It  is  a  disease  of  the  active 
period  of  adult  life,  rarely  commencing  under  twenty,  not  often  after 
fifty,  while  about  five  sixths  of  the  cases  begin  during  the  iuterveniog 
thirty  years.     The  distribution  of  153  cases  t  is  as  followe : 
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*  The  most  iropoHAtit  writing  on  the  diieasc  kth  ih'>ae  of  Berger  (*  Ealenbtirg^s 
ltml-Bncye1opaMlie/  art.  "  Beaclmftigungi-Qcurosen  ")  and  of  Poore  (*  PrieUticmer,* 
lf?72-3s  •TVxt-Book  of  Electricitj/  wid  'Med.-Cbir.  TrAnt,,'  vol  Ixi)*  Th«  l»«t 
article  oontalos  s  Urge  tinmber  of  cnrcfully  oWrveil  facts. 

t  SS  caset  doscribed  bj  Poore  ('  Pmctitioner/  1878),  64  collected  by  Berber 
(loe^dt,),  and  64  caece  of  my  own;  all  being  rejected  in  whlcb,  from  the  eharaoteir 
el  ttie  lyniptome,  tbere  wme  any  room  for  doubt  ae  to  the  an  tare  of  tbe  caee* 
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Thus  about  one  tlurd  of  the  caset  commence  in  each  of  the  third 
and  fourth  Jecadea  of  life,  and  only  a  fifth  in  the  foUowing  tea  jean. 

An  hereditary  tendencj  to  nervous  affectiooa  can  often  be  tia«oed« 
One  of  mj  patients  had  an  e^iileptio  uocle ;  another  lost  a  brother  \ 
from  general  paraljsis  of  the  insane  ;  three  others  had  each  an  insane 
parent,  and  one  an  epileptic  father.  In  some  instances,  more  than 
one  member  of  a  familj  has  sufiFered  from  the  special  aftection. 
Vance  relates  the  case  of  a  patient  who,  to  rest  hla  hand,  went  on  a 
visit  to  a  distant  brother,  and  wal  surprised  to  find  that  he  al 
had  given  up  writing  from  tbe  saihe  cause,  I  have  met  with  a  verf  ^ 
characteristic  case  in  a  ladj  whofe  father  also  suffered  from  writers' 
cramp.  In  estimatmg  a  family  tendency^  it  must  be  remembered  that 
writers*  cramp  is  a  disease  that  is  eaailj  imagiued,  especially  b?  those 
who  have  witnessed  the  disorder.  The  maladj  is  sometimes  met  with 
in  those  who  exhibit  no  other  sjniptom  or  tenJencj  to  nervous  derange- 
ment«  but  more  frequently  the  iubjects  of  it  are  of  distioctl/  *•  nervous  " 
temperament,  irritable,  sensitive,  bearing  over- work  and  aniietj  badlj^ 
and  oocasioually  the  neuropathic  tendency  shows  itself  in  other  iode* 
pendent  disease.  For  instance,  one  patient  with  characteristic  writers* 
cramp  (spasm  absolutely  confined  to  the  act  of  writing)  subsequently 
presented  the  early  stage  of  tabes  ;  others  had  previously  suffered  from 
migraine,  epilepsy,  and  melancholia ;  and  many  of  those  who  suffer 
from  pain  in  writing,  alone  or  with  spasm,  have  been  liable  to  neu< 
ralgia  elsewhere,  or  have  presented  various  manifestations  of  nervous 
weakness.  Two  of  Berger*8  patients  were  epileptic,  and  one  of  mj 
own  had  some  fits  in  early  adult  life.  Another  had  suffered  from 
^mfautile  paralysis  in  one  leg.  We  must  distinguish,  however,  be- 
tween such  eases,  in  which  an  independent  disease  shows  the  existence 
of  a  neuropathic  tendency,  and  the  cases  already  referred  to,  in  which 
a  nervous  affection  of  the  part  employed  in  writing,  ia  one  of  the  canaaa 
of  the  special  disea^. 

Whatever  lowers  the  general  tone  of  the  nervous  system  may  doubt- 
less act  as  a  predisposing  cause,  but  no  influence  is  met  with  so  fre- 
quently as  to  deserve  special  mention,  except  anxiety.  It  is  remarkable 
how  many  patients,  at  the  time  of  the  onset  of  the  affection,  were 
enduring  anxiety  from  family  trouble,  business  worry,  or  weighty 
responsibilities.  As  an  instance  of  the  potent  influence  of  anxiety  I 
may  mention  the  case  of  a  clerk  in  a  Government  office  who  had  done 
only  a  moderate  amount  of  writing,  but  became  affected  with  writers* 
cmmp  during  an  anxious  lawsuit  about  his  wife's  property.  He  took 
six  months'  rest,  and  at  the  end  of  two  months  his  handwriting  waa 
aa  good  and  free  as  ever.  Towards  the  close  of  his  holiday  his  wife 
became  seriously  ill ;  while  nursing  her,  and  before  resuming  hia  work, 
the  writing  cramp  returned. 

An  example  of  the  influence  of  local  disease  or  injury  was  a  naval 
officer  who  sprained  his  thumb,  and  before  it  had  recovered  had  to  do  a 
ionsidei^ble  amount  of  writing  in  preparing  a  report  of  a  surveying 
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KpeditioQ  I  cbaracteristic  writing  6pasm  came  on.  In  manjr  re- 
"eorded  InBtancea  aome  painful  affection  of  a  £uger  has  preceded  tbe 
oti6«?t,  and  Id  one  case,  periostitis  of  the  external  condjie  of  tlie 
bmiiarttB  (from  which  eome  of  the  forearm  musclea  arise),  distinctlj 
^^-Operated  in  causing  the  cramp ;  pressure  on  the  tender  part  excited 
rafles  spasm  (Bunge).  In  two  patients,  characteristic  writers*  craujp 
followed  recoTery  from  a  sligbt  attack  of  right  hemipk^gia  (VancL% 
Runge),  Primary  neuralgia  and  neuritis  in  the  arm  maj  also  aid  in 
the  caaaatioQ  of  the  disease,  hut  nerTe-tenderness,  which  is  common* 
is  probably,  in  most  instances,  part  of  the  affection  and  not  its  Cftoset 
and  does  oot  show  that  tbere  is  a  primary  disease  of  the  neires. 

The  chief  agent  in  tbe  production  of  the  malady  is  the  act  of 
writing,  which  has  usually  been  excessive  in  degree.  Hence  the 
affectioD  occurs  chiefly  among  those  who  earn  their  living  by  writing, 
and  cJerks  furnish  the  majority  of  the  cases.  But  it  now  and  then 
occurs  in  persons  who  have  not  done  an  excessive  amount  of  writing ; 
and  in  such  cases  a  fK^werful  predisposing  cause,  suih  as  anxiety 
or  neuralgia,  may  comniutily  be  traced.  Tbe  occurrence  of  the 
disease  is  influenced  less  by  tbe  amount  than  by  the  nmnner  of 
writing.  Tbere  are,  in  writing,  two  chief  elements — the  way  in  which 
the  pen  is  held,  and  the  way  in  which  the  movements  are  effected. 
The  mode  in  wliich  the  (jea  is  held  is  comparatively  unimportant;  it 
is  the  mode  in  which  the  pen  is  moved  that  chiefly  determines  the 
oocurrence  of  the  disease.  The  movement  may  be  effected  either  by  the 
muscles  moving  the  fingers  and  band,  or  by  the  musclea  of  tbe  upper 
arm,  and  according  to  the  mode  adopted  does  the  necessary  degree 
of  muscular  contraction  vary.  Tbe  smaller  the  muscles  employed,  the 
gr^kter  must  be  the  relative  degree  of  contraction  to  produce  a  given 
movement  of  the  pen,  tbe  greater  is  ihe  amount  of  fatigue  produced, 
and  the  more  readily  does  cramp  occur.  Writers*  cramp  is  almost 
entirely  confined  to  those  who  write  in  the  first  two  of  the  following 
four  modes: — (1)  The  worst  mode  of  writing  is  with  the  little  finger 
as  a  fixed  point  of  support.  The  pen  is  then  moved  up  and  down  by 
the  muscles  of  the  tbumb  and  first  two  fingers,  which  are  constantly 
contracted  almost  to  their  maximum  ;  the  lateral  movement  iseO^^ctcd 
by  a  slight  supination  of  the  hand  i  only  a  few  letters  can  be  written 
without  the  movement  of  the  littlo  finger,  and  before  it  is  moved  a 
oonsiderable  strain  is  necessary  to  prevent  tbe  pen  being  raised  from 
the  paper  by  the  process  of  supination.  Of  all  modes  of  writing, 
this  is  the  worst  and  most  common*  (2)  Another  mode  is  to 
write  from  the  wrist  as  a  fixed  point.  In  this  method,  the  up-  and 
down-strokes  are  made  chiefly  by  the  flexion  and  extension  of  the 
fingers  and  tbumb  in  the  manner  above  described,  but  the  lateral 
movement  of  the  hand  is  effected  chiefly  by  the  ulnar  abductors  of 
the  wrist  I  as  these  are  also  flexors  and  extensors,  considerable  effort  is 
necessary  to  keep  tbe  pen  on  the  papir  during  tbe  left-to-right 
movement.     (3)  A  far  better  way  is  to  write  from  the  middle  of  the 
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forearm,  the  wrist  moving  with  tbe  band,  and  the  lateral  moteneni 
being  effected  bj  adduction  of  tlie  humerus,  the  fore&rm  rotattng  on 
its  poiut  of  support  as  on  a  pivot.  Even  in  tbia  method,  howeftrr, 
BiQce  the  tendency  of  the  hand  is  to  more  in  a  curve,  effort  ti 
neoeaearj  to  keep  the  wnting  in  a  straight  line,  and  this  has  to  h% 
effected  bj  increasing  flexion  of  the  wrist,  which  interferes  with  ih« 
action  of  the  flexors  of  the  fingers  in  moving  the  phalanges.  (4)  Tbt 
best  and  only  free  metbod  is  to  writ^  from  the  upper  arm  aud  shoulder, 
with  no  fixation  of  the  arm  ;  the  forearm,  wrist,  and  little  fing«c  rwt 
on  the  table  so  as  to  take  off  some  of  the  weight  of  the  limb  from  tbi 
ghoulder^muscles,  but  both  wrist  and  forearm  move  along  the  taUi 
as  the  writing  progresses  from  left  to  right.*  In  this  way  the  pea  qui 
be  beld  very  lightly;  very  little  of  the  movement  is  effected  by  tbe 
small  muscles  of  the  hand  ;  the  fingers  scarcely  alter  their  positioQ* 
except  when  a  stroke  is  carried  far  above  or  below  the  Line ;  and  eten 
for  this  a  movement  of  the  fingers  is  not  always  aecessary.  No  sljle 
can  be  considered  free  unless  it  is  easy  to  write  a  whole  lin«  aerois  a 
page  of  foolscap  without  once  breaking  contact  between  the  pen  and 
the  paper. 

It  is  probable  that  the  practice  of  thickening  the  down-strokflt 
conduces  to  the  occurrence  of  the  affection,  as  it  neeessitatea  frequent 
increased  pressure  on  the  pen.  Many  writers  have  suggested  that 
tbe  use  of  steel  pens  is  one  element  in  the  causation  of  the  di«eaw^ 
and  it  seems  probable  that  this  is  true,  since  steel  pens  hav«  to  hi 
grasped  more  firmly,  and  adjusted  more  exactly,  than  a  quill,  aad  ate 
because  the  disease  seems  to  have  become  more  frequent  since  the  uie 
of  steel  pens  has  become  almost  universal.  But  writers*  otmtnp 
occurred  whsn  quills  were  the  invariable  instruments  of  writing,  and 
is  still  seen  occasionally  in  those  who  never  use  a  steel  pen. 

Among  clerks  who  suffer,  lawyers*  clerks  constitute  an  aDdoe 
proportion.  This  is  no  doubt  due  to  the  cramped  style  in  which  thet 
commonly  write,  On  the  other  hand,  writers'  cramp  is  practically 
unknown  among  those  who  write  more,  aod  under  higher  pretanre; 
than  any  other  class, — shorthand  writers.  The  speed  required,  and  tks 
Biyle  needed,  for  forming  shorthand  characters,  compels  a  very  fros 
style  of  writing,  generally  from  the  shoulder,  and  this  is  alao  adopted 
by  them  in  longhand  writing,  and  the  result  is  that  they  have  aa 
almost  complete  immunity  from  the  disease.f  I  have  it  is  true  known 
the  cramp  to  occur  when  the  patient  was  writing  longhand,  and  not 
when  he  was  writing  shorthand*    It  ultimately  involved  the  latter^ 


o  To  Bome  who  vre  accuitomed  to  write  with  the  fing«ri  diiefly,  the  stftteownt  ia 
the  text  may  neem  incredible,  but  I  have  TGrLded  it  by  %  pencil  fixed  to  the  fdrauiB^ 
which  prodooed  the  B&me  charactert  a«  were  triiced  by  tbe  pen  held  id  the  hand. 

f  I  bfive  indeed  seen  one  caie  in  n  Bhortband  writer,  bat  it  wai  not  quite  a  pur* 
case,  and  at  the  meeting  of  the  Shortbaitd  CoQgresi  I  conld  not  hear  of  any 
Kteno^raphcr  who  had  known  of  a  c&se  of  writcre'  cramp  in  a  member  of  his  pro* 
feesloa. 


STUPTOUS. 
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Vot  he  WE6  Dot  a  profeBsional  Bhortb&nd  writer,  and  hii  loaghand 
Miihod  of  writing  Wfw  b«d. 

StlfFTOMs.— The  precise  mode  in  wliicb  tbo  act  of  writing  is 
denkoged  Tariei  much  in  difiEerent  cases.  The  chief  disturbance  it 
vtUftUj  from  8f>a«m,  but  Bometimes  it  ia  from  pain*  Occasionallj  thei« 
ii  tremor  witliout  other  epasm^  ceasing  when  the  attempt  to  write  i« 
rdtitiqutshed.  More  rarely  still  there  is  simple  inability  to  write, 
appareDtiy  from  weakness,  without  Bpasm,  although  there  is  no  loss  of 
power  for  other  moYcmenta.  Four  forms  may  thus  be  distin- 
goiflhed,  the  spastic,  tremulous,  DeuriLlgic.  and  paralytic  forms,  but 
IIm  last  IS  extremely  rare,  and  I  have  never  met  with  a  distinct 
•msple  of  it 

Mvtof  $^mfiom§, — The  spasmodic  form  is  the  most  freqnent  and 
the  most  characteristic,  but  it  presents  considerable  variety  in  its 
features,  dependent  f partly  on  the  mode  in  which  the  patient  is  accufi- 
,  to  writ^,  and  the  muscles  which  be  accordingly  calls  into  chief 
The  commencement  is  almost  always  gradual  (some  instances 
o£  sadden  onset  will  be  mentioned  presently).  After  writing  for  some 
time  tfai  patieiit  iuds  eomething  unusual  about  his  writing;  the  pen 
does  not  mo^  quite  tu  he  intended  it  to  do  ;  a  stroke  now  and  again 
ia  irreguUr,  extends  too  high  or  too  low  ;  a  slight  involuntary  move- 
ment eauses  an  unintended  mark.  He  finds  that  he  is  grasping  the 
p6b  too  tilihtly,  and  cannot  help  doing  so  \  that  the  fingers  do  not 
keep  in  their  accustomed  place  ;  and  the  Erst  Enger  has  a  tendency  to 
slip  o£F  the  pen,  so  that  this  gets  between  the  Erst  and  second  finger. 
He  endeavours  to  mend  matters  by  taking  a  firmer  holcl^  but  this 
aetma  to  increase  the  difficulty,  and  he  fiods  tiiat  he  writes  slowly,  as 
if  a  weight  were  attached  to  the  hand.  The  hand  feels  strangely 
tired,  and  an  aching  pain  in  tlie  finger  or  thumb  or  first  metacarpal 
bone,  or  in  the  wrist  or  forearm,  makes  it  still  more  difficult  for  him 
to  go  on  writing.  These  symptoms  may  continue,  with  only  slight 
impainnent  of  the  power  of  writing,  for  weeks  or  months,  but  they 
occur  after  writing  for  a  shorter  time;  they  increase  in  degree,  and 
now  and  then  there  is  distinct  sjjasm,  which  cannot  be  controlled. 
The  first  finger  or  the  thumb  tendu  to  become  flexed  at  the  middle 
joint,  BO  that  its  tip  moves  up  the  pen,  or,  less  commonly,  the  fingers 
become  extended,  so  that  the  pen  is  not  pressed  against  the  paper 
with  sufficient  force^  and  may  even  drop  from  the  hand,  or  the  thumb 
may  become  extended  across  the  pen.  The  characters  of  the  writing 
become  still  more  irregular,  the  down-strokes  are  too  thick,  the  point 
of  the  pen  may  be  driven  through  the  paper,  and  in  its  irregularity  of 
form  and  force  the  writing  *'  resembles  that  done  in  a  jolting  carriage.** 
Barely  the  chief  spasm  is  in  the  fourth  finger,  or  in  the  third  and 
fourth  fingers^  and  pain  may  be  felt  in  the  long  fiexor  of  these  fingers* 
and  the  ulnar  fiexor  of  the  wrist.  Sometimes  the  whole  hand 
seems  to  get   stiff,  and  its  movements  slow ;   in   such   cases  there 
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is  a  tendency  for  the  letters  that  are  formed  to  become  imalkr 
aud   smaller   as    the  writing    proceeds,    until    they    are    illegible. 
As    the    spasm    increases    in   degree,    it   extends    in   range,  and 
Fig.  156.  involves  more  of  the  mutclet  of 

the  forearm.  There  is  a  ten- 
dency for  the  wrist  to  become 
flexed,  or  extended,  or  supioated, 
and  in  the  effort  to  prevent  the 
disturbing  movement,  the  oppo* 
nents  contract  strongly,  until  at 
last  all  the  muscles  of  the  fore- 
arm may  be  in  such  eneigetic 
spasm  as  to  render  movement  of 
the  pen  impossible.  Yarioos 
devices  are  at  first  employed  to 
counteract  the  spasm.  The 
mode  of  holding  the  pen  ii 
changed ;  it  is  held  between  the 
first  two  fingers,  or  fixed  in  a 
piece  of  cork,  which  is  grasped 
by  the  band,  aud  the  move- 
ments in  writing  are  effected 
by  the  upper  arm ;  or  the  pa- 
pen,  babitoai  to  a  patient  wbo  suflerea  tient  fixes  the  right  hand  by 
"^  ^^^  CTamp.  ^Q  j^gip  ^£  ^jj^  other  ;  pladnir. 

Pig.  ise.— Pen  held  between  first  and  ~^    ,    ^  v»^c*  ,  t'^^'^u^, 

second  fingers,  by  a  patient  suifering  from  for    instance,    some    fingers   of 
difficultj  in  writing.  the  left  hand  between  the  two 

last  fingers  of  the  right.  For  a  time  these  devices  give  a  little  help, 
but  the  spasm  gradually  increases  in  degree,  and  overcomes  the  fixing 
help,  or  it  spreads  to  the  muscles  of  the  upper  arm. 


Fxe.  160. 

Fto.  166.^Cramped  method  of  boldinj 
habitual  to  a  patient  who  safl^< 


FlCK  157. — Handwriting  of  n  ])aticrt  suffering  from  writers*  cramp* 
and  alter  recovery. 


SYMPTOMS. 
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Althrvtigb  tlie  onset  is  gradual  in  almoBt  all  cases^  In  rerj  rare 
iaslmoes  the  aiTectioa  comes  on  in  an  aciite  manner.  In  the  cases  of 
tUs  ^aracter,  pain  has  generally  been  a  permanent  Bjmptom*  and 
•QfBe  slight  symptoms  have  nsnallj  preceded  the  acute  onset.     One 

ent,  who  bad  noticed  a  slight  **  crampy  '*  feeling  in  bis  fingers  after 
ng  for  a  long  time,  one  d&j  wrote  rapidly  for  several  hours,  and 
the  hand  suddenly  became  so  stiff  that  he  could  scarcely  move 
ti.  He  gave  np»  but  next  day  was  no  better,  atid  when  I  saw  him,  ten 
days  latert  he  could  only  write  two  words,  and  that  with  extreme  slow- 
neas  and  e0brt/and  the  attempt  caused  much  pain.  Another  patient, 
who  bad  been  conscious  for  some  time  of  a  little  more  fatigue  in 
writing  than  was  usual,  sat  down  one  day  to  write  a  number  of  letters 
on  a  subject  that  vexed  her  much.  After  writing  for  about  two  hours 
she  felt  a  srudden  pain  around  the  wrist,  passing  down  to  the  knuckles, 
and  np  the  forearm  to  the  elbow.  The  baud  then  slowly  closed  in 
spasm.  She  forced  the  fingers  back,  and  went  on  writing  for  a  short 
time  with  much  pain  and  difficulty,  Subsi^qnently  for  some  years,  as 
sooQ  as  she  attempted  to  write,  the  same  pain  came  on,  followed  by 
apacm.  Other  acts,  after  a  time,  also  excited  the  pain,  although  much 
Im  readily  tbau  writing, 

Hie  spasm  is  almost  always  tonic  in  character;  and  although  it  may 
now  and  then  be  varied  by  a  slight  start  or  jerk,  there  is  very  seldom 
actual  clonic  spasm*  Clonic  spasm  is,  however,  someti  nies  met  with ;  in 
one  instance,  as  soon  as  the  putient  attempted  to  write,  the  first  finger 
and  thumb  became  flexed  at  all  joints  by  clonic  spasm,  and  slipped  off 
the  pen;  in  another,as  soon  as  the  pen  was  adjusted  inits  proper  position 
by  the  help  of  the  left  hand,  the  fingers  and  thumb  began  to  jerk,  and 
when  the  pen  was  put  against  the  paper,  the  thumb  displaced  the  pen 
over  or  under  the  fort^finger.  A  sudden  jerk  in  one  of  the  fingers,  ex- 
tending for  instance  the  first,  second,  or  little  finger,  is  not  uncommon, 
nor  is  a  sudden  jerk  of  the  whole  hand,  causing  an  uuintended  stroke 
on  the  paper.  Tonic  spasm  is  often  accompanied  by  some  tremor,  and 
occasionally  the  tremor  is  a  conspicuous  symptom.  The  letters  are 
** shaky/'  and  the  lines  are  varied  here  and  there  by  anguLir  zigzags.  As 
soon  as  the  attempt  to  write  is  relinqnished,  the  tremor  usually  ceases. 
When  confined  to  the  act  of  writing  it  is  sometimes  limited,  as  to  the 
thumb.  It  is  rare  to  meet  with  tremor  only ;  in  most  eases  spasm  is  asso- 
ciated with  it ;  there  may  be  at  first  simple  spasm  and  afterwards  some 
tremor  in  addition,  or  tremor  may  at  first  occur  alone  and  afterwards 
tonic  spasm  as  welt  as  tremor.  Occasionally,  in  old*standiug  cases* 
thefeia  slight  tremor  in  the  hand  when  the  patient  is  not  writing,  and 
when  this  is  the  case  there  is  often  some  tremor  in  the  left  hand  as  well 
as  in  the  right. 

The  spasm  may  be  limited  to  the  act  of  writing,  and  other  actions^ 
eren  such  as  involve  delicate  muscular  co-ordination,  may  be  performed 
without  the  slightest  difficulty.  It  is  not  uncommon,  for  iuatance,  for 
the  patient  to  be  able  to  shave  himself,  or  to  piay  the  piano,  with  perfect 
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facilitj.  In  Blight  cases  the  spasm  maj  be  limited  even  to  the  ad  of 
writing  with  a  pen,  and  the  patient  can  write  with  a  pencil  wit3w«l 
difficulty.*  I  bave  known  a  patient  to  be  able  to  paint  without  diffi- 
culty, althougb  he  could  scarcelj  write,  A  still  more  curious  limits- 
tioo  has  been  observed;  printed  characters  could  b«  traeed  with  a 
peo,  although  an  attempt  to  write  in  the  ordioarj  manner  at  once 
brought  on  spasm. 

But  abgolute  limitation  to  the  act  of  writing  is  seldom  met  with  \n 
severe  eases  of  long  duration;  there  is  generally  some  difficulty  in  actioat 
requiring  deli^^te  co-ordination  of  the  same  muscles*  One  patient  had 
no  difficulty  in  any  other  action  except  in  shaving  himself.  Another. 
at  the  end  of  twelve  years,  could  do  everything  except  draw  and  scratch 
out  with  a  peniinife.  The  extent  to  which  the  spasm  spreads  to  other 
Ekctiona  varies  very  much  in  different  cases.  It  is  greatest  in  cases  in 
which  flexor  spasm  predominates.  Occasionally,  in  such  casein  ths 
spasm  comes  on  wben  any  action  id  attempted*  and  I  baye  kno^ 
one  case  in  which  spasm,  at  first  confined  to  the  act  of  writing, 
mately  not  only  extended  to  all  other  actions,  but  became  spoataneoiiSi 
80  that  wben  the  hand  was  at  teat  the  Augers  and  wrist  gradually 
became  Hexed, 

Power  in  the  hand  may  be  quite  unimpaired^  Sometimes  the  grasp 
is  a  little  weaker  than  it  should  be,  and  it  is  not  uncommon,  as  Poors 
has  pointed  out,  to  find  definite  alight  weakness  of  certain  musdes  of 
the  hand.  Occasionally  there  is  considerable  loss  of  power,  and  in- 
ability to  sustain  effort.  There  may,  in  rare  cases,  be  slight  wasting  of 
certain  muscles,  but  this  is  altogether  exceptional  in  casos  of  true 
writers'  cramp. 

The  electric  irritability  of  the  nerves  and  muscles  may  be  perfectly 
normal,  or  may  present  a  slight  change,  increase  or  diminution, 
in  eases  that  have  lasted  for  some  time.  The  change  is  usually 
same  to  faradism  and  voltaism,  and  the  degree  of  irritability  is  similar 
in  both  muscles  and  nerves.  It  is  often  found  in  all  the  nerves  which 
are  accessible  to  examination.  It  is  thus  to  be  regarded  as  primarily 
a  change  in  nerve  irritability,  not  of  muacle  irritability ;  the  change  in 
the  irritahility  of  the  muscles  depends  on  the  motor  nerve-endingi 
they  contain.t  It  may  be  remembered  that  all  three  nerves  of  the  arm, 
radial  (musculO'Spiral),  ulnar,  and  median,  supply  muscles  employed  fl^H 
writing.  Several  cases  that  I  have  seen,  show  that  increased  irritabilill^l 
is  the  earlier  change  of  the  two,  and  that  diminution  of  irritabihty 
succeeds  it* 

*  Partly  bectuie  he  can  preit  more  firmly  on  the  penoiJ,  and  thai  itcftdy  ihi 
hand  (see  Poore,  'Med.Chir.  Trans.,'  ▼ol.  Ixi,  p.  127), 

f  At  tbe  lame  time  it  would  be  wrong  to  hj  much  weight  on  tht§  oonti deration, 
bceauae  it  li  pOB^ible  that  an  abnormal  irntflbllity  of  the  muscular  tibreie  may  ca&te 
them  to  respond  more  readily  to  a  gi?en  itimuktion  of  tbe  nerve-fibrea.  We  can 
only  judge  of  tbe  stimulation  of  the  tnotor  nerves  by  the  effect  on  tbe  mnsetilar 
tbrea*  It  ii,  however^  cuatonajiry  to  rf»ganl  a  cbuige  in  tbe  muscular  sflsst  of  i 
ttkn  of  the  nenrea,  aa  evidence  of  a  cliange  in  the  nerve-fibret  tbemselvev* 


srfectlj 
,  chieft^l 


9fmpiom»  iie  seldom  eniirelj  absent,  and  are  often  werj 
firooiiii^t*  They  may  exist  alone  ("  aensory  form**),  or  may  be 
oomblned  with  motor  symptoma.  Often,  at  first,  there  is  only  a 
giiBdral  sense  of  distresBmg  fatigue  in  the  band,  to  which  spasm  may 
W  afterwards  added.  Definite  dull  pain  is  often  referred  to  the 
or  joints,  very  often  to  the  metacarpal  bones  or  to  the  wrist, 
casing  when  the  effort  to  write  is  relinquished.  In  one  case  it 
felt  only  in  the  middle  and  fourth  finger,  passing  from  the  latter 
up  the  outer  edge  of  the  hand  wbieb  rested  on  tie  paper.  Sometimes 
it  is  aeeotnpanied  by  local  tendemess.  Occasionally,  though  not 
c^ten,  a  tingling  sensation,  "pins  and  needles/*  is  felt  in  certain 
fiiigera  during  the  attempt  to  write.  Now  and  then  the  pain  ia 
SM>re  eeTere,  and  may  be  referred  to  the  course  of  tbe  nerves,  bo 
at  to  be  distinctly  neuralgic  in  character.  At  first  it  occurs  only 
during  the  act  of  writing,  but  after  a  time  it  may  be  produced  by  any 
moseolar  effort  in  the  part.  It  may  be  chiefly  localised  in  oertain  foci 
along  the  course  of  tbe  nerve,  and  after  a  time  the  nerves  are  found 
to  be  tender,  and  the  tenderness  is  greatest  at  the  foci  of  pain,  these 
tender  points  thus  completing  tbe  resemblance  to  ordinar?  neuralgia. 
In  many  cases  some  muscular  spahm  accom^mnies  the  pain  during  the 
act  of  writing,  and  often  lias  preceded  the  pain  iu  time.     I  may  briedy 

late  a  most  instructive  case  of  this  character.  The  patient  was  a  young 
,  a  lithographic  writer,  producing  exquisite  copper- plate  writing, 

'Uoh  could  only  be  executed  in  a  cramped  manner,  with  fixation  by 
the  little  finger.  She  found  that  her  hand  grasped  the  pen  with  undue 
force,  and  now  and  then  a  stroke  did  not  go  quite  in  the  ioteoded  diroo- 
tton.  The  spasmodic  symptoms  slowly  increased,  without  the  slightest 
paiDc  for  three  months,  the  pen  tending  to  slip  between  tbe  first  and 
•eocmd  finger  until  she  was  obliged  to  hold  it  thus.  Then  slight  pain 
wae  felt  in  the  thumb  and  fingers,  at  the  places  where  they  were  in 
contact  with  t^he  pen*  This  pain  gradually  extended  to  the  wrist,  and 
then  up  the  arm  to  the  axilla,  imd  continued  until  ghe  came*  under 
mj  oare  two  years  after  the  onset  The  spasm  remained  about 
the  same,  but  tbe  pain  was  so  great  as  alone  to  prevent  h^r  from 
writing*     It  still  commenced  where  the  pen  was  iu  contact  with  the 

umb  and  with  the  contiguous  sides  of  the  first  two  finger j,  being 

It  in  all  three,  and  darting  up  the  arm,  A  focus  of  greater  paiu  was 
situated  in  front  of  the  wri^t  over  the  median  nerve,  and  another  a  little 
below  the  elbow ;  tbese  points  were  very  tender  to  pressure.  There 
was  also  some  general  tenderDeas  of  the  median  and  ulnar  nerves,  and 
another  tender  point  on  the  musculo -spiral.  The  pain  never  occurred 
spontaneously,  but  was  now  excited  by  any  muscular  effort.  The 
nerves  presented  a  distinct  increase  of  electrical  excitability.  Thus  the 
prominent  trouble  at  the  time  the  putient  came  under  observation  was 
neuralgic  pain,  but  both  the  history  and  the  character  of  the  pain 
ihowed  that  it  was  secondary  to  writing  and  a  true  *'  ooeupation 
neuralgia.*'  In  some  cases  the  pain  may  become  altogether  independent 
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of  the  act  of  writing.  Iq  one  patient  it  was  aseociatad  at  the  otis^ 
with  well-marked  Bpasm ;  writing  was  entirely  given  up,  and  the 
spasm  oea&ed,  but  the  pain  contitiaed  and  was  produced  bj  auj 
movement,  and  nltimately  it  waa  felt  chiefly  iu  the  upper  part  of  tb^ 
arm  and  then  in  both  Bhoulders,  and  was  brought  on  bj  emotion 
at  well  as  bj  movement.  The  sensory  symptoms,  when  they  once 
become  prominent,  often  exhibit  a  strong  tendency  to  spread,  and 
sometimes  acquire  a  relative  independence,  as  in  the  case  just  men- 
tioned.  The  feeling  of  'Hingling"  or  "pins  and  needles**  alreatij 
mentioned  as  an  occasional  sjmptom^  may  also  spread,  like  the  tretnor, 
to  the  other  arm. 

Course. — Tiie  symptoms  continue,  and  nsnally  increase  as  long  as 
the  patient  perseveres  in  the  attempt  to  write,  and  only  beooos 
stationary  when  pmdence  or  sheer  inability  prevents  the  effort.  The 
rate  of  increase  varies  much  in  different  cases,  and  is  generally  rapid 
in  proportion  to  the  badness  of  the  original  method  of  writing.  The 
tendency  for  the  affection  to  spread  to  other  actions  also  varies  mnch, 
and  IS  generally  proportioned  to  the  general  weakness  of  the  nervooi 
system.  As  we  have  seen,  the  sensory  symptoms  of  neuralgic  ty^ie 
exhibit  a  gnater  tendency  to  extension  than  do  the  motor  symptoms. 
The  anxietj  caused  by  the  affection,  in  those  who  depend  for  their 
living  on  the  action  deranged,  often  causes  general  nervous  weakness, 
which,  in  its  tarn,  tends  to  increase  the  malady.  It  is  not  common 
to  have  actual  recovery  and  later  recurrence ;  one  patient  had  typical 
cramp  for  eighteen  months  &t  thirty-tbree,  which  passed  away  wil 
rest,  to  return  at  forty -one. 

The  Buffer^er  who  finds  himself  nnable  to  write  with  one  hand  ofl 
teams  to  write  with  the  other.  After  he  has  acquired  the  need: 
facility,  and  has  written  with  the  left  hand  for  a  time^  similar  sym* 
ptoms  may  develop  in  this  hand,  and  they  then  usually  progress  more 
quickly  than  in  the  arm  first  affected.  Sometimes^  even  when  the 
left  hand  does  not  suffer,  the  action  of  writing  with  it  causes  synergic 
movements  of  the  right  hand.  When  sensory  symptoms  are  promineot, 
the  left  hand  is  especially  apt  to  suffer  early.  Fortunately  the  inva- 
sion of  the  left  hand  is  not  invariable ;  I  have  known  it  to  do  good 
work  for  twelve  years,  although  the  affection  continued  unchanged 
in  tbe  right  hand.  Indeed,  if  we  exclude  the  cases  of  neuralgic  ^pe, 
I  think  that  the  chances  are  nearly  equal  whether  the  left  hand  will 
suffer  or  not.  If  perfect  rest  is  given  to  the  right  hand,  either  by 
abstinence  from  writing  or  by  the  exclusive  use  of  the  left  hand»  the 
symptoms  may  slowly  lessen,  and  ultimately  pass  away,  ao  that 
writing  may  be  resumed,  without  any  return  of  the  affection.  This 
was  the  case  with  tlie  patient  whose  handwriting  is  shown  in  Fig.  157- 
A  more  typical  case  of  writers'  cramp  could  not  be,  and  yet  the 
recovery,  during  two  years'  use  of  the  left  hand,  was  so  complete  that 
he  has  now  written,  and  written  much,  with  the  right  hand  for 
thirteen  years,  without  any  recurrence  of  the  dis^e.     In  some  cases. 
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baw<*rer,  the  ajmptomt  that  bave  been  removed  bj  rest  return  soon 
ifter  the  attempt  to  write  is  tuadei  especially  if  the  iieriod  of  rest 
then  gtveo  to  the  nght  hand  is  too  short;  in  others,  even  rest  fails  to 
eifecl  much  ituprovenient,  and  the  »ymptoma  may  continue  to  the  end 
oi  life.  The  tendeocj  of  neuralgic  pain  to  spread  widely  has  been 
already  znentioiied.  When  tingling  is  felt  id  the  fingers,  it  is  occa- 
■tonally  also  felt  in  the  foot  of  the  same  side,  and  I  have  once  known 
alight  cramp  in  the  leg  to  accoiupany  such  tingling  and  severe  spastu 
in  the  hand. 


PATHO£.oaT. — ^No  anatomical  ohanges  are  known  in  writers'  cramp, 
and  none  could  be  found  in  one  case  which  I  had  an  oppr^rt unity  of 
eiamiuing.  The  pathology  of  the  disense  has  therefore  to  be  inferred 
from  its  symptoms  and  causa  lion*  Tbree  ohief  theories  have  been 
liald  regarding  its  nature.  According  to  one,  it  is  essentially  a  local 
ditease  j  a  weaknesi  in  some  muscles  permits  the  over-action  of  their 
siitagonist9,  which  increases  to  spasm. ^  A  second  theory  ascribes 
the  spasm  to  reflex  action,  the  result  of  the  stimulation  of  the  sensory 
nerves  in  the  act  of  writing.t  A  third  (held  by  most  writers  on  the 
aubject)  regards  the  affection  as  primarily  and  essentially  central, 
the  result  of  a  deranged  action  in  the  centres  concerned  in  the  act  of 
writing.  The  first  two  theories  seem  inadequate,  by  themselves,  to 
explain  the  symptoms.  Most  observers  have  failed  to  find,  in  the  early 
stage  of  true  writers*  cramp,  any  evidence  of  primary  weakness.  The 
initial  disturbance  is  spa^m;  the  slight  loss  of  power  which  may  be 
found  in  certain  muscles  after  the  disease  has  existed  for  some  time 
does  not  explain  the  spasm,  first  beaiuse  this  is  far  wider  in  range 
than  the  antagonists  of  the  feeble  muscle  ;  secondly,  because  the  very 
mosolefl  that  are  weak  are  often  involved  in  the  spasm;  thirdly,  because 
local  muscular  weakness  does  not  excite  spasm  of  the  character  pre* 
•ented  by  a  well-marked  case  of  writers'  cramp.  The  reflex  theory  is 
inadmissible  because,  in  the  majority  of  cases,  there  is  no  evidence 
thai  abnormal  sensory  impressioDs  precede  the  s^^asm.  Even  in  the 
caserelat^xl  on  p.  719,  in  which  i>ain  was  so  prominent,  it  was  distinctly 
secondary  in  time.  Both  weakness  and  pain  in  the  hand  are  very 
common  without  the  manifestation  of  the  slightest  tendency  to  the 
occurrence  of  writers*  cramp.  Although  neither  the  theory  of  local 
weakness^  nor  that  of  refiex  spasm,  can  be  regarded  as  explaining  the 
phenomena  of  ordinary  cases,  it  is  very  probable  that  each  influence 
may  take  a  share,  in  some  instances,  in  increasing  the  disease,  and 
occasionally  may  help  to  excite  it  But  the  morbid  state  of  the  centre 
may  be  developed  without  such  aid^  and  must  be  regarded  as  the  chief 
element  in  the  disease. 

AU  forms  of  oecnpation-spasm  affect  movements  that  are  purely 
acquired,  and  of  all  these  movements  that  of  writing  is  the  most 

^  Dsoadi,  Mejer,  Uaupt,  Zanftellt.    Tbk  ibeory  has  hem  My  adToeiit«d  by  Foor^ 
t  FriU,  Rcniberg, 
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complex  and  most  delicate.  The  acquititica  of  tbe  power  of  pt'fwiag 
aoy  action  with  ease*  meaDS  the  ** edncatioii"  of  the  nervona  eantni 
concerned  in  ii»  the  eatablidunent  of  a  tendencj  to  the  awnniilut 
action  of  nerve-ceIlB>  in  perfect  a^jnatment  of  'varied  oidcr  aid 
degree^  with  the  least  possible  Tdnntaiy  effort  of  eaeitatioa  aal 
control  This,  in  the  Isngnage  of  modem  phjaiology,  laeans  Ihs 
establishment  of  lines  of  lessened  resistance  in  centies,<.e.betwecMeo» 
neoted  cells,  and  doubtless  also  modifications  in  the  force  and  i 
with  which  nenre-eneiigy  is  liberated  in  them.  Thiseducatioiiiai 
by  the  repeated  functional  action  of  the  centres  under  the  atimidnist 
tbe  will,  at  first  strong,  afterwards  gradualij  lessening,  aa  tbe  deriisi 
functional  mechanism  is  deyeloped  hj  ezeroiseb  and  esteUialhed  hjtti 
resulting  modifications  of  nutrition.  Theremin  health,  the  praoeoa  stop. 
Beadily  as  nerre^energy  is  erolyed,  it  is  always  under  a  tdIubIbij 
stimulus,  and  ezadify  in  the  degree  required.  The  dearest  eonespliQa 
we  can  form  of  the  pathology  of  writenTi cramp  is  that  tiiia  proeswrf 
lowering  of  resistance  between  nerfe-edls  has  gone  too  far,  ao  that  thi 
energy  eTolred  is  excessiTo  and  irregular,  although,  when  the  sssa 
cells  are  excited  in  a  different  order,  the  resistance  is  normal  inplops^ 
tion  aa  tbe  order  differs  from  that  inyolved  in  the  act  of  writing  aal 
hence,  in  that  degree,  other  moyements  escqM.  STo  donbt  the  impsi^ 
ment  of  function  is  attended  by  impairment  of  nutrition.  In  som 
cases  the  changes  go  so  far  that  all  attempts  at  movement  give  rise  ts 
crampk  and,  at  the  same  time,  the  total  power  that  ean  be  enrtad  ii 
considerably  below  the  normaL 

The  mechanism  of  the  morbid  lowering  of  resistance  may  be  the 
same  as  that  by  which  the  resistance  was  lowered  in  the  education  of 
tbe  centre,  carried  in  this  case  to  excess.  The  degree  of  exertion 
necessary  to  produce  the  effect  Taries  ioyersely  as  other  influences  co> 
operate,  and  tend  to  degrade  nutrition  or  to  disturb  the  oentie.  Some 
causes,  such  as  anxiety,  aid  in  tbe  former  way,  by  impairing  nutritica; 
others,  such  as  local  disease  of  the  limb,  in  the  la^r,  by  deranging  the 
centre.  The  influence  of  local  pain  and  local  weakness  in  derangbg 
movement  is  too  familiar  to  need  illustration,  but  this  effect  ii 
probably  produced  through  tbe  centre,  and  can  only  aid  in  the  pro- 
duction of  writers'  cramp  by  disturbing  the  normal  relation  of  tbe 
force  CYolyed,  and  so  aiding  in  the  establishment  of  the  morbid  state 
just  described. 

The  condition  assumed  is  that  which  used  to  be  described  as 
**  irritable  weakness."  In  all  parts  of  the  neryous  system,  when  fons 
is  too  readily  eyolved,  the  total  amount  of  nenre-foroe  which  can  be 
liberated  is  usually  below  tbe  normAl.  Thus  there  may  be  weakness 
as  well  as  spasm,  and  as  the  morbid  condition  may  progrees  in  one 
part  of  the  centre  more  than  another,  the  weaknesa  may  be  distinct 
only  in  certain  nmscles.  The  fact  that  the  affection  occurs  chiefly  in 
those  who  write  by  means  of  small  muscles,  is  quite  compatible  with 
the  theory  that  the  disease  is  esseutially  centraL    The  difference 
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between  the  method  of  writiug  b?  smiill  or  by  large  muselea  U  that  m 
thB  ooe  case  there  is  extreme  activity  of  comparatively  few  cells  of  the 
«0isbral  eortex,  in  tbe  otber  case  there  is  slight  activity  of  many  cells« 
The  morbid  state  of  nutrition  which  accompanies  disturbed  function 
in  m  motor  centre  tends  to  descend  tbe  motor  fibres,  and  henct;  we 
mxk  understand  that  a  slight  change  in  the  electric  irritability  of  the 
oervet  should  sometimes  be  founds  just  as  iti  chorea. 

It  has  been  objected  to  tbe  central  theory  that  it  aasumes  the  exist* 
tvoaof  a  centre  for  tbe  co-ordination  of  writing;  and  therefore  of  eTery 
i«pft»rte  action  wbich  any  one  part  of  the  body  cao  perform*  and  that 
we  know  nothing  of  the  existence  of  such  centres.  The  objection  Is 
tnTalid  because  no  such  assumption  is  made.  The  theory  does  not 
aarame  that  there  is  a  separate  centre  for  writing  or  otber  morement, 
but  only  that  there  are  varying  lines  of  resistance  in  tbe  innumerable 
oonnections  of  tbe  motor  nerve-cells,  and  tbat,  as  each  movement  ii 
the  result  of  tbe  action  of  uenre-cells  in  different  order  and  degree, 
permanent  functional  relations  are  developed  aud  may  be  separately 
deranged.  No  separate  co-ordinating  centre  is  assumed,  any  more  than 
in  m  complex  piece  of  macbiuery,  in  whieb  the  bars  and  bands  and 
wheels  that  convey  tbe  force  co-ordinate  it  by  their  arrangement.  It 
must  also  be  remembered  that  tbe  conception  of  a  physiological  centre 
does  not  necessarily  involve  that  of  a  local  limitation.  Nerve-cells 
act  togetber  that  are  far  apart,  and  tbose  that  are  adjacent  are  often 
Independent.  Diffused  through  a  mass  of  grey  matter  may  be  many 
lefMLfaie  mechanisms,  not  necessarily  more  in  one  part  than  in  aimtber, 
and  if  we  call  them  "  centres  "  we  must  not  allow  mathematical  con- 
ceptions  to  govern  our  physiological  ideas. 

The  tendency,  often  seen,  for  the  other  hand  to  be  afifected,  affordi 
additional  evidence  that  the  disease  is  essentkUy  central.  Many  facte 
show  that  there  is  a  close  functional  connection  between  the  similar 
mechanisms  on  the  two  sides.  Thus,  as  already  mentioned,  a  patient, 
when  he  tried  to  write  with  his  left  hand,  found  bis  right  dngers  per- 
forming slow  movements  of  iexion  aud  extension.  On  any  theory,  it 
is  difficult  to  say  why  the  second  side  should  suffer  in  some  cases  and 
aot  in  others. 

One  other  symptom  remains  to  be  discussed— the  neuralgic  pain, 
wbich  gives  to  some  cases  a  special  character.  The  aot  of  writing 
involTes  afferent  impulses  and  sensory  impressions,  unnoticed  till  they 
become  increased  by  fatigue.  When  cramp  occurs,  these  become 
excessive.  AU  increased  sensation  means  increased  action  of  the 
sensory  centres,  aud  this,  ouoe  established,  may  assume  a  morbid 
independence,  as  in  many  cases  of  ordinary  neuralgia  {q,  v.)^  and,  as 
also  in  neuralgia,  nerve -tenderness  may  be  secondarily  developed. 
There  is  no  justification  for  regarding  these  tender  points  as  evidence 
of  neuritis^  for  even  in  such  a  case  as  that  recorded  ou  p.  71^  the 
symptoms  are  merely  sucb  as  are  met  wilb  in  mtiuy  cases  of  neuralgia 
of  primarily  central  origin.      This  case  is  especially  instructive  as 
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ibowing  how  the  paia,  t,  e.  the  morbid  action  of  the  senjorj  eeoine^ 
became  gr&duallj  deTelo[>ed  from  tbe  increased  afferent  impTettiom 
caused  bj  the  spasm.  Tbe  pain  started  from  the  points  at  whieb  ibt 
nerves  of  the  skin  wera  unduly  stimulated  by  too  firm  m  gr&sp  of  Iht 
pen.  It  is  scarcely  necessary  to  j>oint  out  that  the  same  predin] 
influencea  which  facilitat^e  the  occurrence  of  that  state  of  motor  oenl 
wbieh  shows  itself  in  spasm,  mtty  also  conduce  to  tbe  deTdlopmeot  of 
a  like  state  in  a  sensory  centre,  felt  as  pain.  But  structoral  cb&itgei 
ID  the  nerves  may  occur  as  a  result  of  pain  that  is  purt-ly  eentral  m 
origin p  and  the  motor  nerves,  in  central  diseases,  as  chorea  and  p^m- 
lysis  agitans,  may  present  alterations  in  electrical  excitability,  whidi 
are  evidence  of  secondary  changes  in  tbelr  nutrition.  It  is  &o| 
surprising  that  such  changes  should  be  found  in  '*  occupi^iioii 
neuroses/'  even  assuming  their  central  origin.  Such  changes,  otm 
■et  up,  may  develop  in  relative  independence,  especially  umler  ib^ 
reflex  iuEuence  of  pain,  and  may  even  induce  secoudaty  changes  in 
the  irritability  and  outritioo  of  tbe  muscles.  These  are  exceptionil, 
but  they  are  open  to  the  misiiUerpretation  of  being  regarded  m  lbs 
primary  element  in  the  disorder. 

There  i^,  at  present,  no  direct  evidence  as  to  the  part  of  the  n< 
gyst^^m  in  which  tbe  primary  derangement  occurs.  That  the  action 
the  motor  and  sensory  nerve-cells  of  the  spinal  cord  must  be  disordered 
is  certain,  since  it  is  through  them  thiit  spasm  is  produced  and  pflia 
perceived.  But  we  do  not  know  whether  their  deraugemeoi  ia 
primary,  or  whether  it  is  simply  the  effect  of  a  primary  disorder  ta 
those  cerebral  centres  in  which  the  movements  are  arranged.  TIm 
hitter  is  the  more  probable,  and  tbe  central  region  of  I  he  oortci 
is  that  to  which  we  Bhotild  naturally  turn  as  the  seat  of  the  primarj 
derangement,  since  it  is  from  this  part  of  the  brain  that  tbe  spinil 
cells  are  directly  excited.  Analogy  suggests  that  tbe  sensory  dit* 
turbance  is  spinal  in  a  larger  degree  than  are  the  motor  symptoms. 

DiAGKOSis.^ — A  weli-marked  case  of  writers*  neurosis  is  rarelj 
mistaken  for  any  other  affection.  The  initial  limitation  of  the 
symptoms,  whether  spasm  or  pain,  to  the  act  of  writing,  sufficientlj 
indicates  the  nature  of  the  case.  But  the  converse  error  is  ofta 
made  j  cases  are  supposed  to  be  examples  of  writers'  cramp  which  art 
of  a  different  nature.  Many  paralytic  and  painful  a^ections  of  the 
hand  are  discovered  by  the  interfere n re  they  cause  with  the  action  of 
writing,  because  it  is  the  moat  delicate  action  that  the  hand  is  called  oo 
to  |>erform,  and  they  are  supposed  to  be  specially  connected  with  Urn 
act,  when  this  merely  reveals  their  existence,  I  have  several  times 
Imowti  tbe  mistake  to  be  made  m  hemiplegia  of  gradual  onset,  and  also 
in  a  ease  of  commencing  insular  sclerosis,  and  in  another  of  early  tab«i 
aS'ecting  the  arms.  Even  pressure- palsy  of  tbe  musculo- spiral  nerro 
has  been  ascribed  to  writing*  Still  more  frequent  is  the  error  in  c 
of  pain  in  the  arm  of  various  kinds.     In  acute  neuralgia  and  neuralgio 
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rhetitnatism  of  the  forearm  tuusdea,  writing  increases  the  pain,  and  is 
tnterfered  with  bj  it  in  a  waj  that  renders  the  mistake  eaaj.  It  it 
needless  to  enumerate  the  various  other  affections  that  raaj  be  tbiis 
oonfusedi  because  the  simple  rule  above  given  suffices  for  tlleir 
distinctiou — from  the  first,  the  svmptoma  are  not  limited  to  the  act 
of  writing.  The  tremulous  form  maj  be  mistaken  for  commenr-ing 
paraljsis  a^tans,  but,  at  the  onset,  the  tremor  is  confined  to  writiDg, 
aod  Is  always  oonjoiued  with  distinct  spasm  produced  bj  the  act. 

Writers*  cramp  is  a  disease  that  is  readilv  imagtued.  Most  persons 
wbo  have  to  writo  much,  eiperience  at  times  some  discomfort  in  the 
liAad  after  writing,  and,  since  such  discomfort  is  one  of  the  earlv 
iymptoms  of  writers'  cramp,  they  are  apt  to  fancy  that  they  are  the 
•ubjeets  of  the  disease,  and  a  slight  tendency  to  sjmsm  is  readily 
imagined  in  such  a  case.  The  most  important  diagnostic  indication 
ia  the  occurrence  of  actual  visible  spasm,  since  this  is  seldom  absent, 
vren  in  the  early  stage*  In  the  cases  in  which  sensory  symptoms  are 
oltimately  most  promiuent,  they  seldom  exist  alone.  If  they  are 
isolated,  the  diagnosis  rests  on  the  initial  relation  to  one  action  and  the 
Qti usual  seat  of  the  pain.  In  most  cases  of  the  fancied  disease,  when 
the  {.jatierits  are  reassured,  the  discomfort  quickly  ceases  to  be  noticed. 

PBOONOsrs. — ^Tbe  disease,  when  well  developed,  la  one  in  which  the 
prognosis  is  always  uncertaiut  and  often  unfavorable.  When  the 
affection  occurs  in  a  person  whose  daily  bread  depends  on  the  act  of 
writing,  the  early  warnings  are  neglected^  either  through  ignorance 
or  the  stem  compulsion  of  necessity,  until  the  morbid  action  of  the 
centre  has  become  fixed  by  nutritional  alterations  almost  as  ineradi- 
emb\e  as  those  that  reudt^r  permauent  the  results  of  its  early  education. 
The  prognosis  is  especially  unfavorable  if  the  disease  has  lasietl  for 
tome  time,  and  has  reaobed  a  considerable  degree  before  the  patient 
comes  under  treatment;  if  perfect  rest  from  writing  cannot  be 
secured;  atid  also  if  no  other  cause  than  the  act  jf  writing  can  be 
iraoed.  It  is  better  if  any  extraneous  and  removable  cause  co- 
operates, such  as  defective  general  health,  anxiety,  and  especially  if 
local  causes^  Bucb  as  injury,  have  distinctly  aided  in  the  development 
of  the  morbid  state.  Even,  however,  under  the  most  unfavorable 
conditions,  recovery  sometimes  occurs.  The  writing  shown  in 
Fig,  157  was  that  of  a  clerk,  aged  thirty-four,  in  whom  no  cause 
eould  be  traeed  but  excessive  writing.  He  bad  averaged  ten  hours  a 
day  for  twenty  years,  and  the  affection  had  lasted  for  twelve  months 
before  be  came  under  treatment,  and  yet,  as  already  mentioned  (p. 
?20)»  recovery  has  been  perfect  The  prognosia  in  Cases  in  which 
the  sensory  trouble  predominates  is  good,  if  the  patient  can  take  a 
long  and  i>erfect  rest,  but  unless  this  can  be  secured,  the  neuralgic 
pain,  at  hrst  produced  only  by  the  act  of  writing*  is  likely  to  extend 
and  become  sf^ontaneous.  The  probability  that  the  other  hand  will  be 
affected  is  greater  in  these  oases  than  in  those  of  purely  motor  ipasm* 
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Teeatjtent. — Writers*  cramp  is  a  trouLleaome  and  dSMcult  dii 
to  treat,  and  tbe  question  of  its  prevention  is  therefore  of  correspoDdin 
importance.     The   disease   might  probably  be  prevented  to  a  ▼eiyj 
large  extent,  if  not  entirely.     We  have  aeen  that  it  occurs  almo4] 
exclusLTely  among  those   who   write  in  a  cramped  manner,  in  thai 
first  or  second   of   the  styles  mentioned  on  p*   71S,  scarcely  ereri  j 
and  only  in  slight  degree,  in  those  who  write  in  the  third,  and  nevef  j 
in  those  who  write  in  the  fourth.     If  all  persons  wrote  from  th#] 
shoulder,  writers*  cramp  would  practically  cease.     But  the  mode 
writing  is  a  matter  of  education,  and  prevention  of  the  disease  restii 
therefore  not  with  doctors  but  with  teachers.     It  is  probably  impossiblsl 
to  teach  writing  in  the  fij^t  instance  in  a  free  manner,  but  before  ai 
boy  is  allowed  to  pass   from  school,   he   should   be  got  out  of  ths 
cramped,  and  taught  the  free  method,^ — taught,  that  is,  to  write  from 
the   shoolder.     It  is  also  desirable  that  those   who  experience  any 
difficulty  or  discomfort  in  writing  should  at  once  change  their  stylo 
for  the  freer  mode.     To  make  a  person  realise  the  characteristics  of 
the  free  method,  I  have  found  the  following  expedient  usefuL     Let 
him  first  draw  a  line  across  a  sheet  of  paper  ;  fur  this,  the  arm  mnsl. 
be  moved  as  a  whole  from  the  shoulder.     Then  let  him  make  the  linii 
wavy,  next  increase  the  wavy  character,  and   then  slightly  slopt 

the  waves,  80  as  at  last  to  make  the  line  a  series  of  ^/i& — mfnrnfnn^. 

These  are  letters,  and  the  transition  to  other  letters  will  then  be  easy;^ 
As  I  have  already  said,  the  object  to  be  aimed  at  is  to  write  in  such  ii 
manner  that  it  shall  be  easy  to  form  an  entire  line  of  words  without 
once  lifting  the  pen  from  the  paper.     The  hand  should  grasp  the 
lightly,  and  move  as  a  whole.     The  comfort  and  ease  eiperieno 
when  this  method  is  acquired  are  very  remarkable. 

For  the  affection  itself,  treatment,  to  be  effective,  should  be  early. 
The  commencing  symptoms  often  pass  away  with  a  brief  rest ;  a 
month's  abstinence  from  writing  at  the  onset  will  do  more  than  a 
year's  rest  if  the  disease  has  continued  for  six  months.  When  writing 
is  resumed  in  such  a  ease«  it  is  essential  that  its  stjle  should 
changed  as  just  described.  The  amount  of  writing  should,  if  pos 
sible,  also  be  reduced.  It  is  desirable  that  a  soft  quill  should 
substituted  for  a  steel  jjen,  and  that  a  holder  should  be  employed  that 
is  of  good  size  and  not  smooth  on  the  surface,^  Slight  symptoms  of 
cramp  often  pass  away  at  onco  when  this  change  is  made. 

In  cases  in  which  the  disease  has  become  established,  rest  is  still 

*  QoilU  Are  too  emtll  and  too  iniooth  to  be  held  with  fttdlity ;  a  quill  nib  ■hoiiH| 
be  QRed  in  s  bolder.    The  beit  steel  pens  are  thoae  with  turned^ap  pointi,  m  th«| 
Waverley,     Bimiliir  gold  pent  lu-e  tniide  bj  Mabie,  Todd  k  Go*    A  ^ood  holder  it 
0D«  thftt  U  Urger  than  the  avemge  size,  and  U  cnverrd  with  soft  India  rabber  for  J 
about  two  incbe«,  where  the  pc-u  i<  held.     Large  cork  hotdera  are  al«o  good, 
belt  imall  bolder  i«  one  made  bjf  Braadaaer,  of  Birming^ham,  io  which  the  : 
purt  is  roD^haaoL 
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tmsotapMublj  the  moat  important  element  in  treatment.  If  writing 
it  ecuntinued,  ewerj  methofi  of  treatmeut  fails  eren  to  check  the  pro* 
gWi  of  the  disease.  Tbe  Tarloua  mecbiinical  devices  which ,  for  m 
llme^  aid  haudwritiug  are  not  to  be  recommended,  since  they  onlj 
•l&re  off  the  impendttig  disability,  while  the  tnalady  is  reallj  getting 
WDTM,  and  they  thns  increase  the  diiiculty  of  treatment.  If,  how> 
€iv#r»  prolonged  and  complete  rest  from  writing  m  impossible,  the 
patient  should  learn  to  write  with  tbe  left  hand.  Faeilitj  in  sinistral 
wiitipg  is  acquired  with  a  little  persCTerance,  more  readily  if  the  letters 
are  made  upright  or  if  the  customary  inclination  is  reversed.  In  this 
way  complete  rest  may  be  given  to  the  afiected  hand.  It  is  true  the 
left  hand  may,  after  a  time,  suffer  in  the  same  way,  but  the  tendency 
to  this  has  been  exaggerated  by  some  writers.  If  it  does,  the  patient 
U  no  worse  off  than  if  he  has  not  learned  to  write  with  the  left  band ; 
while  if  it  does  not,  be  may  be  able  to  continue  to  earn  bis  living,  and 
may  afford  his  right  hand  a  fair  chance  of  recovery.  The  GK)vemment 
derk  mentioned  on  p.  720  fulfilled  the  duties  of  his  office  for  twelve 
jears  with  his  left  hand,  and  although  the  cramp  continued  in  the  right* 
the  left  showed  no  indication  of  the  disease*  and  at  tbe  end  of  the  twelve 
years  he  was  able  to  retire  on  a  i>ension.  Besides  the  ease  iltustrated 
m  Fig*  157,  I  have  met  with  several  others  in  which  practical  recovery 
^>ocurred  during  the  use  of  the  left  hand. 

For  many  persons  the  use  of  a  tjpe- writer  offers  the  means  of 
abstaining  from  all  the  use  of  the  hand  that  has  brought  on  the 
disease*  The  depression  of  the  keys  of  a  good  type- writer  resembles 
the  movement  of  the  fingers  in  playing  on  the  piano,  bat  is  less 
fatiguing,  and  most  sufferers  from  writers'  cramp  are  able  to  use  such 
an  inntrument^  even  with  the  affected  hand,  without  any  unpleasant 
symptoms,  while  the  facility  with  which  some  instruments  can  be 
worked  ^th  the  left  hand  enables  the  right  hand,  if  necessary » to  have 
abeolute  ^est.  Unfortunately,  a  type- writer  cannot  often  be  available 
for  the  work  of  the  ordinary  clerk,  who  is  so  frequently  a  sufferer. 
Bdt  most  others  it  offers  a  great  advantage;  the  depression  of  the 
keys*  if  not  continued  to  fatiguing  excess,  constitutes  a  most  useful 
form  of  gymnastic  exercise*  In  those  who  suffer  from  the  neuralgic 
Cormthoweier,the  pain  is  often  excited  by  any  movement  of  the  arm, 
and  they  may  then  be  unable  to  use  a  type- writer.* 

When  impaired  nutrition  of  the  nervous  system  oo-operates  as  a 
cau;^  of  writers*  cramp,  nervine  tonics,  especisily  small  doses  of 
fitrjchnia,  increase  a  tendency  to  recovery,  and  in  all  cases  may  be 
given,  as  having  an  infiuence  in  the  right  directioe,  Sedatives  inter- 
nally, as  a  rule,  effect  little  in  cases  of  pure  cramp,  although  hypo* 
dermic  injections  of  atropine  (one  sixtieth  of  a  grain  three  times  a 

*  The  maehinea  with  *  icparat^  key  for  each  letter,  ftUhoiigb  expenttre,  are  alone 
neefal.  Those  Are  to  be  preferred  which  hiive  »  ■epAinte  set  of  keys  for  cipiUt 
leitei«»  ntber  thiin  thoie  in  which  the  oapitale  are  produced  bjr  the  nse  of  a  ood> 
trolling  key,  ohaiigtng  the  imiin  letten  to  the  capitali. 
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week)  have  be^  itroogljr  recommended  hj  Yanoe.    Id  t!ie  netirmlgio 
form,  Bedatives  intemallj  and  locall/  are  certaiulj  of  eer?ic€.     Indiaa 
hemp  by  the  mouth,  morphia  bemath  the  akin,  or  iounctions  of  extrmcl 
of  belLadooaa  and  gljcerine,  or  aoonite  omtment*  are  the  most  tteetuL  , 
I  hare  also  found  hypodermic  injection  of  cxicaiiie  beneficial  in  some  > 
t  when  there  has  been  pain  about  the  wrist  or  forearm*     If  tender'^ 
\  of  tbe  nerves  exists,  counter-irritation  by  blisters  oTer  the  tended  I 
points  often  does  considerable  goo<L 

Electricity  has  been  extensively  used,  and  strongly  recommended, 
in  the  treatment  of  writers*  cramp.  Faradism  is  of  no  Talne,  and 
eren  harmful,  as  a  rule,  but  voltaic  electricity  occasionally  gives  som#| 
rehef  to  the  pain.  In  the  spasmodic  form  Erb  recommends  the 
passage  of  the  Toltaic  current  up  and  down  the  cerrical  spine»  and 
from  the  spine  to  the  musclei.  Poore  advises  the  conibitmtion  of  the 
latter  method  with  gymnastic  movements  of  the  band,  and  has  observed 
great  improvement  in  tome  cases  from  this  treatment.*  My  own  ex* 
perienca  has  led  ma  to  assign  a  low  position  to  electricity  in  the 
treatment  of  the  spasmodic  form,  although  I  have  given  it  a  thorough 
trial  in  many  cases*  Certainly,  if  the  patient  goes  on  writing,  it  hatf 
not  the  slightest  influence  on  tbe  disease.  With  rest  from  writing,' 
there  is,  in  many  cases,  a  tendency  to  recovery  wbich  has  not  appeared 
to  me  to  be  expedited  by  galvanism  however  applied*  Gymnastio 
exercises  are  often  distinctly  useful,  regular  flexion  and  extension 
movementa  of  the  fingers  and  hand,  for  which,  with  advantage,  m4 
"  dumb  piano  "  may  be  used.  They  should  be  as  different  as  posaibl# 
from  the  movements  tliat  induce  the  spasm,  and  should  never  be 
continued  to  fatigue.  Eubbing.  and  the  combination  of  rubbing  and 
kneading  that  is  called  massage,  often  gives  considerable  relief  to  dis^l 
comfort,  and  sometimes  lessens  the  tendency  to  spasm.  It  has 
recently  made  the  subject  of  public  attention^  and  has  been  said 
give  remarkable  results,  but  it  it  probable  that  these  were  obtained 
chiefly  in  cases  of  the  imaginary  disorder.  While  there  is  no  doul 
that  the  treatment  often  lessens  discomfort,  in  the  cases  of  undoubt 
writers'  cramp  that  I  have  known  treated  in  this  manner  by  *•  experla,** 
the  symptoms  have  not  been  appreciiibly  influenced. 

Among  other  means  of  treatment  which  have  been  recommended  ii 
tenotomy  (8tromeyer).  In  one  case  (Truppert)  no  less  than  fifty 
tendons  were  successively  divided,  and  it  is  said  that  the  patient  at 
the  end  of  the  treatment  was  slightly  improved  I  I  have  found  no 
good  res  alt  from  rendering  tha  arm  for  a  time  immobile  by  a  plaster- 
of*Parla  bandage. 


Oth£B  OocnpATioN  N^UBOfiBe. 

The  general  considerations  regarding  the  pathology,  causation,  and 
treatment  of  writers*  cramp  are  applicable,  mutatis  mutandiMf  te  all 
•  *  U»ndbook  of  Electricity/ 
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tlie  other  forma  of  occupation  neurosis.     In  each,  pain  and  spasm  mhj 
h^  variously  eombtned,  and  are  at  fint  related  Bolelj  to  the  epeoial 

PitmoforU  players*  Cramp  occnra  chieflj  among  profe^sionali,  and 
mora  frequent  I  j  among  Tvomen  tban  among  men.  Both  the  spasmodic 
mnd  neuralgic  rarietiea  are  met  with.  In  the  former  at  first  a  £uger 
or  the  thumb  does  DOt  moTe  with  tbo  necessary  pnecision,  and  may 
remain  extended  for  a  few  seconds  instead  of  striking  the  required  note* 
In  the  neuralgic  form»  pain  comes  on  after  plajing  for  a  short  time, 
Aod  compels  the  sufferer  to  desist.  Sometimes  the  pain  extends  up  the 
Arm.  Erb  has  seTcral  times  met  with  pain  between  the  scapula  and  the 
4|nue.  I  have  seen  one  case  in  which  the  pain  was  symmetrical  in  the 
outer  border  of  each  hand,  sometimes  extending  down  the  little  tiuger» 
but  nerer  accompanied  hj  cramp,  although  the  patient  was  liable  to 
the  nocturnal  cramp  in  the  hands  described  at  p,  704. 

Violin  playerf  are  liable  to  a  similar  affection  in  either  hand, 
^tpecially  in  that  which  fingers  the  strings,  less  common) j  in  that 
which  moves  the  bow,  but  occasional  I  j  in  both. 

S^mpiireMCi*  Cramp, — The  act  of  sewing  frequently  leads  toatimilar 
affection  in  sempstresseH  and  tailors,  usually  characterised  by  rigidity 
ntid  cramped  flexion  of  the  fingers  of  the  right  hand,  often  greatest  iu 
the  thimble  finger.  Tingling  in  the  fingL-ra  may  accompany  it,  and 
may  cease  as  soon  as  the  attempt  to  sew  is  relinquished,  I  have  met 
with  the  same  trouble  in  a  sail  maker.  In  this  occupation  the  needle  is 
held  between  the  finger  and  thumb,  and  is  pressed  through  the  canvas 
by  a  met^l  plate  fixed  on  the  ball  of  the  thumb.  The  spasm  in  the 
•fingers  caused  the  needle  to  slip  off  the  plate,  and  the  attempt  to  work 
lioned  pain  ia  the  fingers,  and  in  the  metacarpo-phalangeat 
joints* 

Ttle^nphiits^  cramp  (first  described  by  Onimus)  afl^ects  exclusively 
those  who  use  the  Morse  machine,  which  is  worked  by  pressing  down 
a  stop  with  the  finger,  so  as  to  make  a  dot  or  a  dash  according  to  tho 
duration  of  the  pressure.  The  pressure  has  to  be  repeated  for  each 
■ign,  and  telegraphists  hare  often  to  send  50,000  separate  signs  a  day. 
Spasm  is  set  op,  which  causes  the  pressure  to  be  too  long  maintained, 
and  hence  dots  become  transformed  to  dashes.  One  patient  managed 
to  go  on  for  two  years  by  substituting  bis  thumb  for  the  finger,  and 
then  this  became  unmanageable;  afterwar<la  he  used  the  middle  finger 
and  then  the  closed  fist,  but  the  spasm  followed,  and  he  had  to  give 
up  his  occupation.  The  neuralgic  variety  is  sometimes  met  with,  and 
I  have  seen  one  Ciise  in  which  the  pain,  for  six  months  excited  only  by 
the  special  work,  subsequently  occurred  on  other  movemeijt«.  After  si  t 
mcnths'  rest  the  patient  resumed  work  as  a  writing  clerk,  and  wrote 
in  comfort  for  two  months.  Then  the  pain  returned  in  connection 
with  writing,  rapidly  increased,  and  became  spontaneous. 

Smiths  are  also,  although  rarely,  liable  to  cramp.  In  one  case,  an 
artiian  who  was  accustomed  to  work  metal  with  a  hammer  and  chiseV 


found  that  Ms  l^ft  hand,  graspiDg  tbe  chisel,  graduallj  paased  into  4 
state  of  tremulous  cramp,  and  became  supmated  in  spile  of  his  effort 
to  prevent  it.  The  ejiasm  was  worst  wben  the  elbow  wae  flexed,  aod 
for  a  time  he  was  able  to  work  with  the  elbow  extended,  tut  at  last  he 
had  to  relinquish  his  occupation.  In  another  case,  &  inetaUcba«er,  who 
worked  with  a  four-ponnd  hammer,  found  that,  after  usiug  it  for  about 
an  hour»  clonic  spasm  came  ou  in  the  biceps,  and  interfered  with  hit 
work,  Tlie  use  of  the  hammer  in  other  kinds  of  work  has  also  induced 
the  affection. 

Among  other  occupations  which  hare  been  known  to  lead  to  the 
development  of  cramp,  and  have  suggested  names  for  special  varieties, 
are  those  of  painters,  harpists,  artificial  flower  makers,  turners,  watch* 
makers^  knitters,  engravers  (in  using  the  burin),  masons  (in  using  ths 
trowel),  sailors  (from  pulling  ou  ropes),  treadlers,  compositon, 
euamellers,  cigarette  makers,  shoemakers,  milkers^  money  couater% 
letter  sorters,  and  plajers  on  various  musical  instruments,  besides  those 
above  mentioned,  including  drummers,  in  whom  either  the  extensors  of 
the  thumb  or  the  long  flexor  maj  be  affected  (Bruns)» 

In  rare  cases  two  actions  are  aimultaneously  and  equally  affected,— 
writing  and  some  other.  The  most  common  combination  is  wnting 
and  piano  playing  in  ardent  amateur  musicians ;  occusionaUy  writing 
and  sewing  are  both  equally  dertinged.  I  have  met  with  one  obstinate 
case  with  chiefly  sensory  svmptoms,  in  which  they  were  induced  by  aqj 
prolonged  u^^e  of  the  haoda. 
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EPIIiEPBT, 

The  term  •*  epilepsy  "  is  applied  to  a  disease  in  which  there  areoon« 
Tulsious  of  a  certain  type,  or  sudden  loss  or  iuipairmeut  of  consciooA* 
ness,  but  in  which  the  convulsions  are  not  directly  due  to  active  organio 
brain  disease,  to  reflex  irritation,  or  to  abnormal  blood-states»  and  m 
which  isolated  loss  of  consciousness  is  not  the  result  of  primary  failure 
of  the  heart's  actio o.  In  most  cases,  the  change  in  the  brain  that  causes 
the  convulsions  is  not  visible  to  the  naked  eye,  aud  hence  the  condition  is 
often  termed  **  idiopathic  epilepsy."  There  are  cases,  however,  in  wh  ich 
similar  couvulsious  occur  as  a  result  of  brain  disease,  such  as  a  spot 
of  old  cortical  softening,  stationary  for  years  and  not  irritant^  but 
effective  by  the  damage  to  adjacent  nerve-cells ;  and  also  of  disease^ 
sometimes  of  long  duratioo,  which  causes  a  continuous  irritation^  such 
as  a  depressed  spiculum  of  bone.  These  cases,  when  due  to  a  stationary 
lesion  that  does  not  irritate,  may  resemble  epilepsy  in  their  course,  and 
sometimes  in  their  symptoms  ;  they  often  succeed  a  distinct  attack  of 
hemiplegia,  and  then  are  sometimes  termed  "  post-hemiplegic  epilepsy," 

The  convulsions  in  ordinary  epilepsy  may  consist  of  tonic  or  of  clonic 
spasm,  or,  commonly,  of  both,  but  tbe  attitude  or  movement  which 
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i^STiltii  ftlways  differs  from  that  whicb  oc^mra  in  voluntarj  moTement. 
On  til©  other  hand,  in  the  convulsions  of  hysteria,  the  in usmtlar  spasm 
18  SO  arranged  as  to  resemble  that  which  may  result  from  a  Toluntary 
actioa. 

H  Etioloot. — After  one  attack  of  epilepsy,  others  usually  occur  with, 
out  any  immediate  diaeoverable  cauee.  Each  fit  apj>arently  leaves  a 
change  in  the  nerve-centres,  facilitating  the  occurrence  of  other  fits. 
The  immediate  or  exciting  cause  of  the  disease  must  be  sought,  there- 
fore, in  the  cauBO  of  the  first  fit.  But  when  such  a  cause  can  he 
discovered,  it  is  usoally  manifestly  inadequate  alone  to  produce  a  con- 
vulsion, and  can  only  be  effective  in  oonsequeoce  of  a  powerful  predis- 
position. The  remote  influences  to  which  the  disease  is  due  are, 
therefore,  its  chief  causes.  The  excitant  is  no  more  than  the  spark 
which  causes  a  eoufiagration,  rendered  possible  only  by  the  chemical 
oonstitntion  of  the  materials  ignited, 
^L  Memaie  Caiwcs.— Females  suffer  from  epilepsy  rather  more  frequently 
^FHuw  malea,  in  the  proportion  of  about  six  to  five.^  An  inlierited 
tendency  (indicated  by  the  presence  in  ancestors  or  collateral  relations 
of  epilepsy  itself,  or  of  inBauity)  is  traceable  in  rather  more  than  a 
third  of  the  cases  (35  per  cent,),  and  rather  less  frequently  in 
oalefl  than  in  females  (33  per  cent,  mates.  37  per  cent,  females). 
There  U  a  family  history  of  epilepsy  in  two  thirds  of  the  inherited 
oasee ;  of  insanity  in  one  third  ;  of  both  in  a  tenth.     When  there  la 

•  Ml  inherited  tendency,  the  fetnales  of  a  family  are  rather  more  likely 
to  suffer  than  the  males.  This  is  due  to  two  eiroumstances;  the 
inheritance  is  rather  more  frequently  from  the  mother^s  side  than 
from  the  father's,  and  more  females  suffer  when  the  heredity  is 
maternal,  more  males  when  it  is  paternal.     The  inheritance  is  less 

(frequently  from  the  mother  personally  than  from  the  father,  but  this 
18  due  to  the  fact  that  insanity  is  much  leas  common  in  the  mother 
than  in  the  father;  epilepsy  is  equally  common  in  the  two.  Occa- 
itonally  mauy  members  of  a  family  suffer;  in  one  instance  no  less  than 
fourteen  were  epileptic,  the  cases  being  distributed  through  four 
generations.  It  is  very  doubtful  whether  any  inherited  morbid  state, 
outside  the  nervous  system,  predisposes  to  epilepsy.  A  proclivity  to 
phthisis  has  been  thought  to  do  so,  hut  the  evidence  of  statistics  shows 
that  this  is  an  erroneous  inference,  due  merely  to  the  great  frequency 
of  oonsumption  in  the  commnnity.  It  is  doubtful  whether  any  closer 
relation  exists  between  epilepsy  and  the  inherited  gouty  diathesis,  to 
which  attention  has  been  lately  called.  Idiopathic  epilepsy,  however, 
sometimes  occurs  in  the  subjects  of  inherited  syphilis,  without  other 

•cause  being  traceable,  A  strong  predisposition  to  the  disease  often 
edsts  when  there  is  defective  general  development  of  the  brain,  from 
ikuj  infiuence  acting  on  it  in  early  life,  or  as  a  result  of  the  congenital 

*  Tlwis  ttatemontft  are  bwed  on  1450  oajp*'  snilytli  of  wbfch  U  given 

!m  a  MpUfmU  work  (*  Epilepsy  ind  other  Chi  Di«Kiief»'  London,  18S1). 
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defect  met  i^itb  in  Beurotie  fatDilic s  and  m  the  ofiTfpriDg  o(  coni^. 
guiiieoaB  marriages. 

Three  quarters  of  the  cases  of  epilepsy  begin  under  twenty  yeart, 
and  nearly  half  (46  per  cent.)  between  ten  and  twenty^  the  maximum 
being  at  fourteen,  ^  fie  en,  and  sixteen.  One  eighth  of  all  cues 
commence  during  the  first  three  jears  of  life.  After  twenty,  Hm 
annual  number  gradually  falls,  but  cases  commence  even  m  old 
age  (over  seventy).  In  the  cases  which  commence  under  thirtr, 
females  exceed  males,  in  the  first  ten  years  by  6  per  ceut.,  m  the  second 
by  18,  and  in  the  third  by  12.  After  thirty  the  relation  is  reveited, 
and  the  excess  of  males  gradually  increases,  until  after  sixty  the 
malady  practically  begins  in  males  only.  It  has  been  said  that 
heredity  can  be  traced  only  in  the  cases  which  commence  under 
twenty  years,  but  this  is  altogether  erroneous.  Most  cases  of  here- 
ditary efiilepsy  begin  before  twenty,  chiefly  because  most  cases  ol  all 
kinds  commence  in  this  i^joriod;  the  proportion  borne  by  the  inw 
lierited  to  the  non-inherited  cuses  is  considerable  throughout  life. 
In  tbe  firat  twenty  years  of  life  it  is  nearly  88  per  cent*,  in  the  second 
34  per  cent.,  and  in  the  cases  which  commence  after  forty  it  is  26  per 
cent,  I  Lave  known  inherited  epiltpsy  to  commence  at  sixty-fivtj 
aod  seventy -one. 

Immediate  Ca^tfeB.—We  must  regard,   as   the  exciting   cans 
epilepsy,  that  to  which  the  first  fit  was  apparently  due;  and  its  in*  i 
tiuence.afi  already  stuted,  is  no  doubt  incomparably  smalJer  than  that 
of  the  predispoBition,  due  to  conditions  involved  in  age  and  heredity. 
The  statements  of  patients  regarding  exciting  causes  have  to 
received  with  caution.     Excluding  the  cases  in  which  the  relation  < 
the  supposed  excitant  was  doubtful,  and  excluding  also  the  casea  oHgi^l 
mating  in  infantile  "  dentition  convulsions,'*  some  exciting  cause 
be  traced  in  only  37  per  cent  of  tbe  cases.     In  males  it  is  met  wit 
more  frequently  than  in  females,  and  the  difference  between  the  sexe 
in  this  res|iect  is  least  in  childhood,  and  is  greatest  in  the  second 
decade  and  in  the  decline  of  life.     In  women  between  ten  and  forty/! 
exciting  causes  are  relatively  infrequent. 

Of  the  cases  that  commence  in  infancy,  at  least  three  quarters  dat 
from  infantile  convulsions,  ascribed  to  teething.  Such  convulsion 
are  known  to  be  tbe  result,  in  most  instances,  of  the  condition  of  defe 
tive  development  termed  rickets.  Whether  this  condition  is  entiT«l]l 
]»reventable  or  not,  it  would  certainly  not  attain  the  degree  iu  which  i 
causes  convulsions  if  children  were  properly  fed,  and  thus  a  consider-^ 
able  number  of  cases  of  epilepsy  might,  without  doubt,  be  prevented. 

Mental  emotion — fright,  excitement,  anxiety — is  tbe  most  potent 
exciting  cause  of  epilepsy.  The  most  frequent  is  fright,  which 
is  powerful  chiefly  in  childhood,  and  at  the  transition  to  adult  life, 
while  it  is  very  rare  after  middle  life.  As  might  be  anticipated*  in 
childhood  it  is  equally  eflective  in  each  sex,  at  puberty  it  is  most 
effective  in  females^  and  after  twenty  it  is  seldom  traceable  in  men, 
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but  IB  itill  %  relati?elj  frequent  cause  in  women.     Tbe  profouodlj? 

distarbiug  effect  of  alarm  on  tbe  uervous  lystem,  deriiogingt  aa  it 

I      doeVp  almost  every  function^  enables  us  to  understand  its  f requeue/ as 

Ml  exoitAut  of  epilepsy.     There  ia  usually  an  interval  between  the 

flight  and  the  first  fit.     Fright  excites  hj8t*?roid  as  well  as  epileptic 

I      ita,  and  in  most  of  the  cases  in  which  a  person  is  immediately 

••frightened  into  a  fit/'  the  attacks  are  hysteroid.     The  longer  tbe 

interval t  the  larger  is  the  proportion  of  oases  in  which  the  attacks  are 

y      dilliiictly  epileptic.     Other  forms  of  mental  excitement  oc  elision  ally 

^^■oite  the  first  fit,  and  most  commonly  at  the  period  of  life,  and  in  the 

^Hh»  in  which  fright  ii  chiefly  mfiuential ;  but  one  emotional  cause^ 

^BpMdoiiged  meoital  anxiety,  is  effective  chiefiy  in  mcHp  and  late  in  life. 

^^  Blows  and  falls  on  the  head,  which  cuuse  no  symptoms  of  coarse 

eerebral  injury,   are   sometimes   followed  by  recurring  convulsions 

karing  all  tbe  characters  of  idiopathic  epilepsy.     They  are  apparently 

doe  to  the  general  impairment  of  nutrition  in  the  brain,  and  lowering 

I |r  its  function,  from  the  mechanical  influence  on  the  delicately  con- 
ttiitiied  cells.  Such  cases  are  met  with  at  all  ages ;  in  childhr>od 
iqually  in  the  two  sexes,  but  in  adult  life  most  frequently  in  males, 
ioubtless  from  the  riaks  of  occupation*  More  frequently  an  injury 
pauses  couYulsions  that  begin  loyally,  by  eaueing  damage  to  oue  spot 
em  the  oortex.  Epilepsy  probably  sometimes  results  from  slight 
bilateral  damage  to  tbe  cortex  during  birth,  insufficient  to  cause  motor 
paralysis.  Exposure  to  the  heat  of  tbe  sun  is  frequently  assigned  as 
the  oanae  of  the  first  fit,  but  often  merely  because  tbe  fit  occurred  in 
summer  sunshine,  and  without  adequate  evidence  that  the  attack  was 
thus  caused.  In  some  cases,  chiefly  males,  its  infiuenoe  is  probalile, 
especially  when  the  fits  follow  other  distinct  symptoms  of  sunstroke. 
Acute  disease  is  an  occasional  cause  of  idiopathic  epilepsy,  but 
the  cases  ascribed  to  this  influence  need  careful  scrutiny,  because 
"  pt>8t~hemiplegic  epilepsy  '*  often  results  from  a  sudden  lesion  of  {he 
brain,  during  an  acute  specific  disease,  probably  thrombosis  in  a 
^^vrface  vein,  or  embolism  consequent  on  endocarditis  (see  p.  456). 
^^Biduding  such  cases,  epilepsy  is  a  sequel  especially  to  scarlet  fever, 
I  meAsles,  and  typhoid  fever  in  that  order  of  frequency,  and  more  cases 
ar3  consecutive  to  scarlet  fever  (apart  from  the  influence  of  nephritis) 
than  to  all  the  other  acute  diseases  put  together.  This,  together  with 
the  fact  that  optic  neuritis  may  follow  scarlet  fever,  without  any 
organic  chau'ge  in  tbe  brain  to  cause  it,  seems  to  show  that  the  scarlet* 
ferer  poison  has  a  special  action  on  the  nervous  system. 

Intestinal  worms  are  a  cause  of  reflex  convulsions,  and  these  do  not 
always  cease  when  the  worms  are  expelled.  They  may  continue  as 
idiopathic  epilepsy,  apparently  as  a  result  of  a  change  in  ihe  nervous 
system  consequent  on  the  primary  convulsions.  It  is  extremely  mre 
to  meet  with  any  evidence  of  a  reflex  cause  in  tbe  system  of  thd 
oerebTO*8pinal  nerves,  and  in  the  few  recorded  cases  there  has  been  a 
manliest  and  strong  predisL>ositioa  in  the  brain.      A  patient   wiih 
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pennaneDt  inibeciliij  suffered  from  fits,  beginning  in  the  ?igbt  hand, 
af ti?r  a  cut  on  one  of  the  fingers;  pressure  oti  tbe  acar  caused  pain 
and  excited  a  fit.  The  attacks  ceased  after  amputation  of  tbe  fiager.* 
Minor  attacks,  beginning  witli  a  sensation  on  a  scar  above  one  ej^ 
browpt  ceased,  but  only  for  a  time,  on  excision  of  the  scar.  In  otber 
cases,  arrest  has  followed  tbe  removal  of  a  diseased  testicle  aod  of  a 
foreign  bodj  in  the  nose.J  In  these  cases  the  peripheral  irritaiioo 
seems  to  have  been  tbe  exciting  cause.  Among  other  rare  causes  ol 
the  first  fit  are  severe  digestive  derangement,  asphjxia^  Ghronie 
alcoholism,  and  chronic  lead-poisoning.  In  the  two  fatter  the  con- 
vulsions are  primarily  due  to  the  toxic  influence,  but  may  persist 
when  the  latter  is  lessened  or  removed  by  treatment,  Analogoat 
convulsions  are  sometimes  met  with  in  chronic  renal  diseaae*  apajrt 
from  any  acute  symptoms  of  uro^mia. 

Disturbed  or  delayed  menstruiition,  at  the  time  of  puberty,  often 
coincides  with  the  onset  of  epilepsy »  but  it  is  very  difficult  to  deter* 
mine  the  exact  relationship  between  the  two.  As  a  rule,  when 
epilepsy  is  once  set  up,  the  establishment  of  regular  menstruataoQ 
appears  to  exert  no  infiue&ce  on  the  disease.  The  fact  that  so  man? 
cases  commence  at  the  time  of  puberty  seems  dae  rather  to  the 
developHiental  changes  in  the  nervous  system  at  this  epoch  than  to 
any  direct  influence  exerted  by  the  organs  of  generation,  Ko  case  has 
come  under  my  notice  suggesting  that  uterine  or  ovarian  diaeafle  oaa 
be  regartled  as  a  cause  of  epilepsy.  Occasionally  tbe  first  fit  occurs 
during  pregnaDcy,  or  after  parturition,  without  any  secondary  cause 
to  which  it  could  be  ascribed* 

Masturbation  in  boys  is  undoubtedly  an  occasional  cause,  but  the 
attacks  which  result  from  this  ioiueDce  are  more  frequently  hysteroid 
than  epilt^ptic,  or  they  present  a  hybrid  cliaracter,  so  that  it  ia  difficult 
to  say  in  which  category  they  are  to  be  placed. 

Syphilis  is  a  frequent  cause  of  chronic  convulsions,  but  these  aio 
usually  due  to  organic  disease,  a  meningeal  growth  or  chronic  inflam- 
mation. Fournier  believes  that  the  syphilitic  poison,  during  the 
secondaiy  period,  has  a  direct  action  on  the  nervous  system,  and  may 
cause  pure  neuroses,  epilepsy  among  tbe  number.  EvideDce  of  thii^ 
that  will  bear  a  close  scrutiny,  is  scanty.  Convulsions  may  be  the 
only  sign  of  organic  changes,  which  sometimes  occur  early  in  the 
course  of  syphilis.  The  occurrence  of  epilepsy,  apparently  idiopathic, 
iu  the  subjects  of  inherited  syphilis,  has  been  already  mentioned. 

It  is  not  rare  for  no  cause,  remote  or  immediate,  to  be  traceable.  This 
fact  will  be  less  surprising  when  the  probable  nature  of  the  malady  if 
undeMood* 

Symptoms. — Epileptic    attacks  are  commonly  divided    into    twa 

classes,  "  major  "  or  severe,  and  '*  minor  "  or  shght.     These  two  forma, 

•  Gilder,  'ZeitBch.  f.  Psych./  1890.  f  Hik. '  Zeitith.  t  HdlkV  ISfiO. 

t  Hftuftd^le,  'Am.  J.  Mod.  Sc/  1880. 
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Bthough  dearlj  distinguished  in  tbeir  general  cbamctera^  are  not 
epar&ted  bj  any  sharp  demarcation.     In  tbe  major  attacks  {grand 
iMil)  there  is  loss  of  consciouanesii  and  seyere  muscular  spasm.    In 
the  minor  attacks  {petit  mal)  there  is  usually  brief  loss  of  consoious- 
^^pMS,  often  without  any  muscular  spasm,  sometimes  with  slight  spasm, 
Hitid  Tery  rarely  there  is  slight  spasm,  or  some  sudden  sensation,  with* 
^Hut  loss  of  oouadousuess.     In  severe  attacks  tbe  patient,  if  standing, 
^pklls  to  the  ground  (benoe  the  old  Euglish  name,  **  falling  sickness*')  ; 
in  slight  attacks  be  may  or  may  not  fall.     In  very  severe  fits  muscu- 
lar spasm  and  loss  of  consciousness  are  simultaneous  in  onset,  but  in 
leas  severe  fits  the  muscular  spasm  may  commence  before  conscious- 
Dfesa  la  lost ;  the  patient  is  then  aware  of  the  onset.     Still  more  fre- 
quently the  spasm  and  loss  of  consciousness  are  preceded  by  some 
aeiiBation,     The  sensation,  or  spasm,  which  informs  the  patic^nt  of  the 
oncomiug  attack,  constitutes  the  "warning"  or  "  aura'*  of  the  fit 

Major  FiU, — At  the  onset  of  the  severe  fit  the  spasm  is  tonic  in 
olttKacter, — rigid,  viok^nt,  muscular  oontraction,  6iing  the  limbs  in 
iome  strained  position.  Tbere  is  usually  deviation  of  the  eyes  and 
of  the  head  towards  one  side,  and  tbis  may  amount  to  rotation  involving 
the  whole  body,  and  may  actually  cause  the  patient  to  turn  round,  even 
two  or  three  times*  Tbe  features  are  distorted  ;  tbe  colour  of  tbe  face, 
tmchanged  at  first,  rapidly  becomes  pale,  then  Pushed,  and  ultimately 
lirtd,  as  the  fixation  of  tbe  cheat  by  the  spasm  stops  the  movements 
ef  respiration.  The  eyes  are  open  or  closed;  the  conjunctiva  ia 
tntensitive ;  the  pupils  dilate  widely  as  cyanosis  comes  on.  As  the 
apaam  continues,  it  commonly  changes  in  its  relative  intensity  in 
different  parts,  causing  slight  alterations  in  the  position  of  tbe  limbs. 

IWlten  the  cyanosis  has  become  intense,  the  fixed  tetanic  contractions 
jof  the  mujBcles  can  be  felt  to  be  vibratory,  and  tbe  vibrations  gradu- 
^ly  increase  until  there  are  slight  visible  remissions.  As  these 
"become  deeper,  the  musicular  contractions  become  more  shock-like  in 
character^  and  the  stage  of  clonic  spasm  is  reached,  in  which  the  limbs, 
head,  face,  and  trunk  are  jerked  with  violence,  and  through  similar 
spasms  in  tbe  tongue  and  muscles  of  the  jaws  the  former  is  often  bitten. 
The  shocks  of  spasm  effect  slight  movements  of  the  tborax,  so  that 
air  is  expelled,  and  saliva  is  frothed  out  between  the  hpa.  The  air 
that  enters  the  lungs  is  at  fii^st  iusufficient  to  lessen  the  lividity,  and 
the  patient  may  aeem  to  be  at  the  point  of  death,  but  as  the  remissions 
become  deefier,  more  air  enters  the  chest,  and  the  lividity  gradually 
leaaens.  In  becoming  less  frequent,  the  contractions  do  not  become  less 
strong,  and  the  last  jerk  is  often  as  violent  aa  those  which  have  pre- 
ceded it.  At  last  the  spasm  is  at  an  end,  and  the  patient  lies  sense* 
leas  and  prostrate,  sleeps  heavily  for  a  time,  and  then  can  be  roused. 
Urine  frequently,  and  feces  occasioually,  are  passed  during  the  fit. 

In  aome  cases  the  spasm  is  more  deliberate  in  its  unset.  Instead 
of  oommencing  simultaneously  in  all  the  muscles  of  the  body,  it 
bepna  in  one  region,  as  the  face  or  arm,  and  thence  spreads,  first  to 
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tbe  limba  on  the  aame  side,  the  hcnd  and  eves  1>em^  turned  towardi  j 
tbut  side,  aud  tben,  lessening  on  the  Bide  first  affected,  it  invades  1 
limbB  ou  the  opposite  side,  with  a  corresponding  rotation  of  the  bead. 
Such  attacks  uiaj  commenoe  with  tonic  spasm,  or  thej  mar  com- 
mence by.  and  sometimes  consist  only  of,  clonic  spasm.  This  form 
of  convulsion  is  that  which  (as  we  have  already  seen,  p.  90)  is  mast 
common  in  organic  cerebral  disense,  such  as  tumour,  but  it  is  alsa 
occasionally  met  with  ia  idiopathio  epilepsy.  In  such  cases  oon. 
acionsnesB  is  often  lost  late,  so  that  the  patient  is  aware  of  the  oom* 
xnencing  spasm^ 

Minor  Attackg. — The  slight  attacks  of  epilepsy  may  be  charaoteriaed  j 
only  by  loss  of  consciousness,  Tbe  individual  suddenly  stops  tn  hit 
occupation,  looks  strange  for  a  moment,  and  then  goes  on  with  what 
he  is  doing,  may  eyen  finish  a  sentence  thdt  he  bad  commenced,  and 
be  awure  of  what  has  happened  only  by  findiug  that  he  has  dropped 
somethiog  which  was  in  his  hands,  or  that  he  is  the  object  of  anxious 
observation.  Sometimes  there  is  pallor  at  the  moment  of  the  attack, 
more  frequently  after  the  onset,  and  very  commonly  the  face  subse- 
quently becomes  flushed*  Very  often,  moreover,  the  slight  seisure 
is  heralded  by  some  sensoiy  warning  or  aura,  such  as  precedes  the 
severe  attacks.  There  may  also  be  slight  risible  spasm,  such  as  j 
putting  the  arms  forward  and  bending  the  head  down,  or  there  may  - 
be  slight  oortvulsion  in  the  part  in  which  the  spasm  commeMces  in  the 
severe  attacks,  and,  in  some  ca«ea«  the  minor  attack  may  consist  only 
of  such  spasm,  without  loss  of  consciousness.  After  a  alight  attack 
is  over,  the  patient  may  be  at  once  quite  welL  Often  he  is  stupid  and 
dull  for  a  little  time,  and  sometimes  proceeds  to  perform  some  action 
in  a  dream-like,  automatic  manner,  such  as  nndresstng  himself, 
retaining  afterwards  no  recollection  of  what  he  has  done^  Occanon* 
ally  thiB  stage  is  attended  by  passion  and  Tiolence,  a  brief  maniacal 
condition  constituting  one  form  of  epileptic  mania.  After  an  attack, 
severe,  or  more  frequently  slight,  the  patient  may  pafis  into  a  state  of 
actual  by  steroid  convubion,  iind  in  such  cases  the  minor  epileptiQ  seiaure 
may  be  unnoticed,  all  the  obtrusiTe  phenomena  of  the  attack  being  of 
a  hjsteroid  character, 

SrypTOMS  IN  DsTjri, — Precursory  iymptomi  oeeanonally  precede  a 
fit  for  some  hours  or  days,  and  iudicate  lo  the  patient  or  his  friends 
that  an  attack  is  impending.  The  most  frequent  of  these  indications 
are  sudden  jerks  of  the  body  or  limbs^  perait^tent  giddiness,  flashes  of 
light  before  the  eyes,  irritability  of  temper,  or  an  unnatural  degree  of 
appetite.  In  rar^  cases  there  is  considerable  mental  change,  even  with 
delusions,  for  some  hours  before  an  attack* 

Mode  of  Ontei;  Wa/min^;  Aura, — The  word  aura  (rapour)  origi- 
nated with  the  olil  G-reek  theory  that  the  fit  l>egan  by  the  ascent  of  a 
vapour  up  the  vessels  of  the  limb*  In  Uter  times  it  was  thooght  that 
the  sensation  ielt  in  the  peripheij  does  begin  there,  as  a  disturbance 
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■■Pfiing  the  nenres ;  and  the  opinioti  was  thought  to  be  coDfirmed  hf 
the  fftct  that  a  ligature  around  the  limb  would  arrest  the  ascending 
aura.  But  the  fact  (observed  Erst  in  tbe  beginoing  of  this  century) 
that  the  oommeacmg  fit  may  be  equally  arrested  when  its  caus^j  is  a 
tumour  of  the  brain,  baa  shown  that  tbe  aura  is  merelj  the  effect  on 
ciiasdousiif  ss  of  the  conimeneing  discharge  in  tbe  braiti»  either  a  direct 
MPecst,  felt  as  a  sensation  and  referred  to  the  peripbery,  or  an  indirect 
nfoeW  due  to  act  ual  spasm  at  the  periphery.  B  ut  ihe  fact  that  the  aura 
is  the  result  of  the  commencing  central  process  renders  Ita  study  of 
great  importance,  since  it  gives  us  in  formation  of  tbe  functional  rogion 
of  th6  brain  in  which  the  process  of  tbe  fit  begins. 

Some  form  of  aura  is  met  with,  at  least  oceiisionfilly,  in  about  one 
half  of  the  cases  of  epilepsy.  In  the  otber  hiilf  the  loss  of  conscious* 
ness  alwajii  occurs  so  early  that  the  patient  is  unaware  of  tbe  onset  of 
the  fit.  We  may  provisionally  groyp  tbe  various  auree  into  certain 
claa>e<  for  convenience  of  description.  The  classification  must  be,  in 
the  main,  empirical, 

(1)  Tbe  commencement  of  the  attack  may  be  by  a  motion  or  sensa* 
tsoo  in  some  jjart  of  one  balf  of  tbe  body,  most  frequently  in  tbe  arm, 
lets  frequently  in  th^  f4ice  or  leg,  occaHionaliy  in  tbe  tongue,  very 
rarely  in  the  side  of  the  trunk.  Sucb  local  commencement  is  not 
frequent  in  idiopathic  epilepsy,  althougb  it  is  sometimes  met  with; 
it  is  tbe  eommou  mode  of  onset  in  cases  of  organic  brain  disease.  In 
any  part,  the  first  symptom  may  be  a  spasm,  or  a  sensation*  or  both. 
In  the  upper  limb  the  aura  usually  commences  iu  tbe  band.  WUrn 
it  is  a  spasm,  it  genentlly  eomiiieaces  in  the  hand  as  a  whole,  less 
commonly  in  the  arm  as  a  whole,  rarely  in  the  shoulder.  When  & 
sensation,  it  is  ixauiUy  described  as  **  numbness,''  "  tingling,"  &c,,  and 
commences  generally  in  a  definite  pjart  of  the  band, — thumb,  fore- 
finger,  all  tbe  fingers,  palm^  or  wrist :  never  higher  up  tbe  arm.  Some- 
times there  ts  a  tien^ation  of  motion  without  actual  spasm.  Tbe  aura, 
whether  motor  or  sensory,  if  it  commences  in  the  hand,  may  l>e  felt 
to  ascend  the  arm  and  may  pass  to  tbe  heiid,  trunk,  or  leg,  before 
ooDsciousness  is  lost.  Commencement  in  the  leg  is  less  frequent,  and 
presents  the  same  variations  in  character  and  seat ;  the  sensation  or 
spasm  may  pass,  before  conseiousmess  is  lost,  up  or  down  the  limb 
(according  to  the  place  of  commencement),  or  to  the  trunk,  arm,  or 
head.  When  the  aura  passes  from  the  arm  to  the  leg,  or  vice  vertd^ 
it  may  do  so  by  two  modes :  it  may  pass  from  one  limb  to  the  other 
through  the  trunk,  and  then  pass  down  the  limb  secondarily  affected ; 
or  it  may  commence  at  the  extremity  of  the  second  Mmb,  and  thus  pass 
np  both.  In  the  former  case,  as  a  rule,  a  pure  sensation  leads ;  the 
course  of  tbe  aura  is  determined  by  the  discbarge  in  the  sensory 
oentre,  in  which  no  doubt  the  representation  of  the  cutaneous  nerves 
is  as  continuous  as  their  distribution  in  the  skin.  Sometimes  a  purely 
sensory  aura  (disc barge  limited  to  a  sensory  centre)  may  pass  up  one 
,  along  Ihe  side  of  the  trunk,  and  down  the  other  limb,  and  onlr 
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when  it  reaches  tbe  extremttT  of  this  latter  is  spasm  added,  which  maf 
pass  back  up  the  limbp  tbe  discharge  extendiD^  to  the  related  motor 
centre  only  when  it  reaches  tbe  limit  of  the  sensorj  centre, 

Fita  begin  in  the  tVce  much  less  frequently  by  a  sensation  than  bj 
spusm  ;  tlie  latter  is  generally  in  the  zygomatic  muscles,  sometimes  in 
the  ot  bicnlaris.  In  slight  attacks  on  the  right  side,  the  commencement 
in  the  face  is  often  as&(Ociated  with  inability  to  sp^^ak.  Ad  aura  in  the 
tongue  is  usually  sensory;  it  may  be  associated  with  movement  in  the 
jaw  or  with  nausea,  and  in  tbese  combinntious  we  may  trace  physio* 
logical  associations, 

(2)  iiilateral  and  general  warningE<  Fits  occasionally  commence 
by  a  sensation  or  motion  in  the  limbs  on  both  sides  simtiltaneoualy. 
An  aura  felt  in  the  trunk  and  not  disiinctly  risceral  is  rare,  and 
is  generally  referred  to  the  spine.  General  tremor  or  shivering,  and 
general  starts  or  jerks,  are  occasional  warnings ;  and  so  are  a  general 
sense  of  malaise,  of  powerlessness,  of  heat,  and  a  feeling  of  faintness. 

(3)  Visceriil  and  pneumogastric  warnings,  A  frequent  form  of 
aura  is  that  which  is  referred  to  the  internal  Tiscera,  and  e8f»ecially  to 
those  which  are  in  the  region  of  the  pueumogastric  nerve,  including 
tbe  respiratory  portion  of  the  spinal  accessory.  The  most  common  is 
some  sensation  at  the  epigastrium,  usually  vague,  but  sometimes  actual 
pain.  Barely  it  seems  to  commence  lower  in  the  abdomen  ;  occasion* 
ally  it  is  referred  to  tbe  left  of  tbe  middle  line,  scarcely  ever  to  the 
right.  When  the  sensation  is  actual  jjain,  it  remains  at  tbe  epi*pMS- 
trium  unlil  consctousuess  islnst;  it  is  sometimes  associated  with  uanseat 
and  then  seeme  referable  to  disturbance  in  the  central  relations  of  the 
gastric  division  of  the  vagus.  When  the  sensation  is  other  than  pain, 
it  may  also  only  \*e  felt  at  the  e[>igastrium,  but  frequently  it  seems  to 
ascend  through  the  chest  to  the  tfjroat  or  head*  On  reaching  the 
throat  there  is  a  sensation  of  choking,  a|jparently  identical  with  the 
globus  hystericus.  The  warning  may  also  be  this  sensation  of  choking 
without  any  preceding  epigastric  aura*  Now  and  then  other  vague 
feelings  are  described  in  the  throat  or  thorax.  These  anrss,  ascending 
to  or  felt  in  the  throat,  seem  to  be  the  expression  of  a  disturbance  of 
the  ceutml  processes  connected  with  the  respiratory  function  of  the 
pneumogastric.  Another  organ  within  the  innervation  of  the  vagus 
is  the  heart,  and  Tarious  cardiac  sensatiouSj  such  as  palpitation,  or  p^tn, 
or  vague  discomfort^  sometimes  constitute  the  aura. 

(4)  Cephalic  sensai  ions.  A  sensation  of  giddiness,  vagiie  or  definite 
vertigo,  is  a  very  frequent  aura,  and  is  often  associated  with  actual 
turning  of  tbe  head  and  eyes,  seldom  of  the  whole  body,  more  fre- 
quently to  the  left  than  to  the  right.  In  bilateral  fits  tbe  convulsion. ^ 
is  never  quite  equal  on  the  two  sides,  and  the  deviation  of  the  head 
perhaps  due  to  the  inequality  of  discbarge,  and  the  vertigo  its  sensor 
effect  (see  *•  Vertigo  *').  Giddiness  is  occasionally  associated  wit 
nausea,  and  sometimes  with  lo^is  of  sight*  Other  sensations  referr 
to  the  head  are  also  common  ;  actual  pain,  usually  indefinite  m  se 
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timet  a  iense  of  "  mailing  of  blood  to  the  head,"  or  rague  •*  heaTi* 
A  Hidden  sense  of  •oinnolence  is  also  som-timea  described 
I  (5)  Pavchical  aurse  occasionally  herald  attacks,  and  maj  consist  in 

I      mxk  emotion  or  an  idea.     The  emotion  is  uBiform  in  the  same  case,  soma 
L^brm  or  degree  of  fear.     It  bears  no  relation  to  emotion  as  a  cause  of 
^^^10  first  fit.     The  idea  is  usyallj  too  vague  or  iniperfeetlj  remembered 
'      to  be  described  in  words.     Occasionally  the  psychical  aura  consists  of 
a  Tague  *'  dreamy  state  ;*  sometimes  it  is  a  sudden  sense  of  strangenesi 
— familiar  objt^cts  seem  nofamiliar.    Very  rarely,  there  is  a  sudden 
^■pnse  that  whatever  is  happening  is  morally  wrong. 
^^H   (6)  Special  sense  aursB  are  Tery  frequent  and  important.     Olfactory 
^^knsations  are  rare;  when  experienced  tbey  are  usually  unpdeasant  in 
^^laracter,  a  '*  sulphurous/'  '•  foetid,"  or  "  indescri liable  "  smell    When 
due  to  organic  bniin  disease,  this  has  sometimes  involved  the  uncinate 
gyrus.     Gustatory  aur«e — a  sour,  bitter,  or  metallic  taste — are  still 
more  rare.     Flavours  (an  olfactory  sensation)  are  never  combined 
with  a  sensation  of  an  odour  as  a  warning,  but  sometimes  are  with  a 
true  gustatory  sensation — a  fact  of  much  phyRiological  interest.     An 
auditory  warning  is  more  common.     There  may  be  a  sudden  loss  of 
hearing — a  strange  stillnessi  for  a  moment,  before  consciousness  is 
lost.     More  frequently  there  is  a  warning  sound,  usually  of  low  elabo- 
ration— a  crash,  whiz,  a  hiss  or  whistle,  and  the  sound  may  seem  to 
get  louder  and  nearer  until  the  patient  knows  nothiug  more.     Very 
mrely  a  more  elaborate  sensation  is  described,  or  musiCp  or  words,  and 
the  sensation  is  usually  the  samt'  before  each  fit     One  patient  de- 
scrib«'d,  as  the  coustant  aura,  a  curious  perception  of  hearing  words 
I      without  any  sensation  of  hearing  them. 

A  visual  warning  is  twice  as  frequent  as  all  the  other  special  sense 
anrae  together.  It  may  be  suddou  loss  of  sight ;  but  more  frequently 
I  it  is  a  visual  sensation,  a  flash  of  light,  or  sparks,  or  flashes  of  colour* 
IJsU'illy  many  colours  are  st^en,  sometimes  one  only.  Bed  and  blue 
are  the  most  frequent;  no  other  colour  is  seen  alone,  and  both  are 
never  absent.  Occasionally  the  visual  sensation  is  much  more  elitbo* 
rate,  a  vague  vision  of  some  beautiful  place,  or  a  definite  image  of 
some  object,  an  old  woman  with  a  dreas  of  a  certain  colour,  ugly 
faces,  animals,  Ac.  Objects  actually  before  the  patient  may  appear 
to  ap|>roach,  or  more  frequently  to  recede,  as  the  fit  is  coming  on.  The 
recession  is  apparently  due  to  a  slight  degree  of  the  inhibition  of  the 
visual  centre,  which,  in  greater  degree,  causes  the  loss  of  sight.  It  ii 
noteworthy  that  lights  may  be  seen  after  sight  is  lost,  an  instance  of 
•* discharge"  in  an  inhibited  centre,  and  an  imjiorlant  fact  in  connection 
with  the  physiological  pathology  of  the  diBease,  Various  special  sense 
aurae  may  be  combined,* 

Very  rarely  an  attack  is  preceded  by  some  co-ordinated  movement. 
A  patient^  for  instance,  may  invariably  commence  running,  and  after 
I  *  Mftny  illuttmtlonB  of  the  difforeut  kinds  6f  wiming  «IU  be  found  in  my 

^jrvftti«c  on  "  EpUepif ."* 
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ruoniiig  a  few  yards,  fall  down  in  a  fit, — ^tbe  "  epilepsia  enruTa  *•  of 
Bootiua.  I  have  known  a  patient  always  to  turn  round  and  retrace 
hie  steps  Immediately  before  an  attack,  and  another  would  spring  up 
and  jump  about  the  room  for  a  few  secotidsi  In  one  instance  the 
forward  run  before  the  fall  was  preceded  by  senseless  laughter  and 
irregular  movement  of  the  arms,* 

A  peculiar  sound,  the  "  epileptic  cry/*  is  produced  at  the  onset  of 
the  attack  in  some  cases.  It  may  be  a  harsh  weird  scream,  but  more 
often  it  is  a  sort  of  prolonged  laryngeal  groan,  not  Tery  loud,  but  very 
chantcteriicitiG.  The  sounds  are  probably  due  to  narrowing  of  the 
glottis  at  the  moment  when  air  is  expelled  fri.>m  tbe  chest  by  the  tonic 
spasm.  As  a  rule  the  patient  is  not  aware  of  tbe  cry,  but  sometimes 
he  can  hear  and  remember  it,  although  he  cannot  prerent  it. 

The  conTulsioD,  as  a  mlOi  begins  by  tonic  spasni,  which  causes  rota* 
lion  of  the  head  and  deviation  of  the  eyes  and  of  the  mouth  to  the  side 
on  which  the  conTulsion  is  most  intense.  The  posture  of  the  Umb« 
yaries.  Commonly  the  arms  are  slightly  abducted  jit  the  shoulder, 
the  elbow  and  wrist  are  flexed,  and  tbe  fingers  are  flexed  at  Uie  mt^ta- 
carpo-phalangeal  joints,  extended  at  the  others,  the  thumb  being 
adducted  into  the  palm,  or  pressed  against  the  fingers.  The  position 
is  thus  nearly  that  seen  in  tetany.  The  legs  may  be  extended,  but 
often  there  is  slight  flexion  at  the  hip-  and  knee-joints.  Sometimes 
initial  extension  of  the  legs  gives  place  to  strong  flexion  in  the  later 
stages  of  tbe  fit.  Usually  tbe  limbs  of  the  two  sides  do  not  perfectly 
correspond  in  position,  but  the  difference  is  slight.  In  other 
the  arms  are  extended,  and  in  some  the  fingers  are  flexed  at  all  joint^ 
the  fists  being  "  clenched/*  In  others  again,  instead  of  a  combiniition 
of  flexion  and  extensiou,  flexion  predominites  throughout,  Tbe  head 
is  bent  forwards,  the  arms  and  legs  are  strongly  flexed,  so  that  the 
flsts  are  in  contact  with  the  chest,  and  the  Icnees  with  the  abdomen* 
At  the  commencement  of  such  flexor  fits  the  patient  often  falls  for* 
wards.  In  rare  cases  tbe  arms  are  raised  up  above  the  head  at  I  he 
onset  of  the  attack,  and  may  be  kept  in  that  position  throughout, 
put  straight  forwards.  The  neck,  in  these  fits,  is  often  bent  bacb 
wards ;  the  legs  may  be  extended,  or  one  or  both  may  be  flexed.  The 
violence  of  the  tonic  spasm  is  often  very  great ;  the  shoulder  may  be 
dislocated  by  it,  and  when  this  accident  has  once  happened  it  is  very 
apt  to  recur.  It  is  generally  during  the  stage  of  clonic  spasm  that 
the  tongue  is  bitten ;  it  is  pushed  by  the  spasm  between  the  teetb. 
while  the  jaws  are  jerked  by  the  contraction  in  the  muscles  of  mas- 
tication. Very  rarely  it  is  bitten  during  the  tonic  stage.  Now  and  then, 
instead  of  this  shock-like  clomo  spasm,  into  which  the  tonic  spasm 
gradually  passes,  the  clonic  spasm  is  finer  in  range  and  quicker  in 
time,  and  is  superadded  to,  instead  of  superseding^  the  tonic  spasm. 
The  latter  continues  while  the  utrained  rigid  limbs  are  agitated 
the  coarse  tremor*  This  form  of  clonic  spanm  is  most  common  in 
•  Miirr«j,  'Rev.  de  Med./  188^. 
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Id  some  epileptio  fita  there  19  but  one  form  of  spasm,  either  tonic  or 
elomc.  A«  a  rule,  those  which  consist  only  of  tonic  spasm  are  general 
fita  of  slight  severity.  A  patient  falls  unconscious,  is  rigid  for  a  few 
moments,  and  then  is  better.  Severer  tonic  fits  are  sometimes  seen — 
the  **  tetaooid   epilepsy  "  of  Pritcbard. 

The  attacks  which  coDsist  only  of  clonic  spasm  are  slight  £.t8  of 
partial  distribution,  beginning  in,  and  often  confined'  to,  one  limb, 
especially  the  hand  and  arm.     Tbey  are  less  common  in  cases  having 
tbe  cbaracter  of   idiopathic  epilepsy  than  in  organic   brain  disease. 
h^^erer  its  consisting  only  of  clonic  spasm  are  very  rare.     Barely 
^Bbe  general  tremor  constitutes  idl  the  convulsive  phenomeoa,  or  suc- 
ceeds tonic  spasm  {Fer^» 
!  The  course  of  tbe  spasm  in  fits  which  begin  locally  has  been  alluded 

to  in  the  account  of  tbe  modes  of  onset.  The  relation  of  the  spiism 
to  the  muscles  of  nnibitenil  and  bikteral  use  is  an  important  point, 
which  has  been  already  eontitdered  (p.  90). 

The  slight  convulsion  at  the  onset  of  fits  which  begin  deliberately 
seems  to  cause  little  pain,  but  occasionally  tbe  pain  felt  in  such  cases 
is  Tery  great.  In  some  of  these  cases  it  is  probable  that  the  pain  is 
due  to  discharge  in  tbe  sensory  centres. 

Other  StfmptomB  of  AUacks. — The  pupils  are  said  to  be  occasionally 

contracted  at  the  onset  of  a  fit,  hut  such  contraction  is  certainly  not 

iayariable.     As  a  rule,  as  soon  as  tbe  tonic  stagi^  is  well  established, 

the  pupils  are  dilated,  and  continue  so  until  tbe  fit  is  over;  the  iris 

does  not  contract  to  light.    When   signs  of   consciousness  can  be 

elicited,  tbe  dilatation  ceases «  and  it  is  not  uncommoo  after  tbe  fit  for 

|l      the  pupil  to  present  alternate  contraction  and  dilatation  every  one  or 

two  seconds,  continuing  for  a  few  minutes,  a  phenomenon  first  pointed 

out  by  Reynolds. 

\  The  passa^  of  urine  during  an  attack,  already  mentioned,  is  not 

due  merely  to  the  state  of  the  bladder  or  rectnm,  or  to  tbe  loss  of 

const  iousn ess,  but  is  tbe  result  of  some  peculiHrity  in  tbe  convulsion, 

'.      since  it  occurs  invariably  in  some  patifut-s   never  in  others.     Tbe 

pulse  may  be  feeble  at  the  onset,  but  1  have  never  noted  an  initial 

I       failing,  although  I  have  several  times  bad  m^  finger  on  the  pulse 

I      when  a  fit  came  on,     A  tracing  published  by  Yoisin  shows  that  the 

I      heart's  action  may  be  perfectly  normal  dnring  the  stage  of  the  auiHk 

j       A  stoppage  of  the  pulse  has  been  d<*scribed  by  Moxon,  but  is  eeiw 

I      tainly  altogether  exceptional.    As  the  muscular  spasm  becomes  con- 

I       siderable  the  pulse  is  increased  in  frequency  and  in  force,  but  fulls 

when  the  fit  is  over.*    The  face  is  often  pale  at  the  onset,  but  pallor 

•  In  »  CMe  111  wliich  Dp-  Money  w**  listening'  to  tbe  heurt  nt  th«  lim«  of  tbs 
ontet,  its  toondt  wer«  reg^alar  «nd  vi^rout  up  to  tbe  time  wlien  pnllor  and  tonie 
•pMoi  cftme  on.  when  be  bud  to  leave  off  Ititcxiing.  The  pnlee  contioQed  full  and 
cteady  throug^liout,  but  wni  nitbor  infrequent.     (Oral  cotmnaniciition.) 
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ie  less  constant  than  la  currently  aseerted.  It  maj  com©  on  nfte 
and  not  before  the  commencement  of  the  tonic  epasm,  but  aa 
contmues  tlie  fac6  becomes  congested  and  tben  <^anotic.  The  bloated 
dusky  aspect  of  the  face,  with  features  distorted  by  the  spasm,  renden 
the  appearance  of  the  patient  most  alarming  to  those  un&ccuBtomed  to 
the  disease.  Wbeo  the  clonic  spasm  becomes  completely  intermituut, 
air  is  changed  in  the  lungs  and  the  cyanosis  lessens.  During  ibe 
«ourse  of  the  fit,  the  surface  often  becomes  coTered  with  sweat.  It  u 
doubtful  whether  there  is  any  cbaTi^e  in  the  retinal  ressela  tin  til  tb« 
Teins  become  swollen  in  the  course  of  the  venous  congestion.  In  con. 
Tulsions  which  begin  locally,  I  have  watched  tbe  tundua  and  huve 
seen  that  there  is  no  imtlal  alteration  in  the  state  of  the  vessels, 

Exciiafdi  of  Attacki.— In  some  patients  attacks  may  be  eicited  by 
certain  influences,  but  sucb  cases  are  as  rare  iu  epilepsy  as  they  are 
common  in  hysteria.  The  excitants  which  have  come  under  my  notice 
are  emotion,  a  **  startling  "  noise,  a  bright  light,  and  voluntary  motion 
after  rest.  It  is  excessively  rare  for  cutaneous  irritation  to  excite  a 
fit  Epileptogenic  zones,  analogous  to  those  of  Brown- St'<^uardV 
guinea-pigs,  are  practically  unknown.* 

Arrest  of  Fits. — Attacks  which  begin  deliberately  can  sometimes  be 
cut  short,  and  the  means  by  which  this  may  be  effected  are  of  consi- 
derable interest,  and  of  some  practical  importance.  Those  which 
commence  by  a  bilateral,  visceral,  cephalic,  or  special  sense  aura  cau 
rarely  be  arrested  j  but  now  and  then  they  can  be  stopped  by  soom 
muscular  exertion,  as  by  walking  quickly,  or  by  some  strong  sentorr 
impression,  such  as  the  application  of  ammonia  to  the  nostrils,  swil* 
lowing  a  mouthful  of  common  salt,  or  by  the  inhalation  of  nitrite  of 
amyb  The  attacks  that  can  most  frequently  be  arrested  are  thof€ 
which  commence  by  a  motion  or  sensation  in  the  hand  or  foot.  The 
oldest  and  usual  method  of  effecting  this  is  by  a  ligature  around  the 
limb  above  the  seat  of  the  spasm  or  sensation.  The  strong  peripheni 
impression  apparently  raises  tbe  resistance  in  the  nerve-cells  of  tbe 
affected  part  of  the  brain,  and  so  arrests  tbe  spread  of  tbe  discharge. 
The  influence  must  be  exerted  first  on  the  sensory  centre,  and  thioagh 
this  on  the  motor  centre.  If  the  commencing  fit  has  got  beyond  the 
part  to  which  the  ligature  has  been  applied,  the  attack  is  not  arrest^*! 
A  ligature  acts  better  than  other  peripheral  impressions,  probably 
because  it  is  most  readily  applied,  and  because  the  cutaneous  nerve^ 
are  stimulated  in  the  entire  circumference  of  the  limb,  and  so  k.flu 
ence  tbe  entire  extent  of  grey  matter  in  which  the  discharge  is  adTanc- 
ing.  Occasional  1  J,  a  more  limited  cutaneous  impression^  a  pinch  m 
prick,  h^3  the  same  effect.  The  fits  which  begin  by  spasm  may  some- 
times be  arrested  in  another  way — by  preventing  tbe  movement,  aii«i 
forcibly  extending  the  contracting  muscles,  sometimes  by  nibbing 
thorn.     Tbe  mechanism  is  probably  the  same.     Bubbing  has  a  ten- 

•  See,  liowever,  a  curioui  csae  iveordpd  bv  Hugliliiigi  Jackson  (*  Piroe,  Med.  So^ 
Lond,/  vol.  X,  1887,  p.  78). 
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dtocj  to  lesden  all  fonna  of  spasm*  even  that  of  tetannf.  Both 
SMlhodi  of  arrest  were  known  to  the  ancients. 

Condiiions  after  Attacks, — The  coma,  into  which  the  patient  usually 
pawoD  at  the  end  of  an  epileptic  fit,  often  cotitinues  as  heavy  slt^ep, 
lafl^^  for  a  quarter  of  an  hour  or  longer.  After  the  first  few  minutes 
thm  patient  can  be  roused.  The  sleep  is  often  followed  by  a,  severe 
headache,  enduring  for  8e?eral  hours  or  the  remainder  of  tbe  day. 
Oooaaiaually  the  sleep  is  not  followed  by  headache,  but  if  tbe  patient 
is  iDused  aud  is  not  allowed  to  sleep,  tbe  pain  in  the  head  is  severe* 
In  some  cases  there  is  neitLer  sleep  nor  headache. 

Fur  a  few  seconds  after  a  severe  fit^  reflex  action  in  the  limbs 
remains  absent.  Tickling  the  sole  no  longer  causes  a  movement  of 
ilia  leg,  and  tbe  loss  may  involve  the  innscle-refiex  action,  so  tliat  the 
knee-jerk  can  no  longer  be  obtained,  as  Westfjhal  first  showed.  But 
this  stage  of  loss  is  succeeded  by  temporary  increase  in  the  myotatie 
irritability,  so  that  the  knee-jerk  is  excessive  and  tbe  foot-clonus  may 
be  obtained.  In  most  ca^es  this  increase  is  alone  to  be  detected.  It 
may  be  present  only  on  the  side  on  wbicto  the  convulsion  was  most 
severest* s,  on  the  side  towards  which  the  head  is  turned  (Beevor)* 
It  lasts  a  few  minutes  and  then  passes  away.  These  phenomena  are 
prol^bly  the  result  of  temporary  exhaustion  of  the  centres  concerned 
«of  the  muscle-refiex  centre  in  the  case  of  loss,  of  the  controlling  struc* 
tures  (tbe  terminations  of  the  pyramidal  fibres)*  in  the  case  of  excess. 

Loss  of  motor  power,  panil\  sis,  may  succeed  a  fit  of  epileptic  type 
—  post* con vukive  paralysis,  as  already  described  (p,  92).  It  is  most 
distinct  after  unilateral  convulsions  (and  constitutes  the  **  epileptic 
hemiplegia"  of  Todd),  but  the  general  prostration  after  a  bilateral  con* 
vulsion  is  probably  analogous.  Mt^er  a  severe  fit  it  may  be  due  to 
exhaustion  of  tbe  uerve* elements,  but  the  transient  palsy  that  succeeds 
a  tery  sUght  fit  must  be  ascribed  to  inhibition  of  the  motor  centres. 
In  many  of  these  eases  there  is  conspicnotjis  sensory  discharge, 
**  tingling**^  3us.,  passing,  for  instance,  uji  the  arm,  and  down  the  side 
to  tbe  leg  £  tbere  may,  indeed,  be  no  motor  spasm.  In  such  a  case 
of  purely  sensory  discharge,  the  arm  may  be  for  a  time  almost  power* 
less.  Just  as  such  a  discharge  in  the  sensory  centre  may,  as  we 
have  seen,  set  up  secondary  disc  barge  in  the  motor  centre,  so  it  may, 
when  slight,  merely  inhibit  the  centre.  Loss  of  speech  sometimes 
occurs  after  right-sided  seizures,  and  probably  has  the  same  inhibitory 
origin.  These  forms  of  transient  palsy  must,  however,  be  distinguished 
from  palsy  due  to  cerebral  hssmorrbage  caused  by  the  fit  (an  exces- 
sively rare  event),  and  also  from  the  condition  in  which  con  pulsions 
merely  attend  the  onset  of  an  acute  cerebral  lesion* 

Automatic  action  and  hj steroid  phenomena  are  very  oommon  after 
slight  attacks  of  epilepsy,  and  occasionally  succeed  a  severe  fit.  For 
instance,  a  girl  aged  seventeen  bad  suffered  from  six  yeai*s  of  age 
from  severe  epileptic  seisures  with  tongue- biting ;  at  the  age  of  puberty 

•  Sea  vol.  i.  pw  ZOU 
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the  ftitacks,  witbout  rhange  in  cbaracter,  were  sncceedfed  by  bjsteroiid 
convulsions.  In  one  that  was  seen,  she  suddenly  fell  with  a  tcream ; 
her  bead  was  turned  to  the  left,  the  limbs  were  rigid,  the  face  cymaotici 
clonic  spasm  succeeded,  with  frothing  at  the  mouth;  the  tongue  via 
bitten.  The  fit  lasted  two  minutes  and  a  half.  She  then  lay  uncon- 
8010 Qs,  breathing  heavily,  and  still  frothing  at  the  mouth.  Then  ftbe 
opened  hei  eyes,  looked  strange,  kicked  and  threw  her  arm^)  about, 
dashed  her  bead,  and  arched  her  back  for  four  minutea.  She  thefi 
went  to  sleeps  and  slept  for  an  hour. 

The  teiii|«erature  may  be  raised  half  a  degree  or  a  degree  bf^ 
severe  convulsion,  or  it  may  present  no  alteration.  When  at 
follow  each  other  at  intervals  of  only  a  few  minutes  (status  epile 
ticus),  the  temperature  may  rise  to  105°  or  107**  (Boumeville). 
The  strain  may  cause  small  vessels  to  rupture,  usually  in  the  face 
and  conjunctiva,  so  that  the  face  may  be  spattered,  as  it  were,  witk 
small  hfeuiorrhagic  points.  After  death  in  a  convulsion,  similar extn^ 
▼asations  may  be  found  in  internal  organs. 

Yomitiryg  occurs  after  its,  in  some  patients.  It  la  a  dangerooi 
symptom,  on  account  of  the  liability  of  food  to  get  into  the  larynib 
the  state  of  insensibility.  Excessive  hunger  is  an  occaiiionAl  sym- 
ptom after  an  attack,  and  a  patient  who  has  bad  a  hearty  meU 
before  a  fit  will  eat  anotber  directly  after  it.  The  urine  is  rarely 
altered  in  its  constitution  bj  au  epileptic  seizure.  Now  and  then  ft 
trace  of  albumen  or  of  sugar  may  be  found,  but  the  frequency  of  thii 
has  been  greatly  exaggerated ;  each  is  rare.  There  is  no  necessary 
increase  in  the  amount  of  urea.  It  has  been  said  that  every  fit 
causes  a  loss  of  body-weight  (Kowalewsky),  but  this  has  not  been 
found  by  others  (Lehmann,  Beevor,  4c.)* 

Minor  Attacks.— The  slight  altacka  of  epilepsy  vary  much  in  chi- 
mcterp  and  hence  patients  speak  of  them  under  various  designatioM, 
such  as  "sensations,"  **  faints/*  '*  losses,"  "turns,"  *•  giddiness " 
Hence,  also,  their  nature  is  often  not  recognised  by  the  patients  or 
their  friends.  As  a  rule  there  ia  brief  loss  of  consciousness,  and  thii, 
as  already  stated,  may  constitute  the  only  apparent  symptom*  Often, 
howevt-r,  thi^re  is  a  slight  stoop  forwards,  or  a  slight  quivering  ol  tbe 
eyelids.  The  patient  may  or  may  nut  fall.  The  colour  of  thefiofl^ 
in  many  cases,  undergoes  no  change  j  there  is  scarcely  ever  pallor  at 
the  moment  of  onset,  but  in  a  second  or  two  the  face  becomes  slightly 
pale  in  many  cases,  and  when  the  attack  is  over,  whether  there  has  or 
has  not  been  pallor,  tbe  face  commonly  becomes  a  little  flushed*  Nor 
is  there  any  change  in  the  retinali  veasels.  in  one  mue  I  was  obserr- 
ing  the  vessels  when  an  attack  came  on;  the  eyes  were  open  aod 
fixed,  and  for  several  seconds  after  the  onset,  as  well  as  before  it,  I 
could  not  perceive  the  slighest  change  in  their  size.  lo  many  patient! 
the  loss  of  consciousness  is  preceded  by  same  warning  sensation,  and 
it  is  from  this  circumstance  that  the  minor  seizures  are  so  aft«n 
termed  '' aensations."      The  patient  may  know  nothing  of  the  lo^s 
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DDsciess,  and  be  aware  only  of  the  sensatioD,  Very  often 
»g  occurs  only  Wfore  the  miiaor  seizure,  the  severe  fits 
Liming  on  so  rapidly  that  loss  of  consciousnesB  ii  the  earliest  Bjm* 
ptom.  WLen  each  kind  of  attai^k  is  preceded  by  an  aura,  thii  is 
usuiiny  sinular  in  cbaracter,  aUhougb,  as  already  meotiooed,  it  may 
be  more  elaborate  before  the  slight  tban  before  the  severe  Boisures. 
It  is  rare  for  the  aura  of  each  to  be  altogether  different. 

The  fol lowing  list  comprehends  the  chief  characteristic  features  of 
minor  seizores  They  are  arranged  in  the  order  of  frequency.  In  most 
esses  there  is,  in  addition,  brief  loss  of  consciousness.  The  Brst  of 
the  list  occurs  in  one  third  of  the  cases,  and  the  second  in  a  sixth,  so 
that  these  two  are  tbe  characteristics  of  about  half  the  minor  epi- 
leptic seizures  met  with, 

IL  Sudden  momentary  uneonaciouaness,  or  "  fainting  *'  or  '*  sleepi- 
ness," without  warning. 
S.  Giddiness. 
3.  Jerks  or  slarts  of  tht  limbs,  trunic,  or  heid, 
4.  Visual  sensation  or  loss. 
6.  Mental  state;  sudddu  sense  of  fear,  ^ 

16.  Unilateral  peripheral  sensation  or  8pasm« 
7*  Epigastric  sensation, 
8-  Sudden  tremor. 
9.  Sensations  in  both  bands. 
10.  Pain  or  o  I  her  sensation  in  the  hesA, 
I  11.  Choking  sensation  in  the  throat. 

12.  Sudden  scream. 
IS.  Olfactory  sensation. 
^_     14.  Cardiac  sensation. 
^P    15.  Sensation  in  nose  or  eyehaE, 
I  16.  Sudden  dyspnoea, 

17.  General  *' iodescribable  "  sensatiom. 

While  giddiness  is  thns  one  of  the  most  oommon  sensations.  It  is 

only  present  in  a  small  proportion  of  tbe  total  number,  and  it  is  a 

mistake   to  employ  the  term  *'  epileptic  vertigo "  (as  it  has   been 

^^Amployed)  as  a  general  designation  for  attacks  of  minor  epilepsy. 

^Prhe  sense  of  vertigo  usually  ii^vcjlves  an  apparent  movement,  some* 

times  in  the  patient,  sometimes  m  objects  seen;  the  direction  of  these 

••ppdrent  movements  is  usually  the  same  ;*  the  vertigo  it  sometimes 
ikttended  with  actual  rotation.  Special-sense  aurac  are  also  frequent 
in  minor  epilepsy,  and  present  tbe  characters  already  described  i 
the  visual  sensation  is  the  only  frequent  one.  The  epigastric  sensa- 
tion is  much  le^B  common  than  before  severe  fits. 

Loss  of  consciousness  is  the  rule,  but  exceptions  are  often  met  with, 

*  The  ^xpUnHtioQ  of  Ihd  fact  will  he  giwn  in  tbe  uciiomib  of  vertigo.  It  mny  b« 
weU  to  remind  the  observer  tbiit  tke  tenn  **  giddineM "  or  *'dizkiue«ft"  ti  often 
applied  to  any  obiciiralioD  of  coniciouauiis,  and  tbe  exact  character  of  ilj«  ieui4itioD 
should  i1wr;)i  be  nacertained. 
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IB  wbicli  tbere  is  merely  otacuration  of  consciousDess  for  a  few  seconds* 
and  no  absolute  losa.     In  the  cases  iu  which  the  iDinor  attacks  consist  < 
of  Budden  Btarts,  or  of  a  Tiaual  secsation,   consciouanesm   maj   bt  i 
apparently  nnaffected, 

XJrme  is  often  passed  during  a  minor  attack;  in  such  cases  there  I 
Is  almost  always  loss  of  coose loudness,  but  one  patient  was  alwavtj 
aware  of  it,  altliough  unaMe  to  prevent  it.  In  some  cusesmicturitioa  | 
is  almost  inYariable,  in  otheia  it  never  occurs.  The  accident  it  far  J 
more  common  iu  females  than  in  males  ;  perbaps  because  the  process  1 
can  occur  more  quick Iv  on  account  of  the  sbortness  of  ihe  uretbnwi 

In  some  cases  the  minor  attacks  may  be  acconipatiied  with  slight  I 
convulsive  spasm,  tonic  wLien  general,  but  usually  clonic  when  it  is } 
local.  In  Bueb  cases  attacks  oocur  which  present  everj  gira<iatio]|j 
between  the  slight  and  severe  seizuies.  Tbe  degree  which  ia  tbaj 
maximum  in  one  case  may  be  the  uiiniinum  in  another. 

Candilione  after  Minor  Attacks. — The  return  of  consciousneai  ta  its 
average  degree  often  occurs  slowly  ;  tbe  patient  is  dazed  and  stupid  i 
for  a  few  minutes,  makes  random  remarks,  and  occasionally  performtyl 
in  an  automatic  miuner^  some  action  of  which  he  afterwards  retains 
no  recollection.     Such  automatic  action  was  formerly  regarded  as  con* 
stituling  the  minor  attack  of  epilepsy,  and  these  cases  were  therefore 
called  **  masked  epilepsy  '*  (E8quirol),or  "  epilepsia  larvata  "  (Morel), 
I  believe  ihtit  the  old  view  is  not  altogether  untrue ;  tbat  in  some  casefll 
imperfect  loss  of  consciousness,  with  automatic  action,  does  constitute 
tbe  minor  seizure,  without  any  initial  stage  more  distinctly  epileptic 
But  it  is  certain  tbat,  much  more  frequently,  the  automatism  succeeds 
a  slight  attaok,  and  is  really  a  post-epileptic  phenomenon.     It  baa. 
been  ascribed  to  the  temporary  failure  of  tbe  highest  centres  to  con- • 
trul  those  next  belt)w  them,  which  consequently  act  iu  an  automatio 
manner  (Anstie,  TbonipBon-Dickson«  Hughlings  Jackson).     The  eon* 
dition  is  not  merely  of  clinical  interest,  but  also  of  medico- legal 
importance,  sitice  the  performances  maybe  complex,  and  may  have  all 
the  asi>ect  of  deliberate  Tolitiou ;  the  initial  epileptic  seizure  may  be 
unnoticed  by  those  around,  and  even  unknown  to  the  patient     One 
of  tbe  most  common  actions  is  that  of  undressing,  whii:h  is  oecasioii^  j 
ally  very  inconvenient.     It  is  possibly  snggested  by  aleelingof  illne 
and  so  likewisi?  may  be  another  occadionai  action^  an  attempt  to  wall^l 
upstairs,  which  is  also  awkward  if  (as  happened  in  two  cases)  the! 
shelves  of  a  dresser,  or  the  dinner-table,  is  mist^iken  for  the  stair* J 
case.    A  verj  common  action,  still  more  equivocal  in  its  aspect,  is  to 
put  in  the  pocket  any  object  which  may  be  near,  irrespective  of  iti 
ownership.     This  gave  rise  at  first  to  grave  suspicion  in  the  case  of 
one  of  my  patients,  a  draper^a  assistant,  who  bad  gone  to  a  new  iitna- 
tion,     Tery  complex  actions  may  be  performed  in  this  state.     I  have 
known  a  carnmo^  after  an  attack,  to  drive  through  the  most  crowded  i 
parts  uf  London  without  any  object,  but  also  without  any  accidents  j 
Occasionally  the  automatic  action  displays  emotion,  and  even  angevj 


anS  Tiolenoe.  One  patient  struck  a  frietid  wbo  whb  with  bim  a  yioleni 
blow  on  the  face,  and  waa  in  consequence  taken  U)  the  [Xflice  flt&tioa. 
Another^  a  womaa,  immediately  after  a  fit,  threw  ber  iM.hy  downstairs. 
Without  doubt  many  Crimea  have  been  committed  in  ibia  state, 
and  the  point  ha«  formed  a  medico  legal  queation  at  many  criminal 
trials. 

Instead  of  present img  such  automatic  action,  some  patients  pass,  as 
already  mentioned,  into  a  state  of  violifnt  hyateroid  convulsion. 
This  sequel  occurs  chiefly  at  the  age  at  which  hysteria  is  met  with, 
under  tbirty-five.  It  is  most  common  in  joung  women,  frequent  in 
boys  a^d  girls,  occasional  in  young  men.  Hence  it  is  evidently  the 
restalty  not  merely  of  the  preceding  epileptic  fit.  but  also  of  the  presence 
of  the  cerebral  state  which  underlies  other  manifeatationa  of  hjsteria. 
Some  patients  have  similar  attacks  at  other  times  as  well  as  after  their 
epileptic  fits.  lu  others  there  are  no  sepamte  hysterical  phenomena^ 
the  hysterical  tendency  being  apparently  inaufficient  lo  lead  to  iade* 
pendent  STmptoms,  altbotigh  it  manifests  itself  during  the  morbid 
state  immediatelv  after  an  epileptic  it.  As  an  example  of  theae  phe- 
nomena may  be  mentioned  the  case  of  a  girl,  aged  fourteen,  who  had 
h&d  many  severe  epileptic  flts  accomftanied  by  tongue- biting,  and  alao 
slighter  attacks  followed  by  hysteroid  convulsions,  I  witnessed  one 
of  the  latter.  When  speaking  to  me  she  suddenly  stopped,  bent  for- 
wards, and  remained  still  for  a  few  seconds  j  then  she  auddeuly  threw 
her  arms  about,  stiimped  with  her  feet,  and  became  stiff  and  rigid  for 
a  few  minutes  in  a  characteristic  hysteroid  convulsion.  It  is  often 
said  that  attacks  in  thildhood  were  slight,  and  at  the  time  of  puberty 
became  severe,  when  further  inquiry  shows  that  the  aevere  fits  con- 
sisted  only  in  the  addition  of  hysteroid  convulsion  to  the  Blight 
attacks.  There  is  another  post<epileptic  action  which  is  automatic, 
and  may  occur  alone  or  with  hysteroid  convulsion,  and  is  important  on 
account  of  its  danger— -a  tendency  to  turn  over  on  the  face.  If  the 
patient  is  in  bed,  suffocation  may  easily  occur  during  the  eomatoie 
sleep  that  follows,  and  without  doubt  many  epileptics  have  died 
from  this  cause.  Some  patients  never  present  thia  tendency,  others 
always  do»  and  their  friends  should  be  warned  of  its  danger.  Minor 
attaokit  wben  frequeut,  msv  entail  great  phvsical  weakness,  so  that 
the  patient  can  scarcely  walk.  In  other  cases  no  such  effect  is  pro- 
duced. • 

Meniftl  DUiurhancB  in  EpHeptia. — The  occurrence  of  transient 
**  epileptic  mania  **  aa  a  eeqitel  to  attacks  has  bcf  n  already  mentioned. 
It  is  onoertain  whether  such  an  outbreak  may  take  the  place  of  a  fit, 
but  we  are  not  at  present  justitied  in  denving  its  possibility,     Im  this 

^  It  bi»  hecn  vkul  tb«it  thrre  ii  common) jr  to  be  found,  in  spilepiicR,  Htme  restHc* 

on  of  the  fieUl«  of  vuion,  e«pi*ciii11y  ifcft«r  a  fit,  nnd  that  it  if  ^renteit  in  tbe  upper 

bilf  of  tho  Icsft  ejt)  iind  the  lower  outiT  half  of  the  rig-ht  eyo  (OtotoDght, 

ombfo»o*8  Arcbiv/  1890).  I  bftve  met  with  g* nenl  redactian  of  the  fleldi  lo  a 
bird,  if  ter  aa  Attm  k. 
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condition  tlie  patient  is  often  rioleat  and  bomlcidal,  and^  alt  bough 
perfectly  sane  in  the  mtervals,  is  one  of  tke  most  danf^erous  of  luoatict, 
Tbe  mawia  is  nsually  brief,  often  lasting  onlj  a  few  minutes,  mreiy 
more  than  an  hour.  But  occasionally,  after  a  fit  or  a  series  of  fiti^  i 
mental  disturbance  may  come  on  aod  last  for  several  days,  a  state  M 
dementia,  or  of  mania,  with  delusions  or  hallucinations,  often  witli 
irritability  and  violence.  It  may  even  occur  during  the  temporary 
cessation  of  attacks. 

The  inter  paroxysmal  mental  state  of  epileptics  often  presents  gffttt  i 
detenoration,  acd  tMs  is  one  of  the  most  serious  and  mast  dreaded  ( 
effects  of  the  disease.     In  its  slighter  degree  there  is  merely  defectivs  j 
memory,  especiallj  for   recent  acquisitions.     In  greater  degree  tht  | 
intellect  suffers  generally,  and  there  is  often  defective  moral  control  ( 
Mischievous  restlessness  and  irritability  in  cliildbood  may  develop  to 
vicious  and  even  criminal  tendencies  id  adult  life.     Every  grade  of  j 
defect   may  be  met  with,  to  actual  imbecility.     The  mental  state  is  • 
not.  In  all  caaesj  entirely  the  result  of  the  attacks  of  epilepsy.    In 
some  it  is,  in  part  at  least,  the  expression  of  a  cerebral  imperfection, 
of  which  the  epilepsy  is  another  manifestation.     In  sneh  instanoet 
mental  defect  may  exist  before  the  occurrence  of  the  first  fit,  or  may 
follow  attacks  very  rapidly.     In  other  cases  the  failure  is  apparently 
produced  solely  by  the  attacks.     It  succeeds  them  in  time,  and  may 
lessen  when  treatment  renders  them  less  frequent. 

A  comparison  of  cases  with  considerable  mental  defect,  and  others 
in  which  no  mental  failure  was  noted,  shows  that  the  deterioration 
cannot  be  ascribed  to  any  one  element  in  the  disease.  The  moat 
infiuential  ageuts  are  the  early  commencement  of  the  disease,  ita 
duration,  and  the  frequency  of  attacks.  The  tendency  is  greater  in 
the  cases  that  commence  in  childhood  than  in  those  which  commence 
between  ten  and  twenty,  and  greater  in  tliose  which  begin  in  the  first 
than  in  the  second  five  years  of  life.  The  infiuence  of  duration  is 
shown  by  the  fact  that,  of  the  cases  with  mental  failure,  nearly  three 
quarters,  aud  of  those  without,  less  than  half,  had  lasted  more  than 
four  years.  The  influence  of  frequency  of  attack  is  shown  by  the  fact 
that  the  average  interval  in  the  weak-minded  cases  was  fifteen  days, 
in  the  others  twenty- six  days.  On  the  other  hand,  the  influence  of 
form  of  attack  (major  or  minor),  of  heredity,  and  of  sex  is  not  great. 
Considerable  failure  is  often  seen  in  patients  who  have  only  minor 
attacks,  but  extended  observation  does  not  show  that  it  is  more  com- 
mon in  such  cases  than  in  others.  That  there  is  no  necessary  rela- 
tion between  any  of  these  conditions  and  mental  failure  is  shown  by 
the  fact  that  each  one  may  be  met  with  in  high  degree  without  any 
impairment  of  the  intellect.  On  the  other  hand,  there  is  no  condition 
in  which  mental  deterioration  does  not  occasionally  occur.  The  con- 
elusion  is  that  mental  failure  is  determined  less  by  single  condition! 
than  by  their  combinations,  and  it  is  probable  that  a  more  pot^n 
cause  than  the  attacks  themselves  is  a  predisposition  to  suffer  unda 


^ 


8TMPT01IS   IN  DETAIL. 


749 


I 


Bpei 
■oft 


tlieir  inSuencet  a  pretlisposition  tbat  is  related  to  the  ultimate  causes 
of  the  disease,  rather  tbaa  to  its  developed  eharactera. 

When  attacks  that  have  occurred  durjng  cnanj  years,  atop  aiid- 
deolj,  whether  the  stoppage  ia  spontaneous  or  due  to  the  influence  of 
drugs*  patients  may  become  dull,  forgetful,  aometimes  irritable,  and 
•ometimes  half  idiotic.  The  effect  is  often  ascrilied  to  the  remedy 
used,  especially  if  this  is  bromide ;  but  it  seema  to  be  due  rather  to 
the  general  depreasion  of  cerebral  function  by  the  condition  of  the 
iierv6*ceLls,  which,  by  repeated  digcharge.  have  developed  a  tendency 
to  over-production  of  nerve-force,  and  this  is  no  longer  released  in  the 
fita,  A  fit  may  completely  remove  the  state.  It  is  common  for 
patients  to  say  that  they  feel  better  wbeti  they  are  having  fits  than 
when  they  are  not.  Tho  cerebral  depression  is  probably  increased, 
when  it  is  not  caused,  by  full  doses  of  bromide. 

The  general  health  of  epileptics  may  b€  perfect.  Often  there  is  some 
defect,  especially  in  the  functions  of  the  digestive  organs.  The  circu- 
lation is  sometimes  feeble,  the  pulse  small,  unduly  frequent^  and  very 
often  slightly  irregular.  No  abnormal  state  of  the  pupil  or  retinal 
eirculation  can  be  found  with  any  special  frequency  in  the  intervals 
between  the  attacks. 

Post'heniiple^c  Ej^ilepty, — ^In  a  considerable  proportion  of  the  caaea 
of  epilepsy  the  convulsions  succeed  an  attack  of  hemiplegia,  stulden  in 
onset,  and  therefore  presumably  due  to  a  vascular  lesion.  The  palsy 
may  lessen  or  disappear,  and  the  convuleioDs,  continuing  years  after, 
may  resemble  those  of  the  idiopathic  form,  and  are  often  supposed 
to  be  of  this  nature.     Hence  it  is  oonvenieiit  to  consider  them  here, 

Becuiring  convulsions  may  follow  hemiplegia  at  any  age,  but  are 
far  more  frequent  after  that  which  occurs  in  infancy  than  after  hemi- 
plegia in  adutt  life.  In  two  thirds  of  the  cases  the  onset  ia  before 
five  yeara  of  age,  and  in  nearly  half  it  ie  during  the  first  two  years  of 
life.  In  the  cases  that  date  from  infancy,  females  are  twice  bm 
numerous  aa  males  ;  after  five  years  of  age,  there  is  little  difference  in 
the  frequency  with  which  each  sex  suffers.  The  paralysis,  in  the 
infantile  cases,  is  more  frequently  on  the  left  side  than  on  the  right, 
but  after  the  fifth  year  it  is  as  frequently  on  one  side  as  on  the  other. 
!rhe  conditions  of  onset,  and  the  probable  nature  of  the  lesion,  in  the 
infantile  cases,  hare  been  already  considered  (p,  456)«  In  later  life, 
when  there  is  any  indication  of  the  cause  of  the  hemipk^ia,  this  also 
(heart  disease,  rheumatic  fever,  constitutional  syphilis,  the  puerperal 
•tate)  points  to  vascular  obstruction.  In  softening  from  this  cause, 
the  brain  tissue  adjacent  is  usually  damaged  by  the  collateral  conges- 
tion, and  it  is  easy  to  understand  that  the  nerve>ee11s  may  suffer  a 

Tmanent  change  in  their  nutrition  and  function,  causing  instability* 
perpetuated  by  their  repeated  discharge.  Moreover,  acute  softening 
often  affects  the  cortex  of  the  brain,  where  organic  changes  most 
frequently  cause  convulsions.  In  a  few  cases  the  condition  is  said  to 
date  from  birth  ;  in  most  of  these  the  labour  was  ditficult,  and  then 
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meDtniij^eal  beemorrhage,  witb  laceraiioti  of  tbe  oorter,  i«  probable  (a 

p.  413  k 

Id  half  tbe  cases,  con tbIblobb,  often  repeated  and  aevere,  attend  thaj 
onset  of  the  hemiplegia.     Tbe  chronic  recurring  fits  date  from  thij 
onset  in  about  a  tbird  of  the  cases.     In  the  rest  there  is  an  mteiTall 
before  the  recurring  fits  commence,  which  is  usiiall?  at  least  a  rear, 
and  may  be  fifteen  or  twenty  Tears.     It  is  not  uncommon  for  tht] 
hemiplegia  to  occur  in  infancy,  and  the  conTulsionB  to  commence  alj 
the  epileptogenio  period  of  pubertj;   BOtnetimes  a  distinct  exciting  j 
cause  can  then  be  traced.     Wheo  the  attacks  date  from  the  onset,  as  t ' 
rule  this  was  attended  with  oonTuisious,  but  the  converse  does  not 
hold  good,      Wben  the  hemiplegia  came  on  in  adult  life,  a  loog 
interval  is  rare  ;  the  fits  usually  commence  in  less  than  a  year* 

The  degree  of  the  hemiplegia  at  the  onset  varies ;  it  may  be  con* 
■iderable  or  slight;  in  young  children,  when  trifling,  it  may  be  over- 
looked, the  more  readily  if  tbe  child  is  gravely  ill.     Still  mure  rariont i 
is  the  degree  of  pant-lysis  which  persists.     The  leg  has  usuallj  reco*  j 
vered,  to  a  large  exteut  or  altogether.     The  arm  ii  more  often  weak;] 
sometimes  powerless  and  small ;  occaaionally  it  presents  little  or  no 
evidence  of  the  initial  weakness.     In  half  the  cases  the  hand  presents 
a  state  of  "  mobile  spasm/*  in  alight  or  considerable  degree  (see  p.  86), 
and  it  is  important  to  look  for  traces  of  this  in  doubt! ul  oases,  since 
it  may  be  distinct  when  tbe  weakness  is  not, 

Tbe  convulsive  attacks,  in  the  majority  of  eases,  begin  in,  and  ari  i 
confined  to,  the  paralysed  side.     In  rare  cases,  in  which  the  attacks  art 
severe,  they  may  be  always  general     A  distinct  warning  is  present  In 
about  five  sixtbs  of  the  cases,  far  more  frequently  than  in  idiopathic. 
epilepsy  ;  aud  in  half  the  cases  it  consists  in  a  deliberate  commence*  | 
ment  of  the  attack  in  some  part  of  the  paralysed  side*     Tbe  other J 
less  frequent  warnings  are  for  the  most  pari  similar  to  those  d 
the    idio[»athie  form,      Tbe    Bpasm   is  ojisnally  also  of    the  same 
character. 

Minor  attacks  are  frequent  in  these  cases,  sometimes  similar  to 
those  of  idiopathic  epilepsy  {a  faint,  sudden  giddiness,  Ac),  but  more 
frequently  they  consist  of  the  aura  of  the  severe  fit,  often  without 
loss  of  consciousness.  Hy steroid  seizures  are  also  common  in  these 
cases,  and  so  is  considerable  mental  defect. 

The  CompUcaiioTU  of  epilepsy  are  chiefly  the  conditions  that  induce 
it,  whei.  they  persist  i  these  have  been  mentioned  In  the  account  of 
its  cause:  secondly,  its  effects  on  the  nervous  system  and  general 
healthy  especially  associated  hysteroid  disturbance.  Migraine  and^ 
epilepsy  are  occasionally  associated,  sometimes  in  npparent  indepen- 
dence, while  sometimes  the  migraine  ceases  when  the  fits  begin.  In 
one  remarkable  ease  of  this  character  the  preliminary  sensory  disturb* 
ance  of  typical  migraine  persisted,  in  briefer  form^  as  the  aura  of 
characteristic  epileptic  fits. 

The  ranetiei  of  epilepsy  have,  for  the  most  part,  been  mentioned 
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tbe  account  of  the  sjmptoniB.     The  most  important  classea  are  the 
liopatbic  and  organic  fonns,  the  latter  including  post-bemiplegic 
IpilepBj  and  epilepsj  from  active  irritant  brain  disease.     By  Bome, 
lie  organic  forms  are  termed  epileptoid  convulsionSt  but  tbey  may 
c»ine  established  as  an  ineradicable  disease,  through  the  e^act  of 
the  repeated  discharges,  to  the  idiopathio  form. 

Besides  these,  patients  sometimes  suffer  from  sudden  brief  nym* 
ptoms,  bearing  more  or  less  reeemblance  to  some  element  of  the 
minor  epileptic  attack,  such  as  snddea  transient  causeless  yertigo,  or 
recurring  causeless  faints  that  have  the  aH]>ect  of  cardiac  faints. 
Manj  of  these  cases  are  proiiablj  on  the  border  line  of  epilepsy,  into 
which  some  would  pass  unless  relieved.  Tbereis,  indee^l,  some  reason 
to  think  that  cardiac  faints,  oft^n  occurring,  may  establish  in  ^e 
brain  a  tendency  to  pass  into  a  state  of  similar  functional  abeyance — 
easeatially  petit  mal, 

Obtirts  of  Epihpiy. — The  disease  may  commence  by  severe  fit*  or 
by  slight  ones.  The  latter  may  exist  alone  for  months  or  years,  aad 
their  nature  may  be  unsuspected  until  a  severe  fit  occurs.  The 
interval  between  the  first  and   second  severe  fit  is  sometimes  pro* 

I  longed,  and  is  a  point  of  considerable  importance.  When  a  single 
IftoDTulfiive  atbick  has  occurred,  the  rfnxious  question — whether  it  is 
Iferpilepsy  ? — can  only  be  answered  by  the  occurrence  or  absence  of 
Other  fits.  In  one  third  of  the  cases  the  interval  is  less  than  a 
month ;  in  another  third  it  is  between  one  and  twelve  months ;  in  the 
remainder  it  is  more  than  a  year,  and  it  is  occasionally  ten  years. 
Thus  the  chance  of  recurrence  does  not  materially  lessen  UQtil  a  year 
has  elapsed. 

When  the  disiease  is  established  the  interval  between  severe  fits 
varies  greatly.     It  is  less  than  a  month  in  three  quarters  of  the  cases; 

kin  at»out  hall ,  it  does  not  exceed  two  weeks  ;  in  about  a  tenth,  fits  occur 
^aily.     Usually  the  intervals  vary,  and  they  correspond  to  our  current 
divisions  of  time  only  in  the  cases  (not  frequent)  in  which  attacks  in 
women  are  related  to  the  menstrual  ]>eriods. 
The  attacks  may  be  isolated  or  grouped ;  the  former  is  more  common. 

■^heu  grouped,  several  attacks  occur  together,  and  then  there  is  an 
interval  of  freedom.  The  number  in  each  group  varies  from  two  or 
three  to  twenty.     The  patient  usually  recovers  consciousness  between 

Pch.  In  rare  inst-ances  a  series  of  fits  occurs  in  which  the  patient 
»es  not  recover  consciousness  ;  during  the  coma,  one  fit  after  anuther 
mea  on.  This  has  been  termed  the  9taiu»  epilepticut,  and  is  a  very 
ijiave  condition.  In  its  most  severe  form,  the  intervals  between  the 
fits  become  shorter,  the  coma  deepens,  tb^  pulse  and  respiration 
become  very  frtquent,  and  the  temperature  rises,  it  may  be  to  105"*  or 
107^  (Bourne vilie).  The  patient  may  die  in  a  state  of  collapse,  from 
the  Tiolesce  of  the  convulsions,  or,  the  fits  ceasing,  he  may  become 
delirious,  and  present  strnptoms  of  meningitis,  with  rapid  formation 
oTbedsores,  and  may  die  in  this  stage.     At  any  period  the  symptoms 
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maj  lesseHf  and  the  patient  recover.  Manj  caaea,  howerer,  end 
fatallj,  but  fortunatelf  the  condition  ia  rare. 

Minor  attacks  occur  in  leaa  than  half  the  caaea  of  epilepaj.  Thej 
maj  OGCur  alone,  without  severe  fits,  but  both  kinds  are  usual) j  aaao^ 
ciatecL  The  flight  seizurea  are*  as  a  rule,  frequent.  In  more  than 
half  the  oaaea  in  which  they  occur  at  all^  there  are  d&ilj  attacks, 
usually  from  two  to  twent j  each  day,  and  I  hare  even  known  as  nuuiy 
aa  two  hundred  to  occur  everj  daj.  When  there  are  no  other  attacks, 
the  minor  fita  are  usuallj  frequent^  and  daily.  They  may  also  OOCQf 
daily  when  there  are  asTere  fita,  bat  when  the  minor  atta.ck8  are  less 
frequent,  the  patient  usually  has  also  severe  fita.  When  the  latter 
are  frequent,  minor  attacks  are  often  less  frequent.  Now  and  theo« 
when  the  interval  between  the  severe  fits  is  more  than  two  weeks, 
the  minor  attacks  occur  for  a  few  days  before  (less  commonly  after) 
the  severe  fits. 

Epileptic  fits  may  oome  on  when  the  patient  is  asleep  or  aw&ke»  or 
in  both  conditions*  They  occur  in  both,  or  in  the  waking  state  only, 
twice  aa  frequently  as  in  the  sleeping  state  only.  Yery  rarely  th« 
patient  has  them  only  in  the  act  of  going  to  sleep  or  of  waking  up. 
Now  and  then  they  are  confined  to  the  early  morning.  When  fita  that 
have  occurred  only  during  the  night,  occur  during  the  day,  they 
usually  continue  during  the  night,  but  if  they  have  previouslj  been 
diurnal  only,  and  commence  in  the  night,  they  very  often  cease  during 
the  day.  Attacks  which  have  occurred  both  day  and  night  often 
cease  in  the  day  and  contiuue  in  the  night,  but  very  rarely  oeaae  at 
night  and  continue  during  the  day. 

In  women,  attacks  often  occur  at  the  menstrual  period,  although 
when  closely  investigated  the  relation  is  not  found  to  obtain  in  more 
than  about  half  the  cases.  The  usual  relation  is  for  the  attack  to 
occur  before,  or  (ratter  less  frequently)  during  the  period,  rarely 
after  it.  Tbe  relation  does  not  seem  to  be  connected  with  any 
abnormal  state  of  the  uterine  organs. 

Death  is  a  rare  consequence  of  epilepsy,  especially  when  allowance 
is  made  for  the  frequency  of  the  disease,  and  the  alarming  aspect  of 
the  fits.  When  it  does  occur,  it  is  scarcely  ever  from  the  direct  effect 
of  the  convulsion,  except  in  the  '*  status  epilepticas.*'  It  usually 
results  from  some  accident  to  which  the  fit  leads,  such  as  a  fall  into 
the  water  or  a  burn.  It  may  also  be  due  to  suffocation  produced 
during  the  state  of  cotna,  either  by  vomited  food  getting  into  the 
larynz,  or  by  the  patient  in  bed  turning  over  on  the  face. 


Fatholooicax  ANiLTOMT.^The  naked-eye  appearance  of  the  nerve- 
centres  in  epilepsy  is,  for  the  most  part,  that  of  healthy  organs.  In 
cases  of  long  duration  there  is  occasionally  sligbt  opacity  and  thick- 
ening of  the  meninges,  and  after  death,  in  the  dolus  epuiptictu,  there 
may  be  signs  of  meningitis,  but  these  are  apparently  merely  secondary 
changes.     If  the  patient  has  died  in  a  fit,  the  post-mortem  usually 


•liawt  tigpEii.  In  aU  organs,  of  the  iDtense  Tenona  engorgemetit  wbkh  i» 
80  eonspicaous  daring  life,  and  Binall  cxtraTasatiotis  of  blood  may  be 
iowkd,  tucb  as  are  met  with  in  all  cases  of  asphyxia.  Of  the  histo- 
logiml  changes  revealed  bj  the  microscope,  most  of  those  which  are 
eel  eommon»  apart  from  symptoms,  are  ap^mrently  of  secondary  origin, 
the  result  and  not  the  cause  of  the  conTiilbiona ;  and  the  various  changes 
that  hare  been  described,  and  fa  aye  bt^en  supposed  to  be  related  to  the 
origin  of  the  diseasei  have  probably  no  connection  with  it,  and  do  not 
even  deserve  enumeration.  Ko  greater  sigoiQcance  can  be  a8cri1>ed  to 
the  induration  of  the  cornu  ammonia  (pes  hippocampi),  to  which 
weight  has  been  attached  hj  Meynert.  Xor  is  there  at  present 
tniich  likelihood  that  our  knowledge  will  be  more  definite.  The 
uliAiigee  in  the  nerve -elements  arc  probably  of  that  molecular  cha- 
racter which  is  revealed  only  by  altered  function,  and  eludes  the  most 
minute  reeearcL 

Patholoot. — In  the  absence  of  any  lielp  from  anatomy  and 
histology  the  pathology  of  idiopathic  epilepsy  is  a  matter  of  hypo* 
thesis,  based  on  the  iciBueoce  of  organic  disease  in  causing  stmilar 
symptoms,  on  the  results  of  experiments  on  animals,  and  on  the 
indications  afforded  by  a  study  of  the  symptoms  in  the  light  of 
€erebral  physiology. 

It  may  be  premised,  as  admitting  of  oo  quostioiii  that  the  muscular 
spasm  is  to  be  regarded  as  the  r^'sult  of  the  sudden  over>action  ('*  dis- 
cbarge**) of  ner?e-cells,  the  violent  liberation  of  nerve-force,  and 
that  the  sensations  which,  in  some  cases,  the  patient  experiences 
before  losing  oonscionsness  must  Ije  due,  directly  or  indirectly,  to  the 
same  cause  (see  p.  737),  The  problem  is,  how  this  aver-action  is 
brought  about,  and  where  it  occurs. 

What  is  the  primary  seat  of  discharge  P    Esperiment  teaches  that 

irritation  of  both  the  cortex  cerebri*  and  the  medulla  oblongataf  may 

cause  convulsion,  although  it  is  doubtful  how  far  the  latter  gives  rise 

to  conTukions  resembling  true  epilepsy, J     The  teaching  of  pathology 

is,  that  disease  which  excites  convulsions  is  most  fi'cquently  at  the 

^feortex»  and  that  whenever  organic  disease  causes  convulsions  that 

^H^egiu  locally,  the  disease  i^f  almost  invariably  at  the  cortex.     In  idio- 

^q^ftthic  epilepsy  the  convulsions  sometimt^s  begin  in  this  manner,  and 

this  suggests  very  strongly  that  iu  such  cases  the  process  occurs  in 

I$he  cortex. 
I   A  further  study  of  the  mode  of  onset  throws  some  light  on  the 
I   •  Pcrrier,  Luctiuii,  B*irtholow,  Horsley,  &6, 

J  BiMwiing«r  (*  Arck  f.  Pi>ch.,*  1888)  foand  that,  \n  inimuli,  tetanoid  iittttcks 
eff  tpasm  m  the  limbs  and  trunk  could  be  prodoeed  bj  electrical  itliiiulation  of  th« 
lovrtr  hftlf  of  Ihe  floor  of  tbe  fourib  veutrido  oo  each  lidi?,  and  concludcMl  Vmt  they 
I  r«fUi  from  a  centre  in  tbe  domi]  and  upper  region  of  the  pont;  but  be  never 

DSteded  fn  eauting  epileptic  sttsokt  of  tbe  common  tjpe. 

Tou  11.  48 
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question,  because  tlie  character  of  tbe  aura  indicates  the  function  of 
the  part  in  wblch  tbe  discharge  commences.  Tbe  aur»  that  consist 
in  a  disturbance  of  tbe  function  of  tbe  s[.»ecial  sense  centres,  indiokte 
tbat  tbe  discbarge  commetices  in  those  centres,^ — tbat  is,  in  tbe  case  of 
smell  and  Tision  at  leasts  within  tbe  cerebral  bemispberes.  In  a!l 
cases  in  which  organic  disease  causes  convulsions  so  commencing,  tbd 
disease  has  been  in  or  close  to  tbe  cortex  (see  p,  92).  Tbe  waminga 
which  consist  or  an  intellectual  process  or  an  emotion,  also  point  to 
tbe  cortex  as  tbe  seat  of  the  primary  discbarge.  Thus  the  significance 
of  all  tbe  facts  regarding  tbe  modes  of  onset  tbat  we  can  interpret,  is 
tbat  ibe  discharge  in  epilepsj  begins  in  tbe  cortex  of  the  cerebral 
hemispheres.  The  conclusion  is  confirmed  by  rare  cases  in  which  a 
lesion  interrupting  tbe  internal  capsule  occurs  in  a  person  subject  to 
general  epileptic  fits.  Tbe  effect  is  tbat  tbe  fits,  wblcb  before  were 
general,  almost  cease  on  tbe  paralysed  side.^  Such  cases  show  that 
tbe  discbarge  causing  the  general  convulsions  occurred  above  tbe 
internal  oapaule,  t,  e*  in  the  cortex  of  tbe  brain.  li  there  is  e?idence 
that  so  many  cases  of  idiopathic  epilepsy  depend  on  discbarge  of  tbe 
grey  matter  of  the  cortex,  it  is  probable  tbat  the  conclusion  is  true  of 
all  cases.  The  wide  variety  of  aurse  seems  to  show  tbat  tbe  primary 
discharge  may  occur  in  various  parts  of  the  cortex.  Tbe  fact  tbat 
tbe  first  discbarge  may  be  uniform  in  character  in  tbe  same  case — 
may  be  suchj  for  instance,  as  to  cause  a  definite  and  even  complex 
•ensation— can  only  be  explained  by  tbe  theory  tliat  the  derangemeut 
of  function  in  the  nerre-cells  is  inherent  in  them,  and  is  not  the 
result  of  any  random  influence  outside  them. 

All  parts  of  the  brain  are  intimately  connected^  and  the  §%tddenf 
i,  s.  instantaneous,  derangement  of  tbe  function  of  any  part  appears 
incompatible  with  the  integrity  of  consciousness.  This  ia  shown  by 
many  facts  of  organic  disease.  Hence  it  is  intelligible  that  sudden 
discharge^  wherever  it  occurs,  may  cause  loss  of  consciousness.  But 
if  tbi^re  is  reason  to  believe  tbat  sudden  discbarge  may  occur 
in  any  part  of  tbe  grey  matter  of  the  cortex,  it  may  occur  in  that 
which  subserves  directly  tbe  phenomena  of  consciousness,  and 
a  sudden  alteration  in  the  functional  state  of  these  structuret 
may  well  boi  as  Hugbbngs  Jackson  has  suggested,  the  most  probabl»_^_ 
explanation  of  the  attacks  which  consist  only  of  such  momentary^H 
loss. 

It  is  necessary,  however,  to  allude  briefly  to  other  tbeorieo  wbicb 
have  been,  and  are  still,  current  regardiug  tbe  nature  of  epilepsj.  It 
has  been  widely  held  that  tbe  morbid  action  in  the  brain  is  excited  by 
arterial  spasm,  causing  cerebral  amemia^  and  also  tbat  tbe  convulsions 
originate  from  tbe  primary  discharge  of  a  convulsive  centre  in  the 
medulla,  but  that  the  loss  of  consciousness  is  produced  by  vaso-motor 
ipasm  in  tbe  brain.     In  eacb  theory  it  is  assumed  tbat  tbe  vaso<motor 

^  Oebtike  bill  recorded  iiich  a  case,  and  I  have  met  with  a  ettuilir  iuetano 
although  anconfirmod  bj  uutop»y. 


PATHOLOGY. 


755 


,  is  due  to  the  sudden  oTer-action  of  tlie  Taso-motor  centre  in  tto 
lulla.      The  evidence  on  which  these  theories  are  based  is  that 

ebral  ansemia  will  cause  loss  of  consciousness  and  convnlsioD,*  and 
that  at  the  onset  of  epileptic  fits  there  is  always  pallor  of  the  face. 
But  the  latter  statement  is,  as  we  huve  seen,  incorrect.  If  it  were 
true,  it  woold  not  justify  the  conclusion  drawn  from  it.  We  do  not 
infer  that  the  brain  is  congested  whenever  the  face  blushes,  and  why 
should  we  assume  that  the  brain  is  amemic  when  the  face  becomcB 
pale  ?  There  is  no  necessary  correspondence  betw*3en  tbe  condition  of 
vessels  in  the  skin  and  in  tbe  viscera  beneath,  and  probably  even  less 
in  the  case  of  the  brain  than  in  that  of  other  organs.  It  is  far  more 
probable  that  the  apasm  of  the  Tessels  of  the  face  is  the  result  of  the 
cerebral  discbarge,  just  as  tbe  arteries  of  a  frog*a  foot  vrill  contract 
when  its  braiu  is  irritated.  In  rare  cases  in  which  an  early  failure  of 
the  heart  occurs,  this  nsay  also  be  the  eflfect  of  tbe  discharge,  which, 
as  it  often  influences  consciousness  first  through  the  central  connec* 
tion  of  the  pnoumogastric  (see  p.  738),  may  also  affect  the  periphery 
by  the  same  channel-  The  arteries  of  the  brain  may  possibly  be  thus 
influenced  in  a  eecondary  mannenf  That  sudden  anaemia  of  the 
brain  will  cause  convulsions  is  no  proof  tbat  the  fits  of  idiopathic 
epilepsy  are  so  produced.  Such  a  theory  can  give  no  explanation  of 
the  complex  character  of  the  commencing  discharge,  or  of  its  nni^ 
formity  in  the  same  patient. 

Thus  the  vaso-motor  theory  of  epilepsy  is  alike  uonoeJed,  unproved, 
and  inadequate*  Tbe  phenomena  indicate  that  there  is  discharge  of 
grey  matter,  and  there  is  nothing  to  warrant  us  in  going  beyoud  the 
grey  matter  concerned,  in  onr  search  for  the  origin  of  the  discharge ; 
it  is  certain  that  tbis  may  commence  in  various  parts  of  the  cerebral 
cortex,  and  there  is  no  evidence  that  it  is  dependent  upon  any  ante* 
cedent. 

Can  we  form  any  opinion  as  to  the  nature  of  the  change  in  tbe  grey 
matter  wbich  permits  the  sudden  liberation  of  nerve-force?  It  is 
necessary  to  remember  that  we  have  direct  eridence  only  of  libera^ 
Hon  of  force,  but  we  must  recognise,  in  all  nerve-cells,  a  function  by 
which  the  liboratian  of  energy  is  restrained,  a  resistance  to  action  as 
well  as  a  capacity  for  actiou^J  Of  the  nature  of  this  resistance  we 
can  farm  no  idea,  but  we  cannot  conceive  of  the  function  of  cells 
without  it,  and  the  idea  baa  underlain  such  expressions  as  *'  nerve 
tension"  and  the  like,  which  have  been  long  employed.  The  pheno- 
mena of  epilepsy  suggest  that  tbe  instability  of  tbe  grey  matter,  its 
tendency  to  discbarge,  depends  on  instability  of  resistance,  rather  than 
on  any  primary  change  in  the  energy-producing  action  of  the  cells, 

•  Knsimaol  »nd  Tenner, 

f  Hnme  olwerTed  thiib  tbo  pulsation  of  the  brain,  in  tbe  opeaing^  left  bj  trepblning 
for  trmamatic  eptlepiyi  ceaied  daring  the  fits,  and  tbat  th«  brain  became  !«*•  pro* 
minent  (*  New  York  Mod,  Uec.,'  1889), 

X  HiindfiBid  Jonee,  Miohael  Foster,  Ringer,  ^. 
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alihoiigh  tlie  latter  nornuillf  in  constant  actiTitj  mtkj  be  secondarilj 
aagmented  hj  the  increased  demand.  Analogy  suggests  that  the 
internal  resistance  to  action  is  a  higher  {unction  of  the  cells  than  lbs 
production  of  force.  Hence  the  fact  that  there  is  oYer*»ctlon  u 
eonsistent  with  the  eyidence  that  there  if  imperfect  nutrition.  More^ 
Ofer,  the  riew  that  it  is  the  resistance  which  is  unstable  euableii  tu 
to  understand  the  phenomena  of  inhibition  which  sometimes  occur  as 
part  of  the  attack.  In  a  slight  degree  of  disturbance  the  resistaaos 
maj^  be  saddenlj  raised  instead  of  being  lowered.  It  is  poMibls 
that  the  attacks  in  which  there  is  loss  of  consciousness  oniTt  may 
be  thtis  produced, ^ — may  be  analogous  to  the  fits  in  which  there  is 
sudden  darkness  rather  than  to  those  in  which  thete  is  a  flash  o! 
light 

IhAGifOaxs, — The  first  point  in  the  dra^^nosis  of  epilepsy  is  ths 
recognltlou  of  the  occunence  of  attacks.  ConvuisiTe  attacks,  which 
occur  in  the  daytime,  are  never  overlooked,  bat  if  an  attack  occurs 
during  sleep,  and  its  onset  does  not  awaken  the  patient,  be  may  sleep 
on  when  it  is  over,  and  l>e  unaware  of  its  ot-currence.  Often  there 
are  some  subsequent  iadications  of  what  has  happened.  The  tongns 
may  be  sore,  there  may  be  a  little  blood  on  the  pillow,  an  extravasalioii 
beneath  the  conjunctiva,  ecchjmoses  on  the  face,  or  a  severe  headache. 
These  (except  the  last)  are  of  unequivocal  significance,  but  the  patient 
may  be  unaware  of  their  occurrence,  and  nocturnal  attacks  mny 
occur  for  twenty  jeurs  without  the  patient  or  his  friends  suspecting 
the  fact.  Minor  seizures  are  also  often  unrecognised,  not  because 
thej  are  unnoticed^  but  because  they  are  not  thought  to  be  of  any 
significance  or  serious  nature.  Those  that  consist  only  in  a  sub- 
jective sensation  may  not  be  mentioned  by  the  patient*  It  is  usually 
sufficient  to  be  aware  of  their  common  forms,  and  to  inquire  for 
these,  in  order  to  ascertain  their  occurrence* 

Oertain  forms  of  minor  attack  may»  however,  be  confounded  with 
other  paroiysmal  symptoms  of  different  nature.  The  simplest  foim* 
in  which  there  is  merely  brief  unconsdousness,  is  not  only  called  a 
••  faint,"  but  is  often  supposed  to  be  actually  ^ncopal  in  nature.  The 
distinction  from  synoope  rests,  fir^^t,  ou  the  absence  of  obvious  excildng 
influences,  such  as  cause  ordinary  fainting.  Epileptic  faints  often 
occur  when  the  patient  is  sitting  still,  in  a  cool  room,  under  no 
excitement.  GonBeiousness  is  lost  more  suddenly  in  epilepsy  than  in 
syncope.  The  latter  is  usually  preceded  by  a  sensation  of  faintnfms^ 
but  so  also,  sometimes,  are  the  minor  seizures  of  epilepsy.  The 
presence  of  this,  and  of  vague  "  dissiness,"  palpitation  of  the  heart, 
nausea,  and  cephalic  sensations  other  than  pain,  is  of  little  diagnostic 
significance.  On  the  other  hand,  the  absence  of  any  waru^ng  aensar 
lion,  or  the  occnrrence  of  a  distinct  warning  other  than  one  of  those 
just  mentioned,  is  in  favour  of  the  epileptic  nature  of  the  attack,  A 
sudden  return  of  normal  consciousueis  is  in  favour  of  epilepsy^    If  a 
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,  oonditiozi  is  elowlj  regained,  there  is  phjsic&l  prostration  m 
meotal  coafuaion  in  eiiilepaj.  and  in  the  former  the  pnlae  at 
the  wrist  is  often  soaroelj  perceptible.  The  passage  of  urine  during 
the  fttlack,  muscular  spasm,  however  slight,  and  automatic  action  or 
deep  tleep  after  the  attack,  are  certaiu  proof  of  its  epileptic  character. 
In  many  cases  the  patient  has  had  other  more  severe  seizures  which 
4iissist  the  diagnosis. 

The  attacks  characterised  by  vertigo  have  to  be  diatinguiBbed  from 
other  forma  of  sudden  giddiness.  The  latter  are  a  caret"  Ij  ever  attended 
by  loss  of  oonsciousnessp  and  are  usually  followed  by  long- continued 
vertigo,  which  persists  while  the  patient  is  recovering,  and  slowly 
passes  away*  In  epilepsy  there  is  generally  loss  of  consciousness, 
luid  the  patient  is  either  quickly  well,  or  is  a  little  "dazed"  after 
the  attack;  the  veiiigo  ms^y  be  associated  with  some  other  warDing 
eensaiion,  and  there  is  often  micturition.  The  vertigo  most  likely 
to  be  confounded  with  epilepsy  is  that  connected  with  a  morbid 
action  of  the  auditory  nerve,  "  labyrinthine  vertigo.'*  In  addition  to 
the  diagnostic  indications  just  mentioned,  there  is  usually,  in  this 
form,  slight  persistent  giddiness  in  the  intervale,  persistent  tinnituii 
aurium,  and  some  deafness.  In  epileptic  vertigo  there  may  be  an 
auditory  sensation,  with  giddinesa,  as  the  aura  of  the  attack,  but 
there  are  no  persistent  symptoma.  It  must  not  be  forgotten  that 
auditory  vertigo  and  epilepay  may  be  associated;  I  have  seen  seForal 
instances  of  this. 

If  a  patient  suffers  from  distinct  convulsion,  the  next  question  is, 
Ere  the  attacks  epileptic  or  hysteroid  ?  If  an  attack  can  be  witaeased, 
the  nature  of  the  convulsion  is  usually  obvious.  The  violent  tonic 
spasm  and  shock*ltke  clonic  spasm  of  the  typical  epileptic  it,  with 
«:ompIete  unconsciousness  and  with  cyanosis,  and  also  the  brief  dura* 
lion  of  the  attack,  are  wholly  unlike  the  prolonged  tonic  contraction, 
opisthotonos,  wild  co-ordinated  movements,  quick  clonic  spasm, 
perverted  mental  state,  talking,  bitingp  and  convergent  strabismus  of 
the  hysteroid  seiaure.  More  difficulty,  however,  may  bo  presented  by 
the  untypical  forma  of  epileptic  fits,  especially  by  those  which  consist 
only  of  tonic  spasm.  Evidence  of  their  epUeptic  nature  is  afforded 
by  the  brevity  of  the  attacks,  their  suddenness  of  onset,  their  occur- 
rence apart  from  emotion  and  when  the  patient  is  alone,  and  the 
absence  of  hysteroid  symptoms.  When  an  attack  has  not  been 
witnessed,  and  the  diagnosis  has  to  be  made  from  the  descripLion  of 
the  patient  or  friends,  it  is  a  much  less  easy  task.  The  chief  diagnostic 
indications  between  pure  epile[>tic  and  pure  hysteroid  fits  are  given 
in  a  tabular  form  on  the  next  page.  Especial  care  should  be  takeuy 
in  asking  about  the  character  of  the  convulsion,  to  avoid  a  leading 
question,  and  if  suggestions  are  indispensable,  to  put  them  altema* 
ttvely,  thus :  *'  Should  you  say  that  the  patient  $irtuigled  or  jerked 
during  the  fit  f  ** 

If   them  is  evidence  that  the  visible  convulsion   is  hysteroid  in 
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character,  we  hare  itill  to  ascertain  whether  it  Is  primary  or  laj 
consecutiYe  to  an  epileptic  seizure,  and  thia  is  often  most  di^culLi 
When  the  initial  epileptic  fit  is  severe,  ita  oecnrr^DCO  can  nsuallj  }ml 
aaeertaioed,  and  tongue-biting  alone  xnaj  be  taken  as  est&bhshiog  itt 


Efilzptio. 

HTSimsom. 

Apparent  cauM 
Wftrning 

none 

emotion. 

^ny,  bat  eipcGiallj  UQilAtenl 

palpiudon,  malaiee,  chokiiig. 

or  epigastric  ftuno 

bilHUral  foot  aura. 

OXIMI 

alwmj»  sudden 

of  ten  gradnaL 

Serean 

ftt  onset 

daring  course* 

Catmikkta 

riiiridity  followed  by -jcrk^ 

rigidity    or    "  strnggUng.** 

ing,"  rarely  rigidity  alone 

tbrowing  about  of  litnbaor 
bead,  arcbiug  of  back 

Fitliig 

tongne 

lipe.  bands,  or  othm  ptofia 
and  tUings* 

Mictaritioa 

frequent                                  i 

never. 

IMmemikm 

occaaional 

never. 

Tilkiog 

never 

freqaeat. 

fhintioQ 

a  few  minutea 

more  tban  ten  mhrnlea^  oflen 
much  longer. 

Rettmint  necessary 

to  preveut  nccide&t 

to  control  violcnca. 

TenDiniiiion 

ipontaneous 

•poiitaneoua  or  indoced 
(water,  Ac). 

occurrence.*    It  Is  when  the  epileptic  attack  ia  of  the  minor  form  that 
ibe  diagnostic  diSicuItj  arises,  because  the  initial  stage  of  many  hji 
teroid  its  has  a  pseudo*epiIep tic  aspect.     The  most  important  guide 
the  fact  that  most  patients  in  whom  the  hy steroid  attacks  are  post- 
epileptic, have  at  other  times,  or  have  had  in  the  past,  epileptie  fits, 
major  or  minor,  without  this  »equel|  and  the  character  of  these  corre- 
sponds to  the  commencement  of  the  compound  attack.     In  many  cases 
the  characters  of  the  initial  stage   include   some  feature,    such   as 
micturition,  which  is  conclusively  epileptic.     In  most  patients,  more- 
over^ who  have  bad  recurring  attacks   during  seTera)  years,  these^H 
ftre  epileptic,  and  tbe  bysteroid  convulsion  is  secondary.     The  ^dfl^H 
that  the   patient   presents  other  symptoms   of  hysteria  should   be 
allowed  no  weight  until  all  Indications  of  epilepsy  have  been  excluded, 
because,  as  already  stated,  it  is  only  in  those  who  are  in  some  degree 
the  subjects  of  hysteria  that  the  combination  occurs.     It  must  not  be 
forgotten,  aUo,  that  separate  hysterical  and  epileptic  attacks  some- 
timed  occur  in  the  same  individuaL 

If  the  attacks  are  recognised  to  be  epileptic  in  character,  before  we 
can  refer  them  to  idiopathic  epilepsy  we  have  to  ascertain  that  they 
are  not  due  to  reflex   irri tuition,  to  toxsemia,   or   to   organic  b] 
disease,      Tbe  irritation  of   dentitiou,  iDtestinal   worms,  and,  occ&« 
sionally.  Indigestible  food,  are  the  most  frequent  causes  of  fits  that 

^  It  is  BLild  that  Frencb  bjret^ricA  bke  IhalT  tongues  doriDg  tbe  uttadu.     In  this 
country  tongne-biting  it  practically  confined  to  epilepsy. 
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may  be  confounded  with  those  of  epilepsy.  In  all  cases  in  whicb  tbe 
coQTulaions  are  of  recent  origin,  ihetse  causes  Bhould  be  eougbt  for 
and  excluded,  if  necessary,  by  treatment.  There  is  no  other  way  of 
aToiding  error,  since  the  iudica-tion  derived  from  the  character  of  the 
attacks  is  an  uncertain  criterion.  It  must  be  remembered  that  fits 
may  be  at  first  of  reflex  origin,  and  may  persist,  when  the  peripheral 
irritation  is  removed,  as  idiopathic  epilepsy.  It  is  most  unlikely  that 
flts  that  have  continued  for  more  than  a  year  are  still  due  to  redox 
influences* 

Convulsions  that  are  dae  to  blood-states  (alcohol,  lead,  ursBmia) 
are  rarely  confounded  with  those  of  epilepsy,  because  they  are  merely 
part  of  a  group  of  symptoius  of  obtrusive  significance.  The  import- 
anoe  of  an  examination  of  the  urine  in  all  doubtful  cases  need  not  be 
insisted  on.  The  recurring  fits  whioh  may  occur  in  chronic  Bright's 
disease  without  other  signs  of  uroemia,  and  in  some  cases  of  lead 
poisoning,  may  resemble  epilepsy  very  closely,  and  are  to  be  distin- 
guished only  by  the  discovery  of  the  underlying  condition,  A  mistake 
in  diagnosis  is  especially  probable  in  cases,  previously  unknown,  in 
which  albumen  is  present  in  the  orine  after  an  attack.  But  the 
absence  of  other  indication  of  chronic  and  advanced  renal  disease  should 
prevent  a  mistake. 

The  problem  of  the  diagnosis  of  epilepsy  from  the  convnlsions  of 
organic  brain  disease  presents  many  aspects^  Euad  is  of  great  import- 
ancOi  Those  convulsions  which  attend  a  sudden  acute  cerebral  lesion 
are  not  likely  to  be  mistaken  for  epilopsy,  nor  is  the  converse  mistake 
probable,  except  during  the  transient  **  post-convulsive "  weakness 
after  a  first  unilateral  fit*  Chronic  brain  disease,  however,  may 
cause  convulsions,  readily  mistaken  for  those  of  epilepsy.  Those 
convulsions  usually  begin  locally,  and  may  be  partial  in  range.  This 
character,  while  it  suggests,  does  not  prove,  that  they  have  this 
origin,  since  the  convulsious  of  idiopathic  epilepsy  may  commence  in 
a  similar  manner,  and,  moreover,  the  eonvulsiona  of  organic  disease 
may  not  begin  locally,  but  may  be  at  once  generai  For  the  diagnosis, 
a  careful  search  must  be  made  for  other  symptoms  of  organic  disease, 
— persistent  headache,  permanent  hemiplegic  weakness  (not  merely 
after  an  attack),  paralysis  of  cranial  nerves  (especially  diplopia), 
Tomiting,  and  optic  neuritis.  The  importance  of  an  ophthalmoBcopic 
examination  in  such  cases  cannot  be  too  strongly  insisted  on.  In  any 
case  of  doubt,  causal  influences  may  be  allowed  weight.  A  history  of 
syphilis^  which  so  often  causes  cortical  disease  and  c<mvulsion8,  on  the 
one  hand,  or  a  family  history  of  epilepsy  or  insanity  on  the  other, 
may  rightly  turn  the  diagnostic  scale* 

Convulsions  may  be  due  not  only  to  active  brain  disease,  but  to  the 
influence  of  an  old  cerebral  lesion,  an  atrophied  tuisour,  and  espe- 
cially a  spot  of  old  softening.  In  the  former  case  the  diagnosis  rests 
on  the  history  of  the  early  symptoms.  The  Litter  are  the  cases  of 
post- hemiplegic  epilepsy  already  described.     The  distinction  of  these 
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from  ordinarj  epilepsj  is  esaj  if  distinct  hemfplegia  peniilo,  bot 
maj  be  difficult  if  ibis  bna  passed  awaj.  The  di£cultT  anaea  osdj  m 
the  cases  which  date  from  childhood*  In  all  such  cases,  if  th^  fits  an 
mulateral,  careful  search  should  be  made  for  signs  of  wnnTmrM  nr  of 
spasmodic  OTer-ac-tion.  Blight  traces  of  the  latter  are  ngnlficuil 
The  drcumslances  of  origin  ahotild  also  be  ascertained.  In  in&acj 
trIBiug  hemiplegia  is  readilj  OTerlooked*  and  if  the  first  oonTnlaiaiii 
were  severe  and  unilateral,  correaponding  iu  seat  to  IhoiO  vliidi 
still  occur,  the  case  is  probablj  post-he miplegic,  even  though  no 
hemiplegia  was  noted,  and  although  an  interval  of  jears  eli^ised 
between  the  initial  convulsions  and  their  recnrrenoe*  Epileptoid 
fits  maj  be  an  early  sYinptom  of  general  paraljrsis  of  the  inaaoe^ 
but  the  tremor  of  lips  and  tongue,  the  unequal  pupils,  and  the  menla 
change  render  the  diagnosis  easy  in  most  cases. 

The  simulation  of  an  epileptic  fit  is  on  the  whole  rare,  and  the  pit* 
tended  fit  never  closely  resembles  a  genuine  seizure.  In  all  caaesths 
perfect  reaction  of  the  pupil  to  light  throughout  the  fit  wdl  be  ooo. 
elusive  evidence.  Too  much  weight  must  not  be  placed  on  the  un- 
typical character  of  the  attack^  because  tnie  epileptio  fits  maj  d6viat« 
much  &om  the  nsnal  type. 

^ooHOsis.— The  risk  to  life  In  epilepsy  is  not  great.  The  mere 
violence  of  the  fit,  appalling  as  may  be  its  aspect,  rarely  causes  death. 
The  dangerous  '*  status  epilepticus  '*  is  too  exceptional  to  constitute  a 
measurable  element  in  the  prognosis*  The  greatest  danger  is  in  the 
esses  in  which  there  is  a  tendency  to  turn  on  the  face,  or  to  vomit  after 
a  fit,  but  even  this  is  slighter  than  thai  of  the  accidents  to  which  the 
attacks  expose  the  patient*  Many  epileptics  die  by  dn>wning ;  the 
fit  not  only  occasions  the  fall  into  the  water,  but  prevents  any  efiort 
to  escape,  and  hence  au  epileptic  has  more  than  once  been  drowned  in 
a  ditch. 

The  prospect  of  a  spontaneous  cessation  of  the  fits  is  small ;  the 
tendency  of  the  disease  is  to  self- perpetuation.     OccasionaUy 
sioDS,  during  infancy,  oease  at  four  or  five  years  of  age. 
which  Lave  continued  till  puberty  rarely  cease  at  that  epochs 
twenty,  spontaneous  cessation  does  sometimes  occur,  and  I  believe 
it  becomes  more  frequent  as  life  advances,  but  it  is  too  nre  to 
feekoned  on. 

The  chief  question,  therefore.  Is— >what  Is  the  prospect  that  th^ 
disease  will  be  cured,  or  held  in  abeyance,  by  treatment  ?     We 
at  present   separate  the  two  points,  and  the  only  way   known 
curing  the  disease  is  to  keep  the  fits  away  for  a  sufficient 
of  time  to  permit  the  morbid   tendency  to   subside.      Heaoe 
question   resolves  itself   into  the    probability   of    complete 
The  prospect  of    arrest   is   slightly  better  in   males  than   f< 
better  if  the  dis^ease  begins   after  tw^euty  than  before,  and 
the  shorter  the  duration  of  the  disease,  being  greatest  in  the 
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m  wbicli  it  I1118  eiisted  for  less  tban  a  year.  It  is  rather  easier 
la  arrest  the  fits  ^heu  there  is  tin  hereditary  tendency  than 
wbeu  there  ib  not — a  curious  fact,  which  was  also  pointed  out  by 
Ilerpia.  The  pre»eDoe  or  abseQce  of  an  eicitiog  cause  for  the  first 
fit  does  not  influeooe  the  prognosis.  A  longer  interyal  between  the 
fits  incn;a5es  tbe  prospect  of  arrest;  this  is  extremely  rare  if  fit« 
occur  daily.  But  this  consideration  ta  Interfered  with  by  the  great 
difficulty  of  getting  pationtSp  whose  fits  occur  at  loag  intervals,  to 
peneTere  with  trcatmeut.  The  prognosis  is  better  if  the  fits  occur 
onlj  daring  the  sleeping  or  the  wakiug  state,  tban  if  they  occur  in 
both.  It  is  better  if  there  is  no  considerable  mental  change,  and  if 
tbe  attacks  are  all  of  the  severe  Tariety  than  if  there  are  minor  seizures^ 
mod  better  it!  the  attacks  are  preceded  by  an  aura  than  if  they  occur 
without  wamiug.  In  cases  of  post*hemiplegic  epilepay  the  prognosii 
ii  mnoh  less  favorable  tbaa  in  the  idiopathic  cases. 

Tbeatmbkt. — The  treatment  of  epilepsy  consists  partly  in  the 
general  monagemeat  of  the  patient,  and  partly  in  the  administration 
of  drugs  to  itifiueoce  the  attacks, — to  arrest  their  occurrence»  or,  failing 
thla,  to  render  them  less  frequent  and  leas  severe.  Unfortunately^ 
the  influence  of  all  drugs  is  trfinsient,  und  has  to  be  repeatedly 
fenewed*  No  means  is  known  of  suddenly  curing  tbe  disease,  of 
•mddenly  effecting  such  a  change  in  the  uerve-ceutres  that  the  attacks 
do  not  again  occur,  nor  are  there  at  present  any  facts  which  render 
it  likely  that  such  means  will  be  discovered.  The  only  method  of 
producing  such  a  change  is  by  the  continued  admittislration  of  drugs 
for  a  long  time,  so  as  to  prevent  the  occurrence  of  tbe  nervous  dis. 
charge,  and  thus  to  produce  such  a  (change  in  the  cells  tbat  the 
medicine  may  ultimately  be  discontinued  without  a  recurrence  of 
attacks.  It  is  of  great  importance  that  this  need  for  prolonged  treat- 
ment should  be  made  clear  to  all  patients,  and  its  reason  to  all  those 
who  can  understand  it. 

Since  the  introduction  of  bromide  salts  for  the  treatment  of  epilepsy 
they  have  superseded  otber  drugs  to  a  large,  and  some  think  a  too  great 
extent.  In  the  majority  of  cases  their  influence  is  incomparably 
greater  tban  that  of  any  other  remedies,  but  in  a  minority  of  cases 
they  fail,  and  in  some  of  these  other  agents  are  more  powerf  aU  Tbey 
only  do  permanent  good  by  continued  administration.  The  absence  of 
ft  permanent  effect  from  a  short  course  of  treatment  is,  howeveri 
equally  conspicuous  in  tbe  case  of  other  remedies.  Bromides  are  said 
to  cause  contraction  of  the  small  arteries  of  the  brainy  but  it  iaeiceed* 
iogly  doubtful  whether  any  part  of  their  influeuce  in  epilepsy  is  due 
to  this  action.  The  various  effects  of  tbeir  administration  suggest 
itrongly  that  they  have  a  direct  action  on  the  nerve-cells.  On  any 
theory  of  epilepsy  we  mUi^t  ascribe  it  ultimately  to  the  disturbed 
action  of  nerve-cells  io  some  situation ,  and  it  ia  unnecessary  to  go 
rond  this  influence  of  bromide  on  nerve-cells  to  explain  ita  actioa* 
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If  W6  regard  the  morbid  state  in  epilepsy  aa  an  LDstabilitj  in  the 
retiatance  of  nerre-pells,  it  aeonii  probablo  tbat  the  effect  of  bromide 
ia  to  increase  the  Btability  of  that  resistance* 

The  bromides  of  potassium,  sodium,  and  ammonium  are  extaoaiTelj 
used,  and  bromide  of  lithium  is  occaaionallj  employed;  some authoritiet 
ejcpress  a  preference  for  one,  some  for  another,  some  fora  combinatiQiii. 
My  own  experience  has  been  that  the  infiuence  of  each  on  the  Hiienao 
IB  nearly  the  same,  but  that  the  bromides  of  sodium  and  Htbinm  are 
ratber  less  effective  than  the  others,  and  that  the  bromide  of  potas- 
sium is  a  little  better  borne  than  the  bromide  of  ammoniuixi.  It  is 
probable  that  Tery  little,  if  any,  of  the  bromide  salt  is  decomposed  in 
the  sjstem,  and  that  the  base  does  not  exert  its  special  influence* 
Bromide  of  gold,  of  uickel,  and  that  of  ammonium  aud  rubidium  hare 
been  tried,  but  the  evidence  of  their  value  is  inconclusive.  The 
adminisiratlon  of  free  bromine  has  been  suggested,  but  it  is 
difficult  to  give  it  in  sufQcient  quantity,  and  it  must  be  trans* 
formed  into  bromide  as  soon  as  it  enters  the  alkaline  blood.  This 
is  trae  also  of  hjdrabromic  acid.  Ho  salt  of  bromine  baa  muoh  lati 
tendency  tbau  another  to  produce  acne,  and  this  cao  always  be  pre- 
vented or  rendered  extremely  slight  by  giving  arsenic  at  the  same 
time.     Periudicai  omission  dc^s  not  prevent  the  rasb. 

Bromide  is  usually  given  continuouBly  in  the  smallest  doses  which 
will  arrest  the  fits,  or,  failing  this^  in  such  doses  as  produce  the  most 
marked  effect  upon  them.     When  the  fits  occur  at  a  certain  time,  one 
daily  dose  may  be  given  two  or  three  hours  earlier.     If  tbe  attacka  j 
occur  at  various  times  the  bromide  must  be  taken  two  or  three  time*  { 
a  day.     Tbe  total  daily  quantity  may  vary  between  fifteen  grains  and  ' 
two  drachms,  according  to  the  age  of  the  patient  and  the  effect  of  the 
drug.     Few  patients  are  able  to  bear  more  than  a  drachm  and  a  half  , 
a  day  without  incoming  what  is  termed  '*bromised,"  lethargic  and 
dull,  physically  and   mentally,  with  cold  extremities,  and  a  feeble 
pulse ;  tbe  best  results  are  usually  obtained  with  not  more  than  a 
drachm  a  d^iy.     If  this  does  not  arrest  the  attacks,  hirger  doses  rarelv 
succeed,  aud  combinations  of  bromide  with  other  drugs  are  more 
useful.     The  effect  of  bromide  is  sometimes  immediate  ;  after  the  first 
dose  the  attacks  may  cease  ;  often,  however,  its  influence  is  graduaUy 
produced.     Wben  the  attacks  have  ceased  under  its  administration, 
they  too  often  relapse  if  it  is  discontinued,  and  then  are  less  easily 
arrested  than  at  first.     Belapse  usually  occurs  within  a  few  weekiii 
(sometimes  within  a  few  days)  of  a  too  early  cessation  of  treatment  j ' 
after  a  year  of  freedom  without  treatment  it  is  probable  (though  not 
certain)  that  the  disease  will  not  recur.    As  a  rule,  bromide  should  be 
continued,  without  any  diminution  of  the  dose,  for  two  years  after  the 
last  fit.     It  should  not  tben  be  suddenly  discontinued,  but  the  daily 
dose  should  i*e  gradually  lessened  through  another  year.     The  con> 
tmued  use  of  bromide  in  moderate  doses  has  no  necessary  influence  ou 
the  general  health  or  intellectuiU  euei^y.    At  first,  however,  some  cere- 
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bml  depressioii  maj  often  follow  the  arrest  of  fits  (see  p.  749),  and  ihii 
is  often  erroneously  regarded  as  the  effect  of  the  bromide  alone.  If 
modemt^  in  degree  it  is  better  to  combat  it  by  touica  than  to  reduce  the 
bromide.  Occasionally  the  depression  becomes  so  alarming  that  it  if 
B6cattary  to  stop  or  lessen  the  mediciae,  and  ereu  to  allow  a  fit  to 
OGOur,  And  to  go  on  with  smaller  doses* 

In  order  to  facilitate  the  occurrence  of  the  change  in  the  nutrition 
of  the  nerve- cells  which  we  must  assume  to  underlie  the  cure  of 
epilepsy  by  bromide,  I  have  found  it  well,  in  cases  in  which  a 
moderate  dose  stops  the  fits,  to  administer  a  series  of  large  doses  at 
mereaAing  intervals,  beginning  with  two  dracbms  every  second  momingp 
and  increasing  to  three  drachms  every  third  morning,  and  four  ever/ 
fourth  ;•  the  dose  and  interval  are  then  reduced  in  the  reverse  order, 
to  as  to  spread  the  course  over  about  six  weeks.  The  dose  should  be 
given  after  breakfast,  in  about  half  a  pint  of  wat«r.  After  such  m 
course,  if  the  bromide  is  discontinued,  patients  remain  free  from  fits 
much  longer  than  after  bromide  has  been  given  for  the  same  time  in 
ordinary  doses,  sbowiog  that  more  effect  on  the  nerve-elements  baa 
been  produced.  But  a  permanent  result  is  seldom  obtained  from  such 
a  course  alone ;  it  is  still  necesmry  to  continue  small  doses  for  a  year  or 
more*  I  believe^  however,  that  the  prospect  of  cure  is  increased  by  this 
eiUQulative  tieatmir'iit. 

When  brumide  alone  faila,  it  may  flucceed  when  combined  with 
certain  other  drugs,  most  of  which  have  by  themselves  some  influenoe 
on  the  disease.  One  of  these  is  digitalis,  a  popular  remedy  for  epilepsy 
in  the  west  of  England  two  centuries  ago.  The  combination  is  useful, 
ma  might  be  expected,  when  there  is  cardiac  dilatation  and  valvular 
disease,  but  it  is  also  specially  useful  in  nocturnal  epilepsy,  and  in  some 
other  cases,  Digitalis  probably  has  an  action  on  the  central  nervoua 
system,  as  well  as  on  that  of  the  heart  and  Tessels,  although  some 
part  of  its  iotluence  may  be  due  to  the  regulation  of  the  blood-supply. 
Five  or  seven  minima  of  the  tincture  may  be  given  with  each  doae  of 
bromide.  Another  combination  of  value  is  that  with  bel]adoQDa» 
which  is  also  an  old  remedy ;  and,  although  very  rarely  successful  alone, 
it  la  a  useful  adjuvant^  in  doses  of  five  or  ten  minims  of  the  tincture. 
Atropine  may  be  given  instead,  one  or  two  drops  of  the  B.  P.  solution. 
The  combination  of  bromide  treatmetit  with  the  occasional  passage  of 
a  voltaic  current  from  the  hand  to  the  opposite  side  of  the  skull,  over 
the  motor  region  of  the  eortei,  would  scarcely  deserve  mention,  had  it 
not  received  the  surprising  commendation  of  Ni^-^meyer. 

Cannabis  indica  is  occasionally  beneficial,  both  atone  and  in  combina* 
lion  with  bromide  ;  the  combination  is  most  useful  incases  with  a  good 
deal  of  persistent  headache.  Opium  and  its  alkaloid  morphia  are  of 
little  aervice  in  epilepsy.     The  hypodermic  injection  of  mot  phia  in  full 

*  I  hftvs  ieveral  timet  iocreMed  tlitt  doie  up  to  ttn  ounr«  over;  five  dii^ra  (man  it 
otaall^v  votnitcd),  but  «ligbt  mental  derangement^  laitlog  for  a  few  weeks,  U  apt  to 
be  fei  tip.    The  ehief  immediate  effect  of  a  do§6  of  foor  to  dgbt  dracboii  U  head  ai  lit 
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doses  is  atten«!ed  witK  considerable  danger.  If  an  attack  occors  after 
the  injection  ba3  been  given,  and  the  post-epileptic  coma  coincidea  with 
the  narcotism,  the  patient's  life  may  be  in  great  danger^  and  I  haV)» 
known  death  to  occur «  apparentlj  from  this  canse. 

Zinc  has  long  been  held  in  repute,  and  with  some  reason.  It  is  £sr 
inferior  to  bromifie  in  most  cases,  but  now  and  then  succeeds  when 
bromide  fails.  Tbe  lactate  of  zinc»  introduced  by  Herpin*  ia  the  most 
convenient  form ;  it  is  the  most  soluble  of  the  less  irritant  salta  of 
sine,  and  if  given  after  meals  it  can  generally  be  increased  to  eight 
or  ten  or  eveo  fifteen  grains,  twice  or  three  times  a  day,  withont  pro- 
daoing  nausea*  The  oxide  of  zioc  maj  be  given  if  the  lactate  is  not 
aooeasible,  but  the  limits  of  toleration  are  sooner  reached.  The 
citrate  answers  almost  as  well  as  the  lactate.  The  bromide  of  sine  is 
also  a  useful  form^  Either  may  be  combioed  with  belladonna  or  with 
bromide  of  potassium,  and  the  combination  of  the  three  sometimei 
succeeds  when  each  alone  fails. 

IroD«  in  tbe  ojiinion  of  some  distinguished  authorities,  should  not 
be  given  to  epileptics,  because  it  is  thought  to  increaae  the  frequency 
and  severity  of  the  fits.  Tbi«  opinion,  as  a  general  principle^  is 
certainly  erroneous.  I  have  given  iron  to  several  hundred  epileptics, 
and  instances  of  apparent  aggravation  of  attacks  are  extremely  rare. 
In  most  cases  it  may  be  given  without  any  ill  effect  on  the  disease, 
and  in  some  its  use  is  distinctly  beneficiaL  I  have  known  attacks  to 
cease  entirely  when  iron  was  added  to  bromide*  and,  in  rare  oaaes, 
when  iron  was  substituted  for  bromide.  Care  must  of  course  be 
taken  not  to  ascribe  to  the  iroo  any  effect  of  tbe  discontinuauce  of  the 
bromide.  Iron  seems  to  have  a  direct  action  on  tbe  nerve-centres, 
analogous  to  that  of  zinc. 

In  some  cases  of  inveterate  epilepsy,  in  which  bromide  had  no 
inEiience,  I  have  found  borax  diatincilv  useful.  From  fifteen  to  thirty 
grains  may  be  given  after  food  three  times  a  day,  and  it  may  be  con* 
tinned  for  years  without  any  ill  effect  beyond  a  possible  eruption  of 
psoriasis,  amenable  to  arsenic.  A  little  gastro-enteric  disturbance 
may  occur  at  the  commeneement  of  administratioD«  but  quickly  oeaeet 
if  the  dose  is  lessened.  Of  course  the  inSuence  of  borax  is  not  com^ 
parable  to  that  of  bromide  in  cases  in  which  this  is  effectiTe.* 

Kitro-glyoerine  is  sometimes  useful,  especially  for  the  minor  attacks. 
It  may  be  given  in  doses  of  ^h^  ^^  ^  grain  to  begin  with,  increased 
gradually  to  ^,  half  a  minim  to  H  minims  of  theTinct  Trinitrini  (of 
the  B.  P.  Supplement)  after  food,  three  times  a  day.  In  one  case,  with 
rather  severe  fits,  these  became  fewer  as  the  dose  was  increased,  and 
finally  ceased  when  the  patient  was  taking  ^  grain»  and  did  not 
recur.    It  often  prevents  the  occurrence  of  the  post-epileptic  hysteroid 

•  The  QBe  of  borax  wai,  I  belteve,  flrat  rt»cnmin<?iid€d  in  my  GuUtonian  lectures 
on  Epliepcy  (1870).  Ita  value  in  casci  tint  re«iBt  bromide  has  been  ainpljr  oatiflrmed 
by  FoUom*  Jond  Uill^  Stcmart,  and  oihofi  in  Atni-rica.  bj  Mnirs-t  in  Fimocc^  aail  bgr 
Spencer,  BumbU  and  Tii)lur,  and  otlren  in  Rutland. 
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oobtuIbioo.  The  alcoliolic  tolutiou  is  the  best  farm,  and  msj  be 
oombiQed  with  bromide,  if  a  few  drops  of  hydroljromic  acid  are 
added.  Among  other  drugs  which  I  have  tried  without  seeing  beneEt, 
other  than  slight  and  rare,  from  their  use,  are  aconite,  hydrocyanic 
acid,  bromide  of  camphor,  nitrite  of  soda^  nitrite  of  amy!  (by  the 
moolh),  chloral  hydrate,  paraldehyde,  benzoate  of  soda,  Piscidla  ery- 
thrina,  Calabar  bean,  ergot,  sclerotic  acid,  codeia^  and  cocciilus  in- 
dioua.  It  is  singular  that  the  last,  injected  beneath  the  skin,  will 
infallibly  produce  a  fit  In  an  epileptic  patient*  Fropi  nitrate  of 
aUrar  I  have  seen  little  benefit,  and  I  have  had,  among  my  patients, 
lertral  who  were  discoloured  by  it,  in  the  prebroniidic  days,  without 
aaj  alteration  in  the  severity  of  the  attacks.  Anti pyrin  (25  grains 
daily)  is  said  to  have  arrested  atiucks  in  a  child  of  three.^ 

The  treatment  of  minor  attacks  is  on  the  whole  the  same  as  of  the 
eier  seizures.  They  are  often  arrested  by  bromide,  but  it  is  far 
common  for  bromide  to  have  no  influence  in  the  case  of  petii 
wuU  than  in  couvtilsive  attacks.  The  latter  may  be  arrested,  and  the 
former  may  continue  or  even  become  more  frequent.  The  other  drugs 
aboTe  mentioned  are  sometiniea  effective  when  brt>mide  fails,  especially 
the  salts  of  zinc,  belladonna,  and  Indian  hemp.  Bromide  of  zinc 
has  been  already  mentioned ;  it  may  be  given  in  doses  of  two  to  four 
or  fire  grains  after  food,  well  diluted,  and  combined  with  alkaline 
bromides  in  caaes  in  which  both  forms  of  attack  occur.  There  is 
much  variation  in  the  individual  gastric  tolerance  of  zinc ;  it  can 
often  be  better  borne  with  ^  gr.  of  cocaine  hydrochlorate.  Ethylene 
bromide  haa  been  said  to  lessen  minor  seizures,  but  not  to  arrest  them* 

Arrest  of  Attacks, — The  means  by  which  commencing  fits  may  be 
arrested  bate  been  already  mentioned.  In  attacks  commencing  in 
one  extremity,  the  ligature  is  often  success fuL  The  most  convenieDt 
method  of  applying  it  is  for  the  patient  to  double  a  piece  of  tape,  and 
pass  it  round  the  arm  above  the  elbow,  with  the  ends  through  the 
loop  formed  by  the  doubled  part,  and  bruut^ht  down  to  the  lower  part 
of  the  sleeve  so  as  to  be  aceesaible,  and  easily  pulled  tight,  as  soon  as 
the  warning  is  felt.  Now  and  then  the  repeated  arrest  of  fits  produces 
a  permanent  effect  i  in  one  patienti  for  instance,  the  aura  ultimately 
■topped  spontaueonsly  at  the  place  where  it  had  been  many  time« 
arrested  by  the  ligature.  In  cases  of  this  kind  an  alLempt  has  been 
made  to  produce  a  more  permanent  effect  by  a  blister  around  the  limb.t 
It  is  occaaionally  successful ;  but  the  arrest  of  the  fit,  by  the  ligature 
or  a  blister,  sometimes  causes  so  much  giddinees  and  distress  that 
aome  patients  have  considered  the  remedy  worse  than  the  disease. 

Of  methods  of  arresting  fits  which  begin  in  other  ways,  inhaUtion 
of  nitrite  of  amyl  is  that  most  frequently  (though  not  mvariably) 
■uccessful  J  it  doubtless  acts  by  flooding  the  brain  with  arterial  blood* 
a  potent  agent  for  modifying  the  action  of  the  nerve-elements. 

L«  AndernoD,  *  Am.  Joura,  Mod.  Sc./  1891. 
f  An  old  method  of  trmtitioiilV  revived  by  Browa-^lx^iuLTd  mu&  U^i^t4. 
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During  an  attach  little  treat  ment  is  neeetarjr.  In  pftticnts  who 
l>ite  the  toogue,  a  cork  or,  better,  a  imall  piece  of  india-mbber  ^aced 
between  the  teeth  will  preTent  tbu  accideot.  Tbe  patient  abonU  ba 
laid  down,  for  obnons  reasons;  it  ia  donbtfol,  boireTei!^  wbetbtf 
postnre  inflnencea  tbe  duration  or  aereritj  of  the  attackx.  It  m 
necessarr  to  aee  that  the  clothea  are  looae  about  tbe  neck ;  if  tbe^r  are 
tight  wbeu  tbe  neck  becomea  tuiigtd  and  awollen*  tbe  reaaateaoe  to 
the  return  of  blood  is  increased*  and  extiaTai^tiona  into  the  akin 
and  ooDJuiicti¥»  are  more  probable.  After  the  attack,  the  patient 
ibonld  be  allowad  to  sleep,  if  inclined  to  do  so,  for  at  least  half  aa 
hour. 

In  the  sfoftu  eptlepticus  bromide  often  falls.  The  inhalation  of 
chloroform  usually  effects  only  a  transient  amelioration*  Ki trite  of 
amjl  has  been  recommended  bj  Crichton- Browne.  In  the  cases  I 
haTe  seen,  most  influence  baa  been  exerted  bj  chloral  (gr.  xy  efeay 
three  or  four  hours),  subcutaneous  injectiona  of  morphia  (gr.  ^y,  and 
the  application  of  ice  to  the  spine. 

Oeneral  Management, — It  h&B  been  recommended,  on  theor«%tdcal 
grounds,  that  the  diet  of  epileptics  should  contain  little  or  no  animal 
food.  Tbe  eyideoce  of  experience,  as  far  as  I  have  seen,  ia  opf>o8ed 
to  this  opinion.  I  have  known  the  exclusion  of  meat  from  diet  to 
canae  a  great  increase  in  the  severity  of  the  fits,  which  became  slighter 
when  meat  was  again  gi^en;  and  I  belieye  that  patients  do  beat 
if  a  moderate  quantity  of  animal  food  is  given  twice  a  day,  care 
being  taken  to  avoid  that  which  is  indigestible.  I  baTO  known  one 
case,  howeTer,  in  which  the  patieut  could  never  take  beef  without 
bringing  on  an  attack,  although  he  oonld  take  other  kinds  of  meat 
with  impunity.  Stimulants  should  be  taken  sparingly ;  young  per- 
sons do  better  without  alcohol.  In  all  eases  it  is  moat  important 
that  tbe  regular  action  of  the  bowels  should  be  secured. 

Moderate  exercise  of  body  and  mind  does  good,  but  aerere  and 
exhausting  exertion  ia  undesirable,  and  the  excitement  of  eompeti* 
tive  and  other  eia mi  nations  should  be  avoided*  The  education  of 
ehOdren  should  not  be  entirely  neglected.  It  must  be  remembered 
that  there  are  many  positions  in  life  for  which  epilepsy  constitutes  no 
insuperable  disqualification,  and  for  which  they  may  be  trained,  should 
the  disease  not  be  arrested.  In  this  choice  of  an  occupation,  so  much 
depends  upon  personal  opportunities  that  it  ia  diMcult  to  lay  down 
general  rules.  Bnt  there  is  one  consideration  to  which  all  others  must 
be  aubordinate, — the  calling  must  be  one  which  involves  no  risk  of 
life  from  the  occurrence  of  an  attack  while  the  patient  is  at  work* 
An  outdoor  life  is  better  than  sedentary  occupations,  but  the  choice 
of  the  latter  ia  so  much  larger  that  in  most  cases  a  sedentary  calling 
has  to  be  aelected. 

The  parents  of  a  sufferer  often  conceal  from  him  or  her  the  nature 
of  the  malady,  terming  the  seizures  **  faints,"  in  order  to  avoid 
distress.     Sometimesp  however,  it  is  impossible  to  secure  the  needful 
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cmation*  and  persistence  in  treatment,  unlest  the  nature  of  tbe  mala4f 
t»  known.  But  it  is  wise  for  the  practiticiner  to  cultivate  the  haliit 
of  UBing  tbe  word  "  attack  **  rather  than  fit,  lest  be  give  inadrertentlj 
&  grave  shock  to  a  patient  who  was  before  in  ignomnce. 

The  question  of  marriage  presents  itself  under  two  aspects,  aa 
regard«  the  individual  and  as  regards  tbe  possible  offspring.  Marriage 
liaa  no  influence  on  the  disease,  beneficial  or  tbe  reTerse,  except  so 
far  as  it  maj  involye  deleterious  sexiial  excess.  But  with  reference 
to  the  offi^priog  the  question  is  verj  important.  There  is  no  certainty 
that  the  taint  will  be  transmitted ;  on  the  contraty,  as  regards  any 
individual  child  tbere  is  a  probability  that  it  will  escape.  But  the 
probability  is  also  against  the  escape  of  all  the  offspring  from  diseases 
of  the  nervous  ajstem,  at  least  when  the  disease  in  the  parent  ii 
'  iberited, 

St&Umeni. — Counter-irritation  !n  the  neck  or  scalp  has 
;  amplojed«  the  usual  method  being  by  a  soton  in  the  neck. 
That  it  occaaionallj  does  good  is  undeniable,  and  the  same  is  true  of 
an  extensive  accidental  bum.  In  most  cases  the  effect  is  temporary 
only.  As  the  cases  mendoned  in  the  section  on  Etiology  show,  in  tbe 
rare  form  of  epilepsy  in  which  the  fits  are  excited  by  pressure  on  a 
tender  cicatrix,  or  are  preceded  by  pain  at  such  a  scar,  it  is  right  to 
excise  the  cicatrix*  amputate  a  finger,  or  at  least  resect  a  nerve. 

Trephining,  an  old  remedy,  has  been  lately  brougbt  into  fresh 
prominence.  The  mere  formation  of  a  hole  in  the  skull,  without  in- 
terference with  the  brain,  has  been  employed  in  many  cases  of  idio- 
pathio  epilepsy,  but  tbe  results  obtained  are  little  better  than  tbose  of 
a  seton  in  the  neck,  and  it  is  douMul  whether  the  operation  has  other 
influence  than  that  of  an  energetic  counter- irritation.  But  the  local 
commencement  of  the  fit  in  one  limb  means  local  excessive  instability 
in  the  corresponding  cortical  centre,  and  in  some  cases  it  means  also 
old  organic  flisease,  (When  there  is  active  disease  there  it  probably 
a  tumour,  and  such  cases  have  been  already  considered.)  The  qnes* 
tion  comes,  Is  tbe  removal  of  such  disease  justifiable  ?  The  answer 
must  depend  on  the  character  of  the  fits,  and  on  their  apparent  cause, 
many  of  these  are  local  and  partial,  and  there  is  reason  to  believe 

B^hat  there  is  disease  that  can  be  completely  removed,  an  operation  ii 
justifiable.  If*  indeed,  there  is  no  evidence  of  removable  disease, 
the  excision  of  the  centre,  stimulation  of  which  causes  the  movement 
witk  which  the  fits  commence,  may  arrest  them,  and  if  tbe  area  ex- 
ciaed  is  not  very  extensive,  the  loss  of  power  it  causes  soon  lessens 
to  a  moderate  degi  ee,  as  Horsley  and  others  have  abundantly  proved. 
If.  on  the  other  hand,  the  fits  generally  spread,  not  only  through  the 
side  on  which  they  began,  but  also  to  the  other  side;  if  they  begin 

^with  an  aura  such  as  is  common  in  idiopathic  epilepsy;  or  if  the 

^tient  has  also  minor  attacks  similar  ta  those  of  the  idiopathic  form, 

lie  probability  of   benefit   is  much  diminished*       Apparently   the 

%ted  djscbargea  have  Jed  to  so  wide  a  defieieency  m  tliiA  %ta.b^JUt3 
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of  tbe  nerve-celU  ttat  the  discljarge  will  gtart  from  other  legiont  tf 
the  primary  leeioTi  is  removed.  This  is  the  teaching  of  experience  in 
&  coDsiderable  number  of  such  cases  in  which  the  operation  haa  been 
performed,  including  some  in  which  tbej  were  caused  hj  the  pressure 
of  depressed  bone  or  an  exostosis,  and  the  cause  of  the  irritatiug  prei- 
sure  could  be  easilj  removed,  as  well  as  others  in  which  the  affected 
centre  was  excised*  On  the  other  hand,  in  both  sets  of  cases,  when 
the  attacks  always  began  by  local  spasm  and  remained  one^aided*  the 
operation  has  been  successful,  even  after  many  years,* 

Ligature  of  the  carotid  artery  has  been  performed  without  result. 
Ligature  of  one  or  both  vertebrak  has  been  practised  by  Br,  Alexander^ 
of  Liverpool  (and  by  others  after  him),  as  a  cure  for  epilepsj^  but  the 
results  obtained  are  not  commenaurate  with  the  risk,  although  this 
is  not  so  great  as  might  be  thought.  In  a  few  cases  the  attacks  have 
ceased;  io  the  majority  thej  have  returned  after  a  period  of  a  few 
weeks  or  months* 


COIirYULSIONS:  ECLAlifPSlA- 


Convulsioufi,  resembling  more  or  less  closely  those  of  epilepsy,  may 
occur  from  Tarious  causes.  In  epilepsy,  however  the  disease  was 
originally  excited,  tbe  recurring  convulsions  are  the  result  solely  of 
the  tendency  of  the  brain  to  "  discharge,**  and,  beyond  trifling  dis». 
turbing  influence,  no  cause  outside  the  brain  can  be  discovered. 
When  such  fits  are  due  to  some  other  cause,  they  are  called  simply 
** convulsions.*'  But  this  term  has  also  a  wider  application;  it  is 
applied  to  the  ^ts  of  epilepsy,  and  also  to  those  that  are  produced  by 
organic  brain  disease.  Hence  the  word  '*  eclampsia  *'  has  come  to  be 
used  as  a  name  for  tbe  condition  in  which  convulsions  occur  from 
other  causes  than  primary  states  of  the  brain.  In  epilepsy,  the  con* 
TuIsioBs  themselves  are  the  sole  evidence  of  their  cause ;  in  eclamj 
the  cause  of  the  fits  manifests  itself  by  other  symptoms,  often 
symptoms  outside  the  nervous  system. 

The  term  "eclampsia"  is,  however,  chiefly  used  as  &  desi  gnat  ion , 
for  convulsions  that  recur.  It  is  not  applied  to  the  single  £t  that 
child  nmy  have  at  the  onset  of  an  acute  fever,  or  in  consequence  of  an 
indigestible  meal.  Moreover,  the  convulsive  attacks  that  form  part 
of  the  maoifestationa  of  hysteria  are  also  excluded  from  the  meaniug 
of  the  term.  There  are  three  special  varieties  of  eclampsia^— infiui- 
tile,  puerperal,  and  urcemic, 

*  Such  CUM*  fire  within  the  province  of  ttirgary  ntbef  thfto  that  of  medicloSk 
D^Uili  of  mMXij  citei  of  the  kind  will  bs  found  in  the  writings  of  Hotvley^  MacEwepij 
ADdokhsrib 


INKANTILB   CONVULSIONS, 


769 
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OonnilsioDS  occur  in  joung  children  with  gr^at  readiness,  and  have 
nmj  causrs.  The  Bpecial  liability  of  iDfanta  is  probably  due  to  the 
ooaditioB  of  development  of  the  nerrotiB  sjstem.  At  the  time  of  birth* 
ooljr  parts  of  it  are  structurally  complete.  Extensive  tracts  of  fibres 
have  not  jet  acquired  their  white  medullary  substance,  and  uotil  the 
axis-cjliDders  axe  thus  clothed,  the  fibres  have  but  little  conduct! og 
power,  although  it  is  probable  that  such  power  is  not  altogether 
ab«ent.  But  the  lower  centres  are  farther  advaoced  than  the  higher 
oaeti  and  are,  in  consequence,  imperfectly  controlled,  Tbis  is  pro- 
babty  the  chief  reason  why  reflex  disturhance  so  readily  occurs  in 
fffirly  childhood.  By  far  the  most  f>otent  cause  of  convulsions  in 
ehit4ren  is  tbe  conetitutionai  condition  termed  '*  rickets."  The  essen- 
tial element  in  rickets  is  defective  development ;  the  perversion  of 
development  that  occurs  (e.g,  in  tbe  bones)  is  secoudary  to,  and  con- 
s^uent  on*  its  defect.  At  the  time  at  which  this  constitutional  state 
chiefly  occurs,  the  structural  development  of  the  nervous  system  is 
oomplete.  But  it  is  probable  that  functional  capacity  is  only  fully 
derreloped  after  structural  perfection,  and  the  parts  last  developed  must 
9i^f[«r  from  the  general  delay  in  development  more  than  those  parts 
*flk&t  have  been  longer  perfect  and  longer  in  full  use.  The  lower 
motor  centres  in  the  spinal  cord,  medulla  oblongata,  and  even  In  the 
cerebral  cortex,  are  under  less  than  the  normal  amount  of  control ; 
they  pass  into  a  condition  of  over -activity,  are  excited  by  peripheral 
impressions  with  undue  readiness,  and  thence  is  produced  the  series  of 
symptoms  of  excessive  reflex  action,  laryngismus  stridulus,  carpo-pedal 
dontraotions,  tetany,  and  convulsions*  It  is  probable  that  the  morbid 
tendency  is  exalted  by  an  inherited  neurotic  disposition. 

The  period  at  which  rickets  chiefly  occurs  is  between  the  sixth  and 
eighteenth  months  of  life.  This  period  oorreeponds  with  the  active 
epoch  of  dentition.  Dentition  is  delayed,  with  other  developmental 
processes,  and  bence  the  its  have  commonly  been  ascribed  to  denti- 
tion, and  have  been  called  "  teething  fits/*  It  is  probable  that,  in 
eomfi  cases,  tbe  process  of  dentition  has  an  influence;  it  involves 
irritation  of  the  sensory  nerves,  and  so  may  excite  tbe  coDvulsion. 
But  it  is  certain  that  this  exciting  lufluenoe  is  only  a  small  part  of  the 
process  of  causation,  and  that  it  was  formerly  over-est  i mated »  even 
after  the  relation  of  the  flts  to  rickets  had  been  conclusively  proved 
by  Sir  William  Jenner,  The  convulsions  may  occur  without  any 
disoovt^rable  exciting  cause,  or  they  may  be  produced  by  various  peri* 
pheral  impressions  besides  those  of  the  teeth,  both  in  children  who 
are  rickety  and  in  those  who  possess  only  the  predisposition  inherent 
in  inCancy.  Of  these  causes  the  most  frequent  is  some  irritation  of 
the  gastro-intestinal  mucous  membrane,  especially  by  worms  or  by 
some  sobstance  in  food  that  is  absolutely  indigestible,  such  as  the 
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ikins  of  drierl  fruit,  cun-ants,  Ac.  Among  worms,  lumbrid 
chiefly  influential;  tapeworms  are  rare  in  young  chil(' 
threadworms  scarcely  ever  cause  conrulsions,  although  they  aro 
often  thought  to  do  so.  The  influence  of  irritation  of  the  alimentary 
membrane  in  causing  ooDTnlsions  is  remarkable;  the  effect  cfteii 
occurs  with  very  little  conscious  sensation,  while  contractions  of  the 
intestines  that  cause  acute  pain  have  no  eorre impending  influence. 

Infantile  convulsions  may  also  he  caused  by  morbid  blood-statei, 
Mod  may  attend  the  onset  of  many  acute  diseasi^s.  They  also  occur  is 
stales  of  general  exhaustion,  however  these  are  produced,  especially 
in  that  caused  by  diarrhcea.  Thu«  they  may  form  part  of  the  con« 
dition  called  "  hydrocephaloid  **  (p.  870).  The  predisj^osition  in 
these  cases  probably  depends  on  the  acuto  impairment  of  nutrition 
of  the  nerve-oIementSr  perhaps  also  on  the  deficient  blood-preasui^, 
of  which  the  depressed  fontaneOe  is  evidence.  On  the  other  hand, 
they  result  also  from  mechanical  congestion  of  the  brain,  which 
involves,  among  other  conditions,  a  deficiency  in  the  supply  of  arterial 
blood.  Hence  paroxysmal  eongh,  of  whatever  nature,  but  especially 
that  of  pertussis,  may  lead  to  a  general  convulsion.  Posaibjy,  in 
whooping-cough,  convulsions  may  be  in  part  due  to  the  spread,  rn 
the  predisposed  brain,  of  the  "discharge*'  causing  the  cough.  It  is 
doubtful  whether  convulsions  ever  result  from  active  congestion  of  the 
brain,  which  was  once  thought  to  be  their  common  cause.  If  the 
condition  ever  has  this  effect,  it  is  only  in  excessively  mre  eaaea,  or 
when  the  congestion  is  the  first  stage  of  inflammation.  During  the 
first  few  days  of  life  convulsions  are  not  uncommon,  but  they  pro- 
bably always  depend  on  direct  injury  to  the  brain  during  the  pr( 
of  birth  (see  p.  414).  At  all  periods  of  inftincy  and  childhood 
may  be  due  to  the  occurrence  of  an  acute  cerebral  lesion,  but 
cases  do  not  come  within  the  claaa  consider^  in  this  chapter. 


Stmptomi. — Infantile  convulsions  are  often  preceded  by  other 
eigns  of  disturbance  of  the  nervous  system.  The  child  is  restless  and 
irritable ;  the  aspect  of  the  face  often  changes ;  there  may  be  a  little 
twitching  of  the  mouth  at  times,  or  some  abnormal  movement  of  the 
eyes.  In  rickets,  there  is  often  inversion  of  the  thumbs  and  great 
toes — *' carpo-pedal  contractions" — or  there  have  been  attjbcka  of 
"  laryngismus  stridulus/*  or  more  distinct  partial  convulsions.  The 
actual  attack  usually  comes  on  suddenly^  and  may  occur  during  either 
the  waking  or  the  sleeping  state.  Sometimes  a  aevere  attack  resem- 
bles closely  an  epileptic  fit,  bat  in  general  the  attacks  are  slighter 
than  typical  epileptic  couvulsions.  There  is  a  sudden  fixation  of  the 
eyes,  which  are  often  rolled  up  or  down,  or  to  one  side,  or  may 
converge  or  diverge.  The  face  and  lips  l>ecome  pale.  The  Umbe  and 
tmnlc  are  rigid  and  stiff,  the  head  turned  to  one  side  or  retracted 
Bespiration  is  interfered  with,  and  the  face  beooniee  dusky.  After  a 
minute  or  so.  the  spasm  may  relax»  or  (lees  frequently)  maj 
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I  at  m  itn  epileptic  fit.  SomHimes  tlie  spasm  ii  entirely  clonic* 
but -it  is  then  slight,  and  involves  chieQv  the  face  and  ejes,  or  the 
bands  and  feet  In  other  cases,  again,  a  slighter  tonic  spasm  maj 
0ODtiiiiie  for  a  considerable  time,  half  an  hour  or  more ;  it  is  then 
Scient  to  stop  breathing,  but  may  interfere  with  this  enough  to 
I  a  slight  change  in  the  colour  of  the  face.  In  these  cases  the 
maj  not  change  the  position  of  the  limbs,  and  mav  not  be 
wMotd  until  the  alteration  in  the  colour  of  the  face  attracts  atten* 
ttoo.  when  the  rigid! tj  is  discovered.  Such  peraistent  spasm,  how- 
ever,  uaiiallj  varies  from  time  to  time,  so  that  there  is  really  a  series 
of  convulsions,  with  imperfect  recovery  in  the  intervals.  Many  slight 
atflaaks  are  accompanied  by  a  scream*  and  are  popularly  called 
**«ereaoung  fits;"  there  may  be  nothing  more  than  a  scream  and 
quick  breath iDg  or  grinding  of  the  teeth,  and  brief  rigidity  of  the 
Unibs.  Such  convulsions  are  probably  always  bilateral ;  it  is  doubtful 
wbetber  the  fits  in  true  infantile  eclampsia  are  ever  confined  to  one  side. 

Ths  attacks  termed  ^*  laryDgismus  stridulus"  consist  of  laryngeal 
ip«am»  analogous  to  the  couvuUions,  and.  uuder  the  same  couditions. 
They  oonaist  of  sudden  spasm,  stopping  the  breath  and  causing  the 
child  to  seem  on  the  point  of  death  from  suffocation.  Then  the  spasm 
fttlaies,  and,  with  a  loud  crowing  inspiratioQ,  as  the  vocal  cords  recede, 
the  child  gets  its  brenth  again.  Such  attacks  often  occur  many  times 
daily,  spontaneously!  or  ezdt«d  by  some  sudden  alarm,  or  by  some 
periphwal  impression. 

The  convulsions  of  rickets  may  be  few,  and  cease  after  a  few  days» 
or  they  may  recur  during  several  weeks,  or  even  months.  Not  un- 
commonly they  begin  at  eight  or  nine  months,  and  go  on  through  the 
second  year  of  life,  and  then  oeaae.  They  may,  however,  continue  for 
a  still  longer  time,  and  the  condition  must  then  be  regarded  as 
epilepsy.  Indeed,  whenever  atta<:ks  continue  after  their  cause  has 
ceaseid*  the  condition  is  inseparable  from  epilepsy.  Borne  of  lbs 
children  in  whom  the  fits  cease  after  lastiug  for  a  year  ar  so,  become 
epileptic  in  later  childhood  or  at  puberty. 

DtAONOsis. — The  chief  point  in  the  diagnosis  of  the  nature  of 
infantile  eclampsia  is  to  distlnguiish  from  it  the  conrulsiotis  that 
are  due  to  organic  brain  disease.  Those  produced  by  such  processes 
as  tumour  or  meningitis  are  soon  accompanied  by  other  symptoms 
of  the  morbid  process.  It  is  imfK>rtant,  however,  to  bear  in  mind 
the  fact  that  a  commencing  organic  process  may  increase  the  irri- 
tability of  tbo  brain  before  it  causes  other  eymptoma,  and  then  some 
peripheral  impression  may  excite  a  convulsion.  It  must  be  remembered 
that  a  fit,  eveu  in  a  young  child,  generally  means  some  increased 
eeotml  excitability,  and  the  older  the  child  the  greater  is  its  sigoificance 
in  thii  respect.  If  there  is  not  evidence  of  a  cause  of  increased, 
excitabililj  (such  as  prostration  ar  rickets),  the  possibility  that  then 
may  be  eommauciog  organic  disease  should  always  be  remembered* 
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A  sj^cial  dificiilty  is  preseated  by  the  cases  in  whicb  ooQTulncnii 
are  due  to  a  suddeo  cortical  lesion  and  recur  (see  p.  750).  ll* 
distioctioD  of  these  fits  from  those  of  eclampsia  rests  especiallj  on  ib« 
fact  that  they  are  generally  nnilateralp  aod  often  commenoe  IocaUj  b 
some  part  of  one  side.  When  they  are  accompanied  by  distinct 
evidence  of  hemiplegia,  coiresiionding  in  aide  to  the  conTulsions,  th« 
diagnosis  is  easy.  Often,  however,  the  paralysis  is  slight  and 
otinoticed.  Whenever  fits  are  one-sided»  and  commence  with  a  eudd«o 
series  of  severe  oonrnlsioits,  accompanied  by  the  signs  of  a  cerebri] 
illness,  it  is  eiceediDgly  probahle  that  they  are  of  this  nature.  If 
rt^curring  eclamptic  convulsions  are  ever  unilateral^  they  are  iiot 
consUint  in  seatj  but  afEect,  at  different  times,  cue  side  and  the  other. 

In  all  eases  of  infantile  convulsions  a  careful  search  should  be  mad« 
for  any  peripheral  cause  of  irritation*  such  aa  local  suppuratios, 
intestinal  worms,  and  the  like. 
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P»ooNoaia. — There  is  more  danger  to  life  in  the  eclamptic  conml. 
aions  of  infancy  than  in  the  epileptic  fits  of  later  life.  Fretjuont 
convulsions  may  readily  cause  fatal  exhaustion  in  a  young  and  fts^ble 
child.  The  actual  prognosis  must  be  founded  on  the  severity  And 
frequency  of  the  fits,  and  on  the  strength  of  the  patient.  If  ooafisl- 
sions  continue  for  some  months,  the  prognostic  question  arises — Will 
the  disease  go  on  to  epilepsy?  The  dani^er  is  considerable,  and  it 
increases  the  longer  the  fits  continue.  But  even  after  they  hare 
lasted  for  a  year,  there  is  a  fair  chance  of  arrest. 

TBiATiffENT. — In  the  treatment  of  the  convulsions  of  cbildi^o,  ilw 
first  important  measure  is  to  search  for  their  cause,  and,  if  pofliibie, 
to  remove  it  by  treatment.  This  is  especially  important  in  the  cue 
of  rieketa»  in  which  the  mere  treatment  of  the  attacks  may  have  Utsk 
influence  if  their  cause  is  allowed  to  continue  unchecked,  whereas  the 
treatmeut  of  the  underlying  diathetic  state,  by  cod-liver  oil  and  steel 
wine,  may  alone  speedily  stop  the  tita.  The  attacks  themselves,  whethei 
general  couvulaiona  or  the  local  laryngeal  spasm,  are  generally  amen- 
able to  bromide  of  potassium,  but  it  is  necessary  to  give  this  in  ade* 
quate  doses,  three  grains  to  a  child  under  six  months;  five  grains  to 
one  between  six  and  sixteen  months,  and  still  larger  doses  to  older 
children.  Two  or  three  doses  may  be  given  in  the  day,  Sererr 
attacks  may  need  the  inhalation  of  chloroform,  which  is  almost  alwayi 
effective,  but  may  have  to  be  repeated  two  or  thr^  times  before  the 
bromide  that  ie  given  can  assert  its  influence. 

It  was  formerly  the  custom  to  treat  infantile  eclampsia  by  warm 
baths  and  by  applications  designed  to  draw  the  blood  to  the  skin,  Ou 
the  theory  that  the  convulsions  were  the  result  of  cerebral  coDgesttoiL 
Grey  powder  was  given,  in  frequent  doses,  to  combat  the  snppoaM 
local  condition.  Indeed,  the  fact  of  a  patient  having  suffered  from 
infantile  convulsions  may  still  often  be  correctly  surmised  from  ihe 
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indicatJOQa  presented  bj  the  permanent  teeth  of  the  influence  of  tlie 
OMrear?  in  early  life.  The  theory  was  certainly^  erroneous,  and  it  is 
doubtful  whether  the  treatment  did  anj  good.  I  rememberp  when  a 
pupil  ID  the  country,  spending  the  greater  piart  of  a  day  watching  in 
Tmin  for  the  eipeoted  effect  of  rept^ated  warm  baths  on  the  almost 
ooaiiiiuous  tome  conyulsion  from  whiuh  a  rickety  child  was  siifFering« 
Oflrtninl J*  unless  a  warm  bath  haa  an  immediate  effect,  it  is  useless  to 
npest  it. 

The  dentition  theory  of  the  origin  of  the  con  tu  Is  ions  led  to  the 
almost  ttniversal  adoption  of  the  practice  of  lancing  the  gum  oyer  a 
coming  tooth  to  lessen  the  irritation.  As  the  sole  or  even  the  chief 
element  in  the  treatment/the  measure  is  a  mistake,  since  it  deals  with 
the  least  important,  and  often  quite  unimportant,  element  in  the 
Cftuaatiou  of  the  conyulsione.  It  is,  howerer,  probable  that  the 
measiire  doea  sometimes  facilitate  the  eruption  of  the  tooth,  and  may 
Ihui  lessen  any  irritation  that  exists. 

FtTEEPERAL  CoNTULSIONS :   FUERPHRAL   EcLAMP8la^ 

Btioloot. — Towards  the  end  of  pregnancy,  during  labotir,  and  tifter 
labour,  women  sometimes  su^er  from  severe  canyulsions,  and  of  those 
thus  attacked,  many  die — from  20  to  30  per  cent.  Women  who  are 
pregnant  for  the  first  time,  and  those  who  are  comparatively  young, 
are  the  most  prone  to  suffer,  and  in  them  the  matady  is  most  fiitaL 
A  few  of  the  patients  have  been  epileptic,  and  the  fits  are  simply 
tho«e  to  whioh  they  haye  long  been  liable.  In  most  cases  of  epilepsy, 
howeyer,  the  attacks  do  not  occur  during  the  puerperal  period.  In 
MMDe  other  cases^  yery  rare,  there  baa  been  evidence  of  no  other 
cuieal  condition  than  an  over*  ex  citable  state  of  the  nervous  system, 
a.nd  the  convulsions  were  distinctly  excited  by  the  pains  of  labour,  or 
by  the  irritation  of  digital  examinations.  In  the  vast  majority  of 
ci«ei*  howeyer,  puerperal  convulsions  are  associated  with  the  presence 
of  a  large  quantity  of  albumen  in  the  urine,  in  which  casts  also  are 
found,  and  urea  is  deficient  in  quantity.  In  fatal  cases,  the  kidneys 
present  indications  of  prolonged  congestion,  and  often  a  condition  tbat 
has  been  generally  regarded  as  one  of  nephritis.  These  signs  of 
kidney  disease  may  be  accompanied  by  distinct  cedema  of  the  sub* 
cutaneous  tissue.  The  association  of  puerperal  conyulsions  with  such 
evidence  of  altered  function  of  the  kidneys  is  too  frequent  to  be 
without  very  strong  significance,  and  the  balance  of  evidence  is  strongly 
in  fayour  of  the  common  inference  that  haa  been  drawn  trom  the  asso* 
ciiitiun — ^that  puerperal  convuUioua  are  really  uraemic  convulsions, 
or  at  least  due  to  the  retention  in  the  blood  of  material  that  should 
be  eliminated  by  the  kidneys.  They  differ  from  such  convulsions 
under  other  circumstances  in  the  common  absence  of  pronounced 
ursmic  coma,  hut  they  differ  also  in  another  fact,  which  explains  to 
eume  extent  the  absence  of  coma — the  presence  of  a  powerful  cause  of 
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reflex  irritatioB,  whiob,  as  we  hare  just  seen,  may  eidto  00DTtil«iciii 
apart  from  &nj  toisemtc  iofluence,  and  when  no  other  predispoution 
exists  than  an  undue  cf^ntral  excitabilitj  of  the  nervooi  system.  We 
must  remember,  also,  that  the  condition  of  pregnancy  itself  inTol^fii 
an  abnonnal  state  of  the  nei-ve-ceutres,  as  is  clt-arly  0bown  by  tb« 
occnrrenoe  of  many  fnnctional  disorders,  socb  as  chorea  and  tetaiiy* 
Thus  the  inEueDce  of  the  blood-state  is  exerted  on  predispo«ed  oenirei, 
and  is  aided  by  peripheral  irritatiou,  which  is,  under  the  circum«tiiioet» 
peculiarly  powerful.  MoreoTer,  even  when  ottier  signs  of  nnemift 
are  absent,  albuminuric  retinitis  often  testifies  to  tbe  intensity  of  the 
inflnence  on  the  system  exerted  by  the  renal  disease,  and  is  a  proof  of 
the  essential  corres|>ondence  of  the  state  with  that  of  Brtght*s  diseMe, 
which  bas  been  overlooked  by  m»iny  writers. 

The  evidence  is  so  conclusive  that  it  seems  hardly  worth  wbile  to 
menlion  the  objections  that  have  been  raised  to  the  theory,  or  the 
hypotheses  that  hav©  been  put  forward  to  take  its  placa.  In  additioa 
to  the  absence  of  other  signs  of  uraemia,  which  bas  been  already  dis- 
cussed, it  has  been  alleged  that  albumeo  is  to  be  found  in  so  large  i 
proportion  of  pregnaot  and  puerperal  women  that  its  coineidenoe  with 
oonvulsions  has  no  significance.  But  it  is  a  question  not  of  the  mere 
presence  of  albumen,  but  of  its  amount,  and  the  amount  thai  is 
,  oommon  apart  irom  conrulsions  is  trifling  and  without  sigoifieanos** 
^  On  the  other  band,  clinical  experience  shows  that  whenever  a  woman, 
at  or  near  labour,  presents  much  albumen  in  the  urine,  with  otber 
signs  of  nephritis,  she  is  in  immineut  danger  of  convulsions*  The 
uhtef  other  theory  that  has  been  put  forward  is,  that  there  is  MiMUa 
of  the  brain,  the  result  of  a  watery  state  of  the  blood  and  of  rum- 
motor  spasm,  which  is  itself  due  to  tbe  influcDce  of  irritation  of  tiss 
uterine  nerves  or  of  the  nerves  of  the  sacral  plexus.  To  render  this 
theory  tenable  it  has  yet  to  be  proved,  first,  tbat  there  is  more  ?aso^ 
motor  spasm  than  frequently  exists  iu  various  conditions  without 
convulsions  ;  and  second ly^  that  vaso-motor  spasm  ever  yet  gave  rise 
to  a  fit.  The  only  hypothesis  that  deserves  future  atteution  is  th&t 
the  renal  condition,  and  perhaps  the  convulsions  also,  are  dae  to 
microbial  infection  of  the  blood.  This  has  been  supposed  to  be  due  to 
infarction  of  the  placenta,  in  which  white  nodules  have  been  founds  coo- 
taining  bacilli  that  are  said  to  cause  convulsions  in  pregnant  animala 
But  more  facts  are  needed  to  put  the  theory  od  a  current  footing. 
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Symptoms,— Puerperal  convulsions  occur  during^  before,  or  after 
labour.  They  may  not  only  be  distinctly  excited  by  the  local  irritatioD, 
but  are  sometimes  set  up  by  other  causes,  as  a  blow  on  the  head  (Eng- 
strom),  while  the  depression  of  anxiety  and  fear  seems  sometimes  W 
aid  in  their  production.     In  addition  to  the  oedema  already  mentiooedf 

*  TMi  point  hnj  b€«ii  sb)y  sod  condtsiively  di«eiiMed  by  Galsban,  *  Bririili  M§L 
Jonni^'  Asg.  dO(h,  1880* 
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their  onset  it  often  herald^  hj  severe  headacbe,  preeordial  pain,  or 
•utldea  amaurosiBp  the  latter  certaiolj  and  tbe  otbers  probablj  uremic 
in  origin.  Tbe  onset  ta  usually  sudden,  and  the  convulaionB  generallj 
resemble  closelj  tfao»e  of  epilepsy.  Tbere  is  absolute  unconsciousness, 
the  toDgue  is  frequently  bitt^D,  and  tbe  bladder  and  rectum  may  be 
emptied  during  tbe  fit.  One  differeoce  from  ordinary  epileptic  fits  is, 
tii&t  ?ery  frequently  tbe  a0i*ctioQ  of  the  two  sides  is  not  simultaneous, 
but  suceeBStTe.  Tbe  eyes  are  often  conspicuously  InToIved.  In  one 
oasa  in  wbicb  the  character  of  tbe  fits  was  very  carefully  noted^  each 
b«g&n  with  nvstngmus,  lateral  and  to  tbe  left.  Then  first  tJie  eyes 
and  afterwards  the  bead  were  strongly  turned  to  tbe  left,  and  clonic 
^ynn  came  on  in  both  eyelids,  with  tonic  contraction  of  tbe  left  eidd 
of  the  face,  and  tbe  left  arm  and  leg.  First  the  wriat  was  extended, 
then  strongly  flexed  and  pronated.  Subsequeotly  the  eyes  and  bead 
Inrned  to  tbe  right,  and  the  right  arm  and  leg  were  rigid  like  tbe  left, 
BO  that  tonic  spasm  became  uniTersal,  and  tbe  tongue  was  thrust  out 
of  tbe  mouth  ;  then  general  clontc  spasm  set  iQ»  with  horizontal  njs- 
tmgTOJC  moTement  of  tbe  eyes.  Tbe  spasm  ceased  on  the  left  side 
sooneir  than  on  the  right.  During  tbe  coum  that  foOoweii,  tbe  eyes 
were  rolled  upwards*  All  the  fits  were  the  same,  save  that  in  the 
earlier  attacks  tbere  was  opisthotonos,  and  the  kter  fits,  as  tbe  patient 
bec&me  exhausted,  were  liniitcd  to  the  face,  involving  especially  the 
fruutales.  The  patient  was  a  young  married  woman  aged  eighteen, 
who  hod  an  intense  droad  of  parturition.  Tbe  first  it  commenced  soon 
after  lal>our  set  in,  and  each  paiu  excited  a  convulsion,  She  was 
deiifcred  with  the  forceps,  but  the  fits  continued,  with  an  interval 
alter  labour  of  four  Lours,  and  bbe  died  forty-eight  hours  from  tbe 
onset.  The  temperature  rose  to  103^,  and  continued  at  that  point, 
Tbe  urine,  when  heated,  became  solid  from  albumen,  and  tbe  kidtteys 
after  death  presented  the  characteristic  signs,  naked -eye  and  micro- 
scopic, of  acute  inflammation.  In  some  cases,  in  which  the  con-mi- 
sions  are  Tery  severe,  the  temperature  rises  to  lOB^  or  109%  as  it 
may  do  in  the  tiatus  epilepUcus,  The  average  mortality  in  puerperal 
convulsions  is  alout  30  per  centf 


Tbeatment.— The  treatment  is  in  part  obatetrical,  the  most  impor- 
tant element  being  the  termination  of  pregnancy  ;  and  the  problem  of 
waiting  for  the  child  to  be  capable  of  living,  and  at  tbe  same  time 
rroiding  undue  risk  to  the  life  of  the  tnolber,  is  one  of  the  most 
delicate  and  difficult  tasks  in  obstetric  practice.  For  the  convulatons 
themselves,  venesection  was  formerly  employed,  and  when  much 
blood  had  flowed,  the  fits  usually  ceased ;  but  the  consequent  exhaua* 
tion  of  the  patient,  and  the  discovery  of  the  coincident  kidney  disease^ 

*  By  Dr.  Hyde  Marriott,  fonnerly  of  Univertity  College  Hofpiial*  to  whom  I  am 
indebted  for  tbe  report  of  the  cuse. 

f  Of  62  euet  in  Uw  K6nig«b«rg  Hospital  RecoriU«  the  percentaga  mortuHtjr  of 
mothcn  wai  2^,  and  of  childrea  88  p«r  coot,  (Gettkant,  *  DIm.  KOni^b./  IBS  I). 
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have  led  to  tbe  abandonment  of  tbii  practice,  especiallj  in  view  of  ( 
fact  tbat  inbalations  of  cbloroform  are  HBually  suocessCul  in  arresti]] 
eacb  oonrulsioa.  As  long  aa  the  tnbalatioQ  is  kept  op,  the  cobtuI- 
aiona  may  cease,  but  when  it  is  discontinued  they  too  often  retnro. 
The  treatment  of  tbe  blood^state  ia  necessarily  limited  under  tbe  cir- 
cumstajices  of  parturition^  and  yet  it  is  unquestionably  most  impor* 
tant.  Tapour-batbs  have  been  employed,  and  so  have  pilocarpine 
and  nitrite  of  amyl»  sometimes  with  success.  Theoretically »  rent* 
seotion  and  transfusion  might  be  expected  to  afford  more  chance  of 
recovery  to  a  desperate  case  than  any  other  measure.  For  further 
details  of  treatment  tbe  reader  is  referred  to  works  on  obstetiic 
medidneu^ 

tTa^MIO    COKTULBIONS. 
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The  nature  and  precise  cause  of  tbe  convulsions  of  nnemia  u« 
topics  beyond  tbe  province  of  this  work,  but  it  may  be  convenieot 
briefly  to  describe  their  eharactera.  Tbey  occur  only  when  tbe  kidaej 
disease  has  profoundly  affected  the  system  and  has  altered  tbe  state  of 
the  blood ;  in  chronic  kiduey  disease  there  are  usually  other  indica- 
tions of  this  effect  in  hypertrophy  of  the  heart  and  albuminoiio 
letdnitis, 

Ur»mic  convnlaiona  usually  set  in  suddenly,  and  there  may  be  m 
preceding  symptoms  to  indicate  wbat  ia  coming.  In  some  cases,  how* 
ever,  they  are  preceded  by  otber  symptoms  of  unemia,  as  coma  or  amaa- 
rosis.  The  tits  are  seldom  isolated  ;  uanalty  several  occur  in  a  sbott 
time,  sometimes  in  the  course  of  an  hour,  sometimes  at  intervals  of 
several  hours. 

The  convnlsion  usually  resembles  very  closely  an  epileptic  fit,  oon* 
dfiting  of  tonic  and  clonic  spasm.  The  preponderance  of  the  spasm 
on  one  aide  ia  generally  well  marked,  and  causes  a  strong  deviation  of 
the  head  and  eyes  to  one  side.  Occasionally  the  convulsion  is  uni- 
lateral, but  the  affection  of  one  sideia  not  constant^ — the  side  involved 
varies  in  different  Ets.  Anoi  her  occasional  cbaracteristic  is  a  apedal 
affection  of  tbe  muscles  of  the  face,  which  may  be  bilateral,  as 
was  conspicuous  in  tbe  case  of  puerperal  amvulaions  described  above, 
Kyatagnius,  as  in  that  case,  is  sometimes  observed,  the  quick  move- 
ment being  to  the  aide  towards  which  the  head  deviates.  Tbe  convnl* 
dons  often  begin  locally,  now  in  one  part,  now  in  another,  but 
quickly  spread.  The  pupils  are  uaually  dilated  during  tbe  fit,  and 
do  not  act  to  light,  but  I  have  known  them  to  be  contracted,  and 
to  dilate  afterwards^  In  severe  convnlaions  the  interference  with 
respiration  ia  very  marked,  and  the  tongue  may  be  bitten.  Immedi- 
ately after  the  fit,  the  knee-jerk  may  not  he  obtained.    The  patient 

^  Manj  papers  relating  to  tbia  affection,  bj  Gal&lln^  Bonner,  and  others,  will  b* 
found  in  the  'Brit.  Med.  Joum./  1891,  voLE 
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%j  sleep  for  a  time  after  tHe  attack,  as  after  an  epileptic  fit,  or  maf 

MB  into  a  state  of  coma,  or  may  be  merely  drowsy. 

Tlie  treatxneat  of  ui^ssmio  convulsions  is  that  of  tbe  blood-state. 


VERTIGO. 


The  term  •*  Tertigo  "  means,  by  derivation,  a  "  turning/'  and  Is  used 
as  a  desiignation  for  any  movement  or  sense  of  movement,  eitber  in 
tbe  individual  bimself  or  in  extertiaL  objects,  that  iuToIves  a  defect, 
ittJ  or  seeming,  in  tbe  equilibrium  of  tbe  body.  Tbe  word  "  giddi* 
oeM"  is  used  as  a  popular  synonym  for  vertigo.  An  exact  and 
complete  appreciation  of  tbe  relation  of  the  body  to  its  physical 
anrronndiogs  is  involved  in  tbe  mental  state  that  we  call  ^'conscious- 
neas,**  If  that  appreciation  is  incorrect  in  any  degree — and  it  ii 
rendered  incorrect  by  a  false  sense  of  movemeut^ — to  that  degree  the 
sense  of  perfect  oonseiousnesd  is  interfered  with.  Hence  vertigo 
alwajB  involves  a  slight  interference  with  consciousness.  Tbis  fact 
influences  the  popular  use  of  the  term  '*  giddiness,"  which  is  some- 
times used  to  designate  a  mental  state  of  imperfect  consciousness 
when  there  is  no  sense  of  movement,  and  in  which  there  is  nothing 
that  would  be  termed  '*  vertigo  **  in  the  strict  medical  use  of  the  word. 
The  word  '*  dizziness"  is  more  often  used  in  the  sense  of  imperfect 
consciousness,  but  it  is  also  sometimes  used  as  a  loose  synonym  foi 
**  giddiness,*  *• 

Vertigo  is  a  common  symptom  of  organic  brain  disease^  but  in  such 
cases  it  is  associated  with  other  distinct  symptoms  of  its  cause,  and 
has  been  already  considered  (p.  97).  In  all  ease^,  indeed,  it  is  merely 
a  symptom  of  some  definite  morbid  state,  but  in  many  conditions  it  is 
a  symptom  that  is  far  more  obtrusive  than  its  cause.  Hence  it  has 
become  customary  to  describe  vertigo  as  if  it  were  a  definite  disease, 
and  tbe  method  has  considerable  practical  convenience,  although  it  it 
not  logically  correct. 

Before  describing  the  special  forms  presented  by  vertigo,  it  is 
desirable  to  consider  what  is  known  of  the  symptom  and  its  origin. 
Tbe  subject  involves  a  very  obscure  branch  of  tbe  pathological 
physiology  of  the  nervous  system.  Vertigo  is  essentially  a  sense  of 
iuToluutary  movement,  but  it  may  be  perceived  only  aa  an  apparent 
movement  of  extenial  objects, — "subjective,"  and  *' objective**  vertigo. 
It  involves  a  sense  of  defective  equilibrium,  and  it  is  necessary  to 
consider,  first,  what  we  know  of  tbe  way  iu  which  equilibrium  is 
maintained  under  normal  circumstances. 

•  The  origiuftl  meaning  of  *'  gidd^  **  wai  mirtbrnl  (•  eeiue  ftlU  extnnt).  tad  ihti 
of  ''dissj  "  wfti  fooliih  or  dulL 
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Tbe  maiutenaiiGe  of  equilibrium  U  effected*  eieept  wlieii  ibebodjb 
At  reft,  bj  the  actiTitj  of  the  muscles,  toBuenced  bv  tbe  brmm.  Wben 
the  bodj  18  at  rest^  the  eqoilibnum  is  permitted  by  the  abcenoe  off 
muscular  cootraction.  The  action  of  the  braic  a  id  some  waj  deter* 
miued  l^  certain  centripetal  impresaiouB,  which  gtre  intonnatioD  to 
the  cerebral  centJ^s  a«  to  tbe  relation  ot  the  bodj  to  external  objects^ 
as  to  the  maoner  iu  which  the  bodj  is  supported*  and  as  to  ita  poel* 
tioD.  (1)  Setuory  impressions  come  from  the  sJdn,  Ac,  of  the  parti 
on  which  the  body  is  resting.  (2)  Centripetal  impressions  reach  ihm 
brain  (probably  in  part  through  the  cerebellum)  from  these  mosdec, 
the  contraction  of  which  determines  the  posture  oi  tbe  bodj  and  ita 
support;  the  most  important  of  these  are  from  the  mnseles  of  the 
legs  aod  lower  part  of  the  trunk.  (3)  luformation  as  to  the  position 
of  the  eyes  and  head  shows  the  relation  of  seen  objecta  to  the  bodj} 
this  information  is  chiefly  derived  from  the  sense  of  the  ac^ve  inner* 
Tation  of  the  muscles  (see  p,  173),  probably  aided  by  centripetal 
impressions  from  them,  (4)  Impressions  from  the  semicircular  canala 
of  the  internal  ear,  which  are  apparentlj  due  to  the  pressure  of  tbe 
endolymph,  tinder  the  influence  of  grari tation  and  of  moTenaeut 
(Flourens,  Goltx,  Cyon,*  Ac.).  We  shall  hare  to  consider  these  in 
greater  detail  presently* 

Of  these  various  impn  ssions^  which  are  doubtless  always  acting  on 
the  intra-cranial  centres,  only  those  of  the  first  class  are  felt  as  sensa- 
tions ;  the  others  seem  to  give  rise,  in  some  way,  to  peroepttona — of 
posture,  &c., — which  are  not  true  sensations.  They  apparently  act 
on  some  centre  through  which  equilibrium  is  maintained,  and  which 
in  some  way  regulates  the  outgoing  currents  of  nerre- force,  probably 
the  middle  lobe  of  the  cerebellum,  We  can  trace  a  connection 
between  it  and  many  of  the  afferent  paths  couoemed.  It  may  naerely 
co-ordinate  these  impressions,  and  influence,  according  to  them,  tbe 
cerebral  centres  whence  tbe  outgoing  currents  proceed,  and  the  statea 
of  tbeae  motor  cerebral  centres,  thus  induced,  may  inBuence  con- 
adoiuxieis  as  the  "  perceptions**  alluded  to.f  This  idea  harmonises 
the  wrious  facts  better  thaa  the  asaumption  that  the  outgoing 
impulses  proceed  directly  downwards  from  tbe  cerebellar  centre,  of 
which  there  is  no  evidence,  direct  or  indirect. 

If  any  one  of  tbe  centripetal  impressions  that  regulate  equilibria! 
CO >ordi nation  is  imperfect,  we  are  chiefly  conscious  of  the  effect  on  the 
action  of  the  centre,  not  of  the  imperfection  itself.     It  is  thus  that 

*  Tbe  vnrioui  experimeiiti  on  the  lobject  are  d«ecrib«ci  In  moet  text-boolct  «f 
pbytiology.  Their  detaiU,  however  tnt«festing,  beve  not  sad)  »  direct  bemriiig  oo 
tbe  mediciil  aspect  of  T^rtigo  to  make  it  worth  while  to  deicribo  them  here. 

t  Wh&t  may  be  termed  tbe  peroeptive  cbAracter  of  the  ittduence  oa  oomciuuencM 
^iti  origin  in  proceeeee  not  felt  directljr — is  ilhutrated  by  tbe  fact  that  there  is 
iometimet  a  feeling  that  objeote  are  moving^  coinblni'd  with  a  cotiftdoujoeia  thai 
they  are  not*  Some  pntitinu  deecribe  a  feelitig  of  impending  giddineaa  at  being  as 
dittresaing  as  actual  giddineia* 
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▼ertigo  **  seems  to  arise,  at  least  in  many  coDditiana.  Timt  Tertigo 
I  oommoalj  a  disturbance  of  tbe  actioD  of  some  centre,  aud  is  not  a 
consciousness  of  tbe  defective  centripetal  impression,  is  sbown 
bj  tbe  fact  that,  when  well  marked,  it  is  clearl j  a  sensation  of  a  motor 
pfooeM>  There  maj  be  merely  a  sense  of  moTement,  but  if  the 
•enaation  is  intense,  there  is  actual  movement,  and  this  is  in  tbe  same 
direction  as  tbe  sensation  of  movement. f  From  this  it  appears  that 
tbe  sensation  felt  is  the  result  of  tbe  process  which.  In  greater  degree, 
causes  the  movement,  t.  «.  it  is  due  to  a  motor  process.  Even  when 
tbe  apparent  movewent  is  in  external  objects,  tbe  same  correspondeucd 
is  often  observed  ;  if  the  patient  moves,  or  seems  to  move«  it  is  often 
in  tbe  same  direction  as  that  in  which  objects  appear  to  move.  This 
is  intelligible  onljr  on  tbe  ussumption  that  the  sensation  is  due  to  a 
motor  process.  If  a  person  actually  moves,  and  an  object  remains 
opposite  bis  face  (in  tbe  ceutre  of  his  Eeld  of  vision),  he  rightlj  infers 
that  it  has  moved.  The  subjective  process  in  vertigo  leads  to  tbe 
aame  inference.  Sometimes,  however,  objects  appear  to  move  in  tbe 
opposite  direction  to  that  of  tbe  sense  of  subjective  movement ;  to 
thk  we  shall  preseotly  return. 

These  statements  applj  to  what  may  be  termed  typical  vertigo  from 
derangement  of  guiding  impulses.  But  vertigu  may  be  dno  to  other 
cailiOfl-  We  bare  seen  that  it  is  common  in  epilepsy  as  tbe  warning 
of  esvere,  and  the  sensation  in  slight,  attiicka.  We  can  understand 
ite  oGOurrenoe  Id  these  oases  on  the  theory  just  described.  In  epilepsy 
tbere  is  a  spootaneous  motor  discharge,  which  may  be  one-sided,  or 
merely  greater  on  oDe  side  than  on  tbe  otber ;  in  either  case  there  wUl 
be  a  tendeucy  to  lateral  movement,  which  is  actually  seen  in  tbe 
defialioD  of  the  bead  and  eyes,  and  may  give  rise  to  positive  rot^it ion. 
This  motor  process  may  be  felt  as  vertigo  before  it  causes  movement, 
or  when  it  is  too  slight  to  cause  movement.  Hence,  too,  we  caa 
understand  that  many  organic  lesious  of  tbe  brain  should  cause 
vertigo  at  tbe  time  of  their  occurrence,  juAt  as  they  may  ako  cause 
oonvulsion. 

But  the  sensation  is  not  always  thus  de^ite,  and  does  not  always 
oonespond  to  the  motor  process.  It  may  be  meri^ly  a  vague  seuse  of 
misteadiness  or  uncertaiuty.    It  is  potable  that  in  some  cases  it  may 

*  Thii  fact  hat  been  repeatedly  iuiiited  oa.  as  of  p^ramoiiul  importaQce,  by  0r. 
HnghUngi  J»ck«on.  It  was  a1«o  pgiuted  out*  bog  ago,  by  Dr.  Ktu^U  Reynolds  i 
**  Tha  faeling  of  oqailibriam  rfr«ulu  from  tba  hannooy  of  oar  ditlereat  •eaaations 
among  tb«mftelvat«  mad  with  lUe  motor  impalie  wblcU  is  their  oombaied  cffecL 
When  i»y  one  group  ot  the  leaiiuri&l  impreuiou*  iadlitorted  or  remoT^d^thebiUjitice 
ii  disturbed,  and  mb  tbeie  impresaiuui  are  tbenuclve*  the  stimuli  of  uiuicobLT  action, 

AtUfiiipti  arti  ai:»de  for  its  reitumtioo pimlucing  vt^rtiginoui  or  allied  move- 

m«uU."'— HuswU  ltt!ytiold», '  Vertigo,'  Iioudoti,  Cburchrll,  1S54« — a  pHper  in  wbicb 
are  coUoctvd  all  tho  older  fucta  aud  opiuiona  on  tbe  vubject. 

t  It  may  be  partial*  as  io  a  p&tient  »a  whom  a  teadsnry.  In  walking,  to  davkte  to 
tbe  left  was  aocooipaniad  by  an  irrotiatiblo  impuUe  to  put  tho  right  Icf  actow  tbo 
left*  which  often  eaneed  a  fftlL 
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be  a  more  direct  effect  of  the  deraDged  and  discordant  centripetal 
processes »  or  the  Tagiieness  of  the  sensation  maj  be  due  to  the  trifling 
character  of  the  motor  disturbance,  or  elements  in  its  production 
which  we  cannot  yet  clearly  discern. 

The  mechanism  of  yertigo  is  thus  so  complex,  and  our  knowledge  of 
it  is  BO  fragmentary  I  that  we  may  easily  go  Tery  far  wrong  if  we 
endeayour  to  formulate  the  precis^  mode  in  which  any  giren  sensation 
is  produced,  or  the  actual  disturbance  that  exists  in  any  given  case. 
But  at  the  su.me  titue  we  may  note  the  apparent  suggestiyeuess  of 
some  of  the  phenomena,  in  considering  their  features.  The  exact 
character  of  the  sensation  experienced  is  often  very  difficult  to  ascer- 
tain ;  and  this  is  not  surprising,  for  the  movement  is  one  of  intenia 
mental  confusion,  in  which  accurate  observation  is  most  difficult. 

The  apparent  movement  of  the  individual  himself^  the  subjective 
yertigo,  as  we  have  seen,  varies  much  in  different  cases.  When  it  ii 
definite  in  character,  its  direction  is  often  emphasised  by  the  fact  that 
the  patient  falls  or  tends  to  fali  in  the  same  direction.  There  may  be 
a  tendency  to  incline  to  the  right  or  left,  or  to  turn  towards  right  or 
left,  but  more  often  this  is  combined  with  a  movement  forwards  or 
backwards.  Sometimes  there  is  a  sense  of  going  downward b^ — of 
linking.  One  patient  described  it  as  if  there  were  a  powerful  magnet 
in  the  earth,  drawing  him  towards  its  centre ;  another,  as  if  there 
were  a  huge  weight  on  his  head,  pressing  him  downwards.  A  sense 
of  falling  from  a  height  is  also  common,  and  is  probably  familiar  to 
most  persons  as  a  sleep 'Sensation,  the  cause  of  which  will  be  con« 
side  red  presently.  It  is  noteworthy  that  the  sense  of  going  down* 
wards  towards  the  earth  may  have  the  same  character,  whether  the 
patient  is  standing  or  lying.  This  sensation  is  occasionally  felt  when 
there  is  disease  of  the  semicircular  canal  s^  and  it  appears,  therefore, 
as  if  the  precise  direction  of  the  false  sensation  were  determined  by 
the  true  sensations  engendered  by  the  posture  of  the  body.  The 
patient  who  feels  as  if  he  were  linking  into  the  earth  when  he  is 
standing,  feels  as  if  be  were  sinking  thruugh  the  bed  when  he  is  lying. 
The  opposite  sensation,  that  of  rising,  is  uncommon,  but  one  form 
has  been  described  to  me  as  a  sense  of  **  walking  on  the  air/*  or  asif» 
when  sitting,  the  body  scarcely  touched  the  chair. 

The  apparent  movement  of  objects,  objective  vertigo,  may  be  ao 
impression  that  they  are  passing  before  the  patient  in  a  given  manner, 
lateral,  upwards,  or  downwards,  as  we  have  seen,  which  usually 
corresponds  to  that  in  which  the  patient  seems  to  move.  ItisusuaJlj 
couibiiied  with  subjective  vertigo,  and  intensifies  the  distress,  so  that 
the  eyes  have  to  be  kept  closed  in  severe  cases.*  In  some  instaneeii 
however,  the  direction  in  which  objects  seem  to  move  is  opposite  to 
that  of  the  subjective  movement.     The  expUnatiou  of  this  is  difficulty 

*  Even  openin^r  tlie  cytrs  in  the  dark,  when  no  objt^ct  cnn  be  ieen,  mt^y  iuteaalf^ 
(be  vertigo,  an  illuattntion  of  the  clo8«iic8«  and  eilent  of  tlie  atiociatlon  oJ  the  «# 
of  the  eyei  nnd  the  maintenance  of  cquili^^riuiii. 
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mmj  Bot  be  always  the  same.  In  some  cases  tbe  disturbance 
loay  not  involve  the  Tisunl  ceo  tree  in  s  neb  a  way  as  to  give  rise  to  the 
error  of  loference,  which  causes  the  apparent  movement  of  objects  in 
the  same  direction  as  the  subjective  movement.  If  a  person  ib  health 
turos  round,  objects  seem  to  move  iu  the  opposite  direction,  because 
their  images  move  across  the  retina  ;  in  some  cases  of  vertigo  there 
ma?  be  a  false  impreistonof  such  a  reverse  mo vemeut^  although  there 
is  no  movement  of  the  images  on  the  retina.^  In  the  siime  way,  to  a 
patient  who  fell  forward^  it  seemed  that  the  ground  rose  up  to  meet 
htm,  while  to  one  who,  in  bed,  felt  as  if  rolling  over  to  the  left,  the 
left  tide  of  the  bed  on  which  he  was  lying  seemed  to  be  rising  up. 
This  eondition,  in  which  objects  seem  to  move,  as  they  would  seem  if 
the  person  moved  but  the  objects  did  not,  is  perhaps  a  less  complete 
form  of  vertigo  tbao  that  in  which  objects  seem  to  move  leitk  the 
individual. 

In  other  cases  again,  objects  before  the  eyes  seem  to  move  in  a 
manner  that  has  no  eiact  parallel  in  the  subjective  vertigo^  Every 
object  may'  seem  to  be  rotating  on  its  own  axis,  or  all  the  objects  may 
■eem  to  rotate  around  a  fixed  point ;  rarely  objects  rotate  towards 
the  ptttient.  In  these  cases  the  subjective  movement  may  be  a  simple 
one  to  right  or  left,  or  there  may  be  no  subjective  vertigo;  the 
apparent  rotation  of  external  objects  may  be  the  only  sensation  of 
which  the  patient  is  conscious.  The  disturbance^  in  such  cases,  is 
probably  complex,  and  we  cannot  yet  discern  its  possible  mechanism. 

There  seems  to  be  a  special  relation  between  the  labyrinthine 
impressions  and  the  movements  of  the  eye,  and  in  labyrinthine  vertigo 
there  may  be  an  actual  involuntary  movement  of  the  eyes.  This  is 
probably  the  slightest  degree  of  the  actual  movement  which,  as  we 
have  seen,  occurs  in  many  cases,  and  involves  the  whole  body;  when- 
ever there  is  actual  rotation,  the  eyes  and  head  lead  the  way. 

There  is  a  close  association  of  vertigo  with  vomiting,  aud  often  also 
with  disturbance  of  the  vaso-motor  system  |  in  vomiting  from  any 
cause  there  is  often  a  "  cold  lierspiration."  Intense  giddiness  almost 
always  causes  vomiting.  It  is  probable  that  the  gastric  fibres  of  the 
Tagus  have  a  connection  with  the  middle  lobe  of  the  cerebellum, 
disease  of  which  so  frequently  causes  vomiting.  It  is  more  probable 
that  the  symptom  is  thus  produced  than  that  it  is  due  to  a  direct 
connection  between  the  auditory  and  vagal  nuclei.  It  has  also  an 
obverse  side  in  the  influence  of  gastric  derangement  in  exciting  vertigo, 
which  we  shall  consider  presently .f 

*  Otj«et«  tkT9  not  thfn  involved  In  the  falie  inference,  m  tn  the  vertigo  desmbed  M 
typicft],  but  there  ii,  u  tt  were,  m  sabsidtarj  fulne  inference  of  their  moTement  m  the 
opposite  direction.  Another  pOMible  ezplaniitiun  u  that  the  apparent  movement  of 
objeoteiitbe  rettilt  of  compensatory  proceiaeitomaintam  the  diiturbed  equillhrium, 
f  It  probably  uuderliea  the  puthology  of  tea-iickiiCM,  in  which  the  vouiitttig  may 
be  ftiinply  a  redc-x  eJtoct  of  tb«  unseen itomed  oidllationi  of  the  endolymph  in  the 
.  eeaikirealftr  eanali. 
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OcuxAE  Vertkio. 

Ocular  vertigo  is  a  rare  form ;  it  is  due  to  weakneas  of  an  ocular 
mttscle,  and  depends  on  the  erroneons  projection  of  the  rinnal  field 
(see  p.  172)»  There  is  an  error  in  the  unconscious  inference  of  the 
relation  of  the  bodj  to  seen  objects,  and  this  element  in  the  impres- 
sions that  ioflnence  the  equilibrial  centre  is  at  variance  with  others, 
and  either  the  discord  or  the  disturbance  of  the  cerebral  motor  centres 
inducee  giddiness.  The  sensation  is  seldom  intense,  and  is  not 
independently  paroxysmal ;  it  occurs  only  when  the  affecte<i  muscle 
is  put  in  action.  In  most  cases  it  is  slight  and  transient,  aa  the 
cerebral  centres  learn  to  neglect  the  error,  Earely  it  continues  for  a 
long  time*  It  is  chiefly  important  in  respect  to  diagnosis*  The 
treatment  of  the  ocular  palsy  soon  remo?e8  the  vertigo^  but  if  Its 
cause  is  not  discovered,  the  patient  may  be  put  through  long  coonet 
of  useless  treatment. 


AUEAL  YeSTIGO  ;   LiJtT&TNTHIlfS  TsBTIGO  ;  UBmtBB^S  BiBBASS. 


The  vertigo  that  depends  on  disease  of  the  semicircular  canals  is 
sometimes  termed  *•  aural  "  or  "  auditory  vertigo/'  sometimes  •*  1aby< 
rin thine  vertigo/*  sometimes  **  Meniere's  disease,*'  It  always  depends 
on  derangement  of  the  auditory  nerve,  commonly  on  disease  of  the 
nerve-eodings  in  the  Isbyrinth  (or  of  their  disturbance  by  disease  of 
the  middle  ear),  rarely  on  disease  of  the  fibres  of  the  nerve  in  its 
trunk  or  origin.  Attention  was  first  drawn  to  this  cause  of  vertigo 
by  a  description  given  by  Meniere*  of  some  cases  in  which  very  violent 
disturbance  was  produced  by  a  sudden  lesion  of  the  labyrinth.  Such 
cases  came  to  be  termed  •*  Meniere's  disease  "—the  great  frequency 
with  which  slight  disease  causes  slighter  symptoms  was  not  tit  first 
recognised.  This  name  has  been  since  applied,  by  some,  to  all  forms, 
slight  and  severe  i  by  others  it  has  been  more  wisely  restricted  to  the 
severer  cases. 

This  Ittbynnthine  form  is  by  far  the  commonest  of  all  varieties  of 
vertigo.  In  nine  cases  out  of  ten  in  which  there  is  definite  giddiness, 
not  epileptic  in  nature  or  obviously  due  to  organic  brain  disease,  it  is 
due  to  a  morbid  state  of  the  labyrinth  or  auditory  ner?e- on  dings.  It 
has  been  doubted  by  some  whether  this  opinion  is  justified,  whether 
undue  significance  is  not  given  to  the  association  of  slight  deafness  with 
the  vertigo  ;  but  the  evidence,  considered  as  a  whole,  is  very  strong,  lo 
the  first  place,  we  have  the  undoubted  fact  that  violent  vertigo  may 
result  from  acute  lesions  of  the  labyrinth.     Secondly^  progressive  dit* 

•  Befort  the  Acad^mie  de  M6d,  of  ParU,  in  1861.  The  OMocistioD  of  Unnitii* 
auritim  and  vertigo  waa  noted  by  Burnt  in  1809  ('Ob»»  on  Bit,  of  the  Heart/ p.  75)« 
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m  of  the  lab?ntitli  may  be  attended  with  severe  rertigo,  which  maj 
Mttse  wheD  the  progress  of  the  disease  lukt  produced  complete  deaf- 
iitWi  Theite  two  facts  suggest  that  the  rertigo  is  the  result  rather  of 
the  irritation  of  the  nerve  than  of  its  loss  of  function.  Thirdly,  in  the 
majority  of  cases  of  dednite  vertigo,  slight  or  considerable,  tinnitus  is 
presMit^  and  is  evidence  of  a  process  of  irritation  of  the  fibres  of  the 
part  of  the  nerve  concerned  in  hearing.  Fourthly,  slight  loss  of 
hearing,  tinnitus,  and  vertigo  may  be  obserred  not  only  to  come  on 
logetber*  but  to  pass  away  together.  Lastly,  the  frequency  with 
which  symptoms  of  labyrinthine  disease  are  found  in  cases  of  vertigo 
is  itself  a  fact  of  very  great  significance.  Of  106  consecutive  cases 
in  which  definite  vertigo  made  the  patient  seek  advice,  in  no  less  than 
ninety-four,  ear  symptoms  were  pi*esent,  tinnitus  or  deafness,  or 
more  often  both  ;  defect  of  hearing  through  the  bone  always  eiisted* 
and  in  almost  all  cases  in  which  it  was  slight,  a  distinct  difference 
between  the  two  sides  emphasised  its  pathological  character.  In  con- 
junction with  these  facta  we  have  the  experimental  evidence  that 
▼ertiginous  movement*  result  in  animals  from  lesions  of  the  semi- 
circular canals* 

The  coincidence  of  auditoiy  symptoms  with  vertigo  depends  on  the 
fact  that  the  lining  membrane  of  all  parts  of  the  labyrinth  is  con- 
tinuous, and  80  also  ia  its  cavity.  The  two  sets  of  symptoms  deT>end 
on  the  affection  of  adjacent  structures,  which  commonly  suffer  together; 
but  since  they  are  distinct,  it  is  conceivable  that  labyrinthine  vertigo 
may  occur  without  any  auditory  symptoms.  I  have  seen  two  or 
three  cases  in  which  definite  giddiness  existed  alone,  and  in  which 
auditory  symptoms  came  on  later,  and  many  in  which  the  defect  was 
limited  to  inability  (on  one  side  only)  to  hear  the  high-pitched  notes 
of  Oalton's  whistle,  or  to  perceive  the  sound  of  a  watch  through  the 
bone.  From  this  consideration  it  is  easy  to  understand  that  there  is 
no  necessary  proportion  between  the  disturbance  of  hearing  arid  of 
equilibrium. 

The  central  relations  of  the  two  parts  of  the  auditory  nerves  have 
been  already  described  (p.  47).  The  stimulation  of  the  nerve-filnei*  of 
the  semicircular  canals  is  believed  to  be  through  the  pressure  of  the 
endolyraph  on  the  hairs  within  the  ampultee  acting  on  the  epithelioid 
elements  in  which  the  nerve-fibres  end.  The  three  canals  are  an anged 
at  right  angles ;  the  horizontal  and  transverse  canals  have  their 
ampullae  at  the  outer  ends,  while  that  on  the  vertical  canal  is  at  ite 
an tero  inferior  extremity.  If  movements  stimulate  the  nerves  by 
increasing  the  pressure  in  the  ampullBB,  the  fibres  of  the  transverse 
canal  will  be  excited  by  an  inclination  of  the  head  to  the  opposite  side, 

*  The  Hteratore  of  aural  vertigo  ii  exceoditigly  ?olajnlaoiu.  Among  the  nior« 
important  papcrt  are  tbote  of  Enapp  and  Bronner*  'Arch,  of  OpH.  and  Otol/ 
vol.  il  £  Uoghlingt  Jacktoo,  '  McK  Titnea  and  Qaz^'  1S78.  *  Med,  R«oord«'  voL  H, 
and  *LaaoeV  X880,  Dot  2ad;  CUaroot*  'Prog,  nald./  1S74;  Btutard, '  Laao«C»' 
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ta  in  falling  in  that  di recti od  ;  those  of  the  horizontal  canai  hj  m 
rotation  of  the  bead  towards  the  side  of  the  canal  concerned  ;  those  of 
the  vertical  canal  by  a  forward  movement.  Irritation  of  the  canals  bv 
disease  maj  be  expected  to  give  rise  to  corresponding  sensations  of 
movetnent.  But  it  is  probable  that,  in  most  cases,  the  conditioii  is  a 
complex  one,  and  the  disturbance  is  seldom  the  result  of  the  irritation 
of  a  single  cm al. 

On  acoomit  of  the  frequency  with  which  vertigo  seema  to  the  patient 
himself  to  preponderate  over  the  auditory  symptoms,  a  large  propor- 
tion of  the  sufferers  seek  tbe  advice  of  pbyaiciaus  rather  than  of  aural 
surgeons,  and  most  text- books  of  disea^^es  of  the  ear  give  a  very  im* 
perfect  representation  of  the  malady.  The  following  acconat  ia  bated 
upon  about  150  cases  in  which  the  affection  was  distinct. 

Etiologt, — ^Aoral  vertigo  seems  to  result  from  almost  aaj  of  the 

many  morbid  processes  that  involve  the  labyrinth  and  the  nerve- 
endings  it  contains.  A^  a  chronic  symptom,  however^  it  seldom 
results  from  iuflammation  of  the  middle  ear  or  CMries,  such  as  are  so 
common  in  childhood.  It  ia  a  well-known  fact  that  in  these  caaes  tbe 
labyrinth  usually  escapes.*  In  most  cases  there  are  no  signs  of  mis- 
chief in  the  middle  ear;  the  affection  seems  to  be  confined  to  the 
labyrinth.  Cbrouic  slightly  irritative  disease  is  that  which  seema  most 
frequently  to  cause  it,  and  such  disease  is  most  common  in  the  aeeon*i 
hall  of  adult  life.  It  is  met  with  very  seldom  under  twenty,  occa- 
sionally lietweeu  twenty  and  thirty,  and  frequently  after  thirty.  In 
four  fifths  of  the  cases  the  symptoms  commence  between  thirty  and 
sixty.  For  some  reason,  it  is  more  common  in  men  than  in  womeot  m 
the  proportion  of  about  two  to  one. 

The  nature  of  the  change  in  the  labyrinth  is  necessarily  a  matter  of 
conjecture.  In  a  few  cases  the  symptom  a  came  on  after  exposure  to 
oold,  and  inEamuiatiou  is  the  probable  lesion.  8uch  inflammation  is 
generally  chronic  or  subacute^  but  in  one  of  Meniere's  cases,  due  to 
oold,  it  was  80  intensely  acute  that  the  patient  died  in  a  few  dayi 
from  the  severity  of  the  cerebral  derangement  produced.  In  many 
cases  the  mischief  seems  to  be  the  result  of  gout,  acquired  or 
inherited,  and  it  is  highly  probable  that  the  labyrinthine  membrane 
may  suffer  from  this  cause,  as  other  membranes  do  that  are  connected 
with  bones.  I  have  more  than  once  known  all  symptoms  to  pait 
away  under  the  influence  of  treatment  directed  to  the  gouty  etal 
Occasionally  a  syphilitic  iniammation  is  suggested  by  tbe  preaenoe 
the  constitutional  disease,  and  labyrinthine  lesions  have  been  pro' 
to  occur  from  this  cause. f    In  other  cases,  again,  the  slow  progressive 

*  In  a  curioua  cate  rei>orted  bj  Mac  H ride  the  lymptomA  were  cauaed  by  di«eaaeor 
the  ituddle  ear  tlirough  the  ag-rney  of  dt  f^ctive  pregmre  in  the  tympanum,  and  wereat 
once  relieved  by  inflation.     (Quoted  by  Grainger  Stewart,  '  On  Vertigo/  1884^  p.  20.) 

f  Ai  in  a  caat;  of  ticiito  deafufM  aud  giddlneju  in  a  lypUiiitic  eubject  (recorded  bj 
Moos,  'VircboVi  Arcliiv/  Bd.  Uix)>  in  which  th*  whole  labyrioth  was  ooeupled 
by  seml-iolid  iaflammatory  matezial. 
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of  tbe  sjtnptoms  suggests  iliat  th&j  are  due  to  degenera- 
fnre  chAoges  in  the  mambmne,  either  senile  in  character  or  allied  to 
•enile  changes.  Atrophy  of  the  nerre  may  be  a  cause,  but  exists 
more  rarely  than  symptoms  suggest  (see  p.  262).  It  is  sometimes 
met  with,  in  characteristic  form,  in  tabes.  Very  aoite  infiammation 
or  hemorrhage,  such  as  gave  rise  to  the  intense  symptoms  of  the 
euei  described  by  Meniere,  is  certainly  most  rare.  Another  very  rare 
mose  is  a  ksion  at  the  base  of  the  brain,  damaging  both  the  auditory 
and  facial  nerres,  but  such  cases  do  not  come  into  the  class  now  under 
consideration,  in  which  the  Tertigo  itself  is  the  chief  symptom.  It 
should  be  noted  that  attacks  may  be  excited  by  almost  any  depressing 
influence  in  a  predisposed  subject.  The  effect  of  stonmch  derange- 
ment will  be  again  considered*  and,  in  addition  to  this,  I  have  known 
attacks  to  be  brought  on  by  fatigue,  by  excitement  of  various  kinds, 
and  by  pain,  such  as  toothache. 


Stmptoics. — The  vertigo  m  these  cases  presents  rery  great  variation 
in  its  character.  It  is  almost  always  paroxysmal,  but  there  is  often  con- 
tinuous slighter  vertigo,  sometimes  vague,  often  of  the  same  character 
as  that  in  the  attacks.  Xtess  commonly  there  is  no  vertigo  except 
during  the  paroxysms,  or  for  a  few  hours  or  a  few  days  afterwards. 
The  attacks  may  occur  at  intervals  of  a  few  days  or  of  several  weeks 
or  months  i  sometimes  many  attacks  occur  daily.  They  may  come  on 
spontaneously,  or  be  excited  by  some  sudden  movement,  occasionally 
by  coughing  or  sneezing.  Some  of  these  patients  can  never  blow 
the  nose  without  reeling.  An  attack  may  come  on  during  sleep,  and 
wake  the  patient. 

The  vertigo  may  be  subjective  or  objective,  or  both.  When  the 
patient  feels  as  if  turning  or  falling,  there  is  often  an  actual  tendency 
to  turn  or  fall  in  the  same  direction  daring  the  severe  attacks,  A 
tendency  to  go  forwards  or  backwards  is  very  common,  with  or  without 
a  lateral  tendency.  A  sense  of  mov*:'ment  in  external  objects  is  also 
fre<|uent,  and  this  may  present  all  the  varieties  described  at  p.  780. 
When  both  phenomena  are  combined,  it  ia  far  more  common  for  the  two 
moYements  to  correspond  in  their  direction  than  for  them  to  be  in 
opposite  directions.  The  other  aural  symptoms  are  often  one-sided,  or 
are  much  greater  on  one  side  than  on  the  other ;  in  such  eases  the  sense 
of  movement  may  be  either  towards  or  from  the  ear  most  affected,  but 
when  the  subjective  ami  objective  movements  correspond  in  direction, 
they  are  more  often  towards  the  affected  ear  than  from  it.  In  one 
case  of  actual  movement  from  the  affected  side,  there  was  a  sense  of 
oompulsion  which  could  not  be  resisted.  When  they  differ,  it  is 
about  equally  common  for  the  subjective  movement  to  be  either 
towards  or  from  the  ear  affected,  and  this  is  also  true  of  the  apparent 
moTement  of  objects.  It  must  be  remembered  that  when  there  is  not 
much  difference  in  the  auditory  symptoms  on  the  two  sides,  the  excess 
does  not  furnish  any  strong  ground  for  inferring  that  the  cause  of  the 
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vertigo  is  greater  on  tbat  &ide,  because  the  derangemenl  of  tli«  cimli 
may  be  greater  on  the  side  on  which  the  cochlea  is  less  aflfectad. 

The  pjiroxysma  of  vertigo  ai'e  geuerally  aufficientlj  severe  to  mtlce 
it  difficult  or  impossible  for  the  patient  to  stand,  and  io  roany  m* 
stall  tea  he  oceaeionally  falls,  Soujetimes,  indeed,  the  sulEeroT  U 
hurled  to  the  ground  with  violence,  as  if  by  some  linseen  pewer, 
much  to  hb  own  astonishment  and  alarm.  In  one  woman,  the  attaekj 
began  with  a  sudden  irresistible  impulse  to  run  forwards  a  few  yardi 
and  tbee  to  turn  to  the  right,  which  made  her  fall  to  the  ground*  and 
for  two  hours  there  was  a  seose  of  movements  of  herself  and  objecti 
to  the  right  (the  deaf  side).  Occasiooally  there  is  a  sensation  at  of  a 
blow  behind  the  ear,  A  patient  who  felt  as  if  rapidlj  whirled  roimd 
from  the  deaf  side  had  alao  a  sense  of  pressure  on  the  side  of  the  hmd^ 
seeming  to  make  her  turn.  When  the  sufferer  falls,  it  ma/  be  impoe* 
sible  for  him  to  rise,  so  intense  is  the  giddiness.  In  some  verv  levee^ 
attacks  there  is  a  moment's  loss  of  consciousness,  as  might  ll^H 
eipected  from  the  intense  derangement  of  the  functions  of  the  bmn. 
This  occurs  chiefly  in  attacks  that  are  very  sudden  in  onset,  and  is 
which  the  subjective  giddiness  is  very  intense.  There  is  do  suc- 
ceeding ** dazed''  feeling  as  in  epilepsy,  but  the  vertigo  coatinuet, 
often  for  hours.  In  otbtr  cases,  sight  may  be  indistinct  for  a  lew 
minutes.  After  severe  vertigo  has  lasted  for  a  short  time,  nausea 
comes  on,  followed  by  vomiting;  the  patient  becomes  pale^  and  a  cold 
sweat  breaks  out.  Tbe  pallor  and  physical  depression  are  often 
extreme,  and  very  alarming  in  aspect.  If  the  giddinesa  persists,  the 
vomiting  may  go  on  for  some  hours,  and  after  the  stomach  has  be^ 
emptied,  bile  is  brought  up,  as  ia  usual  in  continued  vomiting ;  this 
is  popularly  regarded  as  concluBlre  proof  that  the  attack  was  due  to 
**  biliousness/*  The  vertigo  is  often  increased  by  any  movement  of 
the  bead,  and  the  patient  mny  be  unable  to  raise  the  head  from 
pniow  without  being  sick.  Gradually,  however,  the  attack  paiti 
away,  but  for  a  few  days  the  patient  eiperietices  more  than  the 
ordinary  amount  of  vertigo,  and  the  interference  with  the  functioiu 
of  the  stomach  occasions  some  indigeBtionj  and  especially  some  dhf 
rhoBa.  Taso. motor  disturbance  sometimes  precedes  the  onsets  and 
connected  with  it  are  various  cephalic  sensations,  from  genand 
pulsation^  greatest  in  the  head,  or  a  "  rushing  to  the  head/*  to  s 
sense  of  "  something  passing  over  the  brain/'  and  other  allidd 
sen  sat  ions » 

Often  the  paroxysms  are  much  slighter  in  character,  and  trt 
unattended  by  vomiting,  or  even  by  nausea.  There  may  be  merely 
a  sudden  tendency  to  fall,  or  sudden  movement  of  objects,  or  a 
tendency  to  deviate  to  one  side  in  walking.  Attacks  sometimes  coi 
on  at  night,  and  may  be  distinctly  related  to  the  horizontal  postni 
so  that  the  patient  has  to  sit  up  from  time  to  time  to  get  rid  of  thd 
giddiness.  This  is  probably  rekied  to  an  affection  of  a  special  part 
of  the  semicircular  canals.     Faroxysms  may  also  occur  during  sleq>t 
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mad  w&ke  the  pfttient.  Tbe  duration  of  the  paroiysms  Tariei  from  a 
few  minutei  to  seTeml  bourSf  and  bears  a  general  eorrefipondenca  to 
tbair  oef erilj.  Severe  attacks  may  occur  at  mterrals  of  a  few  weeks  or 
monthiif  or  eren  jears.  Between  tbem  ibere  is  often  alight  pertiatent 
tliuteadiuess,  or  occasional  periods  of  alight  Tertigo,  or  the  patient 
mukj  be  perfec'tly  free  frum  giddiness. 

Ocular  symptouiii,  secondatj  in  origin,  are  present  in  some  instances.* 
In  cfttes  of  ear  diBease^  an  increase  of  pressure  within  the  ear,  as  by 
|tftetaing  firmly  the  antitragus  over  the  opening  of  the  meatus,  may 
QAtia«  nystagmus.  Duiing  paroxysms  of  Tertigo  tbe  patient  may  be 
eonaotOQB  of  a  jerky  moTemeut  of  objects,  a  quick  motion  in  one 
direction  and  slow  return*  like  that  sometiiues  produced  by  nystagmuji, 
mod  I  ba^e  known  it  to  corretipond  with  iuterxuittiiig  tinnitus.  This 
apparent  movement  may  sometimes  alone  be  caused  by  pressure 
CNi  the  meatus  ;t  and  njsta|;!:mas  may  be  produced,  with  vertigo,  by 
diaeaae  of  the  middle  ear,  of  course  through  the  secondary  affec- 
tion of  the  labyrinth*  It  has  been  known  to  perijist  after  the  ear 
^^iaease  was  cured,  even  for  tea  years«|  I  liave  several  times  known 
uble  vision  to  occur  daring  or  after  a  paroxysm :  in  one  case  of  pure 
raJ  vertigo,  each  attack  was  followed  by  double  vision,  jerky  move- 
»nt  of  objects^  and  distinct  erroneous  projection  in  the  direction  of 
the  movemeut,  so  that,  if  the  patient  attempted  to  touch  an  object* 
the  hand  went  too  far  in  that  direction.  Slight  diplopia  is  sometimes 
due  to  nystagmus  that  is  not  quite  equal  in  the  two  eyes.  It  is  apt  to 
OUIM  an  error  in  diagnosis. 

In  most  of  tbe  cases  tbe  auditory  symptoms  comprise  both  tinnitus 
and  deafness.  These  correiipond  iu  side,  except  in  rare  casiee  in  which 
one  i0  bilateral  The  dt^Afuess  may  present  any  degre<j  of  intensity, 
but  is  generally  sufficient  to  be  a  source  of  trouble  to  the  [latientp  and 
always  involves  hearing  through  the  bone  (see  p,  268),  In  the  cases 
in  which  the  loss  of  bearing  is  slight,  and  unknown  to  the  patient,  it 
is  genertdly  one-sided  j  the  watch  can  be  heard  loudly  through  the 
bone  on  one  side,  and  not  at  all  on  the  other,  or  the  notes  of  Galton's 
whistle  (very  high-pitched  sounds)  are  inaudible  on  one  side,  and  the 
lofla  is  emphasised  by  oorresponding  tinmius.     On  the  other  hand, 

•  Aerording  to  Cyo^,  irritatioii  of  Mch  of  ib«  aemkircular  oaoftls  prodncet  iU 
own  tpeciftl  efF<>ct  on  tbo  (a»ttiofi  of  the  eyc«« 

f  in  *  Brnln/  to],  lil,  Dt.  Hnghlingt  Jnckton  d«i«ribe«  a  eM6  of  SQiml  vertigo  in 
which  objtrcU  appeared  to  move  from  the  aifected  ear  In  nyiUgmic  jerki,  &nd  quoti^ 
ft  oue  of  ear  diteaie  in  which  prtteure  catited  objects  to  sppeur  to  move  towardg  the 
In  •everft)  cues  a  siiniUr  ipootaueouA  movement  hai  heea  deacribed  to 
I  are  tii»t  at  all  rare  In  which  it  can  be  produced  by  prettore* 

{  Urbanttcbltch,  188  k  In  thU  a«M>ciation  it  is  iuatructive  U>  note  that  in  <mB 
c«aa  a  puU»tiDg  tinnitui,  without  vertigo,  was  aaiocUted  with  jerking  mavemente  of 
tbe  iKMiy  and  head,  tho  result,  ae  it  eeexned  to  the  patient^  of  an  irrc«iitible  impols^ 
induced  by  the  sound.  It  doubtleas  dept^nded  nn  the  inllaeace  of  conjoined  di«turb- 
■tie*  of  tbo  f«aiicir<ialar  c^rnttU  ou  the  motor  ceotrcs,  and  preteata,  m  U  wer«,  a 
geiiarat  extenaion  of  the  teudency  IQ  njrstagmtis. 


I         a  caae  ol 
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absolute  deafneBs  is  scarcely  ever  met  with,  perhaps  becaafie  when  all 
hearings  is  lost  vertigo  ueuallj  ceases, 

Tiiuiitua  is  present,  at  some  time,  in  the  vast  majoritj  of  thecaa^^t, 
and  in  almost  all  is  persistent.  It  tnav  present  most  of  the  variatioM 
described  at  p.  270.  A  continuous  sound  is  the  most  commoo ;  pali&U 
ing  gouoda  are  occasionally  described,  bat  are  less  frequent  Uiau  is 
the  tinnitus  that  occurs  without  vertigo.  The  intensity  of  the  sound 
18  usually  moderate,  and  sometinies  slight,  but  it  often  becomes  more 
intense  at  the  onset  of  a  j^aroxjsm  of  vertigo,  and  may  then  becoiDA 
very  loud«  Thus  oue  patient,  who  habitually  heard  a  noiae  like  t 
distant  waterfall,  ^aid  that  with  the  vertigo  it  rapidly  increased  in 
louduess,  and  was  like  an  express  train  coming  past  a  station,  and  aa 
it  l*eeame  loudest  *'  it  seemed  to  fore©  on  the  giddiness."  It  is  ex« 
ceedingly  rare  for  the  noise  to  be  confined  to  the  paroxysms  of  fertiga 
On  the  other  hand,  it  is  not  at  all  uncommon  for  no  increase  of  the 
tinnitus  to  take  place  on  the  occurreuce  of  the  giddiness,  and  paroxyBou 
of  tianitns  may  not  coincide  wilh  those  of  vertigo. 

An  attack  ot  vertigo,  however  severe  and  however  alarming  it  maj 
be  to  the  sufferer,  is  attended  with  little  danger.  Nevertheless  it  ii 
possible  that,  in  a  patient  with  a  feeble  heart,  the  prostration  may  go 
on  to  falal  syncope*  The  chief  danger,  however,  is  in  the  caaet, 
fortunately  extremely  rare,  in  which  the  labyriu thine  lesion  ii 
intensely  irritating,  and  the  cerebral  disturbaDCe  induced  is  m 
intense  as  to  lead  to  fatal  exhaustion. 

Among  the  complications  of  the  affection  we  can  scarcely  reel 
the  signs  of  labyrinthine  disturbance,  since  these  are  really  part  of 
Many  sufferera  present  varied  indications  of  nerve  weakness,  partly 
secondary  to  the  vertigo  and  to  the  tinnitus  {q.  v»)  which  so  often 
attends  it,  partly  associated,  and  disposing  the  centres  to  greater 
derangement  under  the  influence  of  the  peripheral  disorder.  Other 
neurotic  affections  sometimes  co-exist ;  true  epilepsy  may  acconipaoy 
indtfpendent  aural  vertigo,  and  the  affection  is  sometimes  met  with 
in  the  subjects  of  migraine*  These  diseases  may  also  aid  in  intensi- 
fying the  central  disturbance.  Disorders  of  the  digestive  system  are 
common,  and  both  excite,  and  result  from,  the  attacks,  while  some 
patients  present  conspicuous  evidence  of  gout. 

The  course  of  aural  vertigo  varies  according  to  the  nature  of  the 
morbid  prucess.  If  this  is  steadily  progressive,  the  symptoms  nay 
only  cease  when  all  hearing  power  is  destroyed.  Happily,  however, 
these  cases  are  rare  ;  in  the  majority,  either  the  changes  in  the  hd>y- 
rinth  are  not  progressive,  and  the  tendency  to  giddiness  lessens  in  the 
course  of  time,  or  else  the  tendency  can  be  kept  down  by  treatment. 
I  have  known  perfect  recovery  to  occur  in  many  cases  in  which  the 
attacks  of  giddiness  were  most  severe. 


Patholooy, — The  chief   facts  regarding  the  pathology  of  laby* 
rinthiii©  vertigo  have  been  already  mentioned,  but  one  or  two  other 
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poinU  remaizi  for  consideration.  We  mast  refer  tlie  vertigo  to 
eh&nges  in  the  semicircular  canals,  but  we  tnntt  bear  in  mind  tbe 
» tbat  it  must  always  be  perceived  through  the  medium  of  cortical 
B,  influenced  hj  the  deraugement  of  lower  mechanisms.  The 
rmdiness  with  which  these  are  disturbed  must  in^uence  the  result. 
The  precise  mode  in  which  the  aflfectcd  labyrinth  acts  on  the  centres 
it  still  unknown.  It  probablj  varies  much,  but  is  more  often  b?  the 
ttimulatioti  of  the  fibres,  rather  than  by  simple  diminution  of  func- 
tion. This  concluaion  is  sujj^gested  by  the  results  of  experiments  on 
animals^  and  is  in  harmony  with  the  fact  that  there  may  be  gradual 
loss  of  function,  to  judge  by  progressive  deafness,  without  vertigo, 
Thut  the  morbid  process  is  more  nearly  allied  to  the  irritation  which 
tinnitus  than  to  that  which  causes  deaf ne as.  Loss  of  function 
I  chiefly  effective  when  on  one  side  only,  and  vertigo  from  bilateral 
dettruction  of  the  labyrinth  is  commonly  tranaieot. 

It  is  doubtful  whether  we  can  refer  the  parorvsmal  character  of  the 
affectioQ  directly  to  the  labyrinthine  disease.  The  labyrinthine 
irritation  probably  brings  the  centre  for  equilibration  (or  the  centre 
in  which  the  centripetal  influences  are  co-ordinated)  into  a  state  of 
instability » in  which  a  sudden  violent  derangement  may  occur  on  some 
slight  exciting  itifluence,  or  eveti  without  any  excitant  that  can  l>e 
traced.  This  conclusion  is  indicated  by  the  extreme  intensity  of 
many  |>aroxysms,  in  which  the  sufferer  is  hurled  to  the  ground  with 
convulsive  violence,  without  any  coincident  indi<»tion  of  Bpeciat 
aural  disturbance.  In  some  cases  a  slight  aural  disturbance  may 
perhaps  excite  the  paroxysm ,  but  even  when  a  sudden  loud  subjective 
sound  occurs  as  the  vertigo  comes  on,  we  cannot  take  this  as  proof  of 
a  labyrinthine  im  tat  ion  of  corresponding  intensity,  because  it  is 
posidble,  and  even  probable,  that  the  sound  associated  with  the  vertigo 
may  be  of  central  origin,  due  to  the  extension  of  the  central  disturb- 
ance to  the  centres  for  hearing.  Through  these,  of  course,  simple 
tinnitus  is  perceived,  and  their  over-action  must  cause  subjective 
•QDsations  precisely  like  those  produced  in  the  labyrinth.  The  sound 
may  thus  be  rather  pail  of  the  attack  than  an  indication  of  its  cause. 
This  view  of  the  nature  of  the  symptoms  enables  us  to  understand 
th^t  severe  paroxysms  may  occur  when  the  labyrinthine  change  is 
apparently  slight,  and  also  the  co-operation  of  stomach  disturbance  in 
exciting  the  paroxysms. 


^_60 


DiAoNOsis. — The  diagnosis  of  labyrinthine  vertigo  depends  on  the 
coincidence  of  vertigo  of  definite  character  with  indications  of  derauge- 
ent  of  the  functions  of  the  labyrinth, — tinnitus,  and  deafnesis  not 
due  merely  to  impairment  of  the  conduction  through  the  external 
meatus  or  middle  ear.  The  indications  of  this  have  l^een  already 
described  (p.  263).  li  the  loss  of  hearing  is  trifling,  its  significance 
is  greater  if  it  is  one-sided.     It  mu»t  be  remembered  that  the  fact 

it  pu^xysms  are  excited  by  stomach  disturbance  does  not  proTe 
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that  tlie  Tertigo  is  Bimplj  gastric.  A  genflemaD  had  alwrnys  b<?eii 
liable  to  attacka  of  acute  dyspepsia,  but  they  were  oever  atteniled  with 
giddinesd  until  be  became  deaf;  afterwards,  each  dyspeptic  ttttAck 
was  accompanied  by  severe  vertigo.  The  diagnosis  of  aural  Tertigo 
is  occasionally  helped  by  the  fact  that  giddiness  may  be  brought  cm 
by  a  sudden  movement  of  the  head  in  one  direction  and  not  in aaother « 
or  by  suddenly  increasing  the  pressure  in  one  ear. 

Cases  of  epilepsy,  in  which  the  aura  is  an  auditory  sensation  aecom* 
panied  by  giddiness,  may  be  mistaken  for  labyrinthine  vertigo*  The 
diatiuetion  depends  on  the  fact  that  in  the  latter  there  is  nsnallj 
persistent  tinnitus,  impaired  audition,  and  more  or  less  constant  slight 
vertigo,  while  loss  of  consciousness  is  extremely  rare,  and  is  oonfinsd 
to  an  occasional  reij  violent  paroxysm*  Such  a  paroxysm  is  follow^ 
by  Tomiting  and  hj  prolonged  giddiness.  In  epilepsy,  loaa  <if  ooi- 
sciouenesa  is  the  rule;  there  is  no  subsequent  vertigo,  but  m  sis« 
return  of  normal  consciousness,  and  indications  of  a  convulsive  seixum 
can  usually  be  ascertained.  It  must  be  remembered  that  the  two 
diseases  sometimes  co-exist. 

It  is  a  very  common  thing  for  aural  vertigo  to  be  mistaken  for  i 
slight  attack  of  organic  cerebral  disease,  congestion,  or  an  actual  vis- 
cular  lesion.  The  error  is  the  more  easy  because  both  classes  of 
disease  are  common  in  the  degenerative  period  of  life  |  but  it  gene- 
rally  arises  from  ignorance  of  the  occurrence  and  frequency  of  laby- 
rinthine Tertigo.  It  is  a  mistake  the  more  easily  made,  because  the 
prostration  and  pallor  that  are  the  consequence  of  the  giddiness  are 
very  like  those  that  result  from  a  cerebral  lesion*  The  disgoosii 
rests  on  the  absence  of  other  symptoms  of  such  a  lesion  on  tbe  ons 
hand,  and  on  the  presence  of  aural  symptoms  on  the  other ;  while  in 
most  eases  the  decision  is  much  helped  by  the  fact  that  tbe  patient 
has  had  other  attacka  of  simple  giddiness,  which  are  as  signi^cani  if 
they  have  been  slight  as  if  they  have  been  sOTere.  In  a  cerebni 
attack,  loss  of  consciousness  is  out  of  proportion  to  the  Tertig^i, 
whereas  in  the  other  it  is  slight,  often  imperfect^  and  clearly  subor- 
dinate to  the  intensity  of  the  giddiness. 


pBOozrosiB. — The  prognosis  is  distinctly  serious  chiefly  in  oases  of 
steadily  progressive  disease  of  the  labyiiuth,  in  which  the  symptoa 
may  persist  in  spite  of  all  treatment,  until  complete  destruction  of  I 
nerve -endings  brings  a  cessation  alike  of  the  giddiness  and  of 
power  of  bearing.  It  is  still  more  grave  in  the  case  of  extreme  severttj 
from  acute  lesions,  bnt  these  are  so  rare  that  they  scarcely  influence 
the  general  prognosis.  In  most  other  cases,  tbe  prognosis,  although 
uncertain,  is  not  definitely  bad  ;  improvement  is  exceedingly  common, 
and  in  many  cases  goes  on  to  recovery^  if  careful  and  persistent  treat* 
ment  can  be  secured. 


T&EATMBKT.— In  the  treatment  of  aural  Tertigo  we  must  reoogoil 
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ffie  double  element  in  tbe  patbolc^  of  the  disease,  the  labyrinthine 
init&tioD,  aod  tbe  central  instabilitj  ioduced  bj  the  irritatiou  ; 
the  latter  may  be  to  eome  eiteut  in  exeeea  of  its  cauee.  The 
central  disturbance  is  lessened  bj  bromide,  which  almost  always 
reduces  the  tendency  to  yertigo,  and,  when  this  is  slight,  may  remo?o 
it  altogether.  Twenty  grains  should  be  giTen  two  or  three  times 
m  day,  and  the  addition  to  each  dose  of  a  few  minims  ot  tincture 
of  belladonna  seems  to  increase  its  effect.  Hydrobromic  acid  has 
been  recommended,  but  must  be  converted  into  bromide  in  the  blood, 
and  only  a  quite  inadeqnate  dose  of  bromide  can  be  gtren  iu  the  acid 
form.  But  it  is  also  important  to  streDgthen  any  weakness  of  the 
nerrous  system  that  can  be  traced. 

Tbe  local  irritability  is  commonly  lessened  by  counter- irritation, 
whether  the  lesion  is  inflammatory  or  degenerative.  The  most  e£Eeo* 
tiTe  conuter- irritant  is  a  small  bliiiter  over  the  mastoid  process.  It 
M  remarkable  how  rapid  and  marked  may  be  the  effect  of  a  blister  on 
all  th«  symptoms,  especially  in  recent  cases.  Brugs,  uniortunatelyf 
bav0  very  Httle  influence  orer  morbid  processes  in  the  labyrinth, 
unless  these  are  of  a  specific  nature*  Syphilitic  inflammation  can  be 
readily  remored,  and  the  more  common  gouty  changes  can  be  lessened 
in  a  Terj  marked  degree  by  appropriate  treatment.  In  the  latter  class 
I  liaT0  several  times  known  treatment  remove  not  only  the  vertigo, 
bot  the  tin  nil  us  and  the  deafuei»s,  so  that  even  the  power  of  hearing 
through  the  bone,  before  completely  lost,  became  normal.  Purgatives, 
alkalies,  and  colchicum  were  the  effective  agents,  but  it  is  deairabl© 
to  employ  also  counter-irritation,  and  at  first  to  give  bromide  also,  in 
order  to  lessen  the  morbid  irritability  of  the  centre.  The  bromide 
of  lithium  is  a  convenient  salt  to  use  in  these  caseSi  and  some  citrate 
of  lithia  may  be  added*  It  must  be  remembered,  however,  that  de- 
generative changes  occur  earlier  and  progress  more  speedily  in  gouty 
subjects  than  in  others,  and  hence,  in  such  patients,  the  change  iu 
the  labyrinth  does  not  always  prove  amenable  to  the  special  treat- 
ment. 

We  can  get  little  help  from  drugs  in  dealing  with  other  chronic 
changes  in  the  labyrinth.  Charcot  first  suggested  that  agents  which 
have  a  special  action  on  this  structure  may  possibly  exert  an  influence 
antagonistic  to  the  morbid  process.  With  this  object  he  gave  large 
doses  of  quinine,  so  as  to  produce  cinchonism.  The  patients  were 
worse  for  the  time  being,  but  wben  the  influence  of  the  quiuine  had 
passed  away,  some  of  tbera  were  distinctly  better  I  have  not 
found  the  effect  of  quinine  so  satisfactory  as  that  of  salicylate  of 
soda,  and  I  think  that  more  good  is  done  by  giving  it  in  moderate 
doses,  five  grains  three  times  a  day,  than  by  administering  it  in  such 
quantities  as  to  produce  toxic  ear-symptoms.  In  several  cases  in 
which  other  treatment  had  fiiiled.  the  moderate  doses  of  salicyUte 
rendered  both  the  vertigo  and  tiuuitoa  lass  troublesome.  In  all  cases 
the  oonditions  that  lessen  the  tinnitus  should  be  ascertained,  and 
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as  far  as  possible  Ibeir  co-operation  eliould  be  secured,  since  th^  Tn^y 
also  exert  a  similar  effect  on  the  nerves  concerned  in  causing  rertigo. 

It  is  important  to  treat  anj  morbid  influence  that  majr  co-operatt] 
in  excitiDg  the  vertigo.  The  general  health  must  be  improved  bf 
tonica ;  exposure  of  the  head  to  cold  should  be  avoided^  and  the  bowels  < 
should  be  kept  open.  Of  special  importance  is  the  treatment  of  tba  ^ 
dyspepsia  which  often  co-exists,  and  has  a  very  powerful  influence  in  I 
exciting  the  giddiness.  As  far  as  practicable,  patients  who  are  Uablt  j 
to  vertigo  should  avoid  stooping,  and  sudden  movements  of  tbe  bead. 

Nociumal  Vertigo. — Most  persons,  perhaps  all,  have  been  occasion*  i 
all  J  disturbed  when  falling  asleep,  or  just  after  going  to  sleep,  bj  a  i 
sudden  sensation  of  falling  from  a  height.     S^^metimes  it  is  accom* 
panied  by  a  dream.     I  believe  that  this  is  realty  alight  labyrinthine 
vertigo,  due  to  spasmodic  contraction  of  a  tympanic  muscle,  whicb 
suddenly  changes  the  pressure  within  the  labyrinth.      Those  who 
wake  up  quickly  during  this  sensation  may  distinctly  bear  the  peculiar 
vibratory  sound  characteristic  of  intra-anral  muscular  contraction. 
It  is  identical  in  character  with  that  which  many  persons  may  produce 
at  will  by  contracting  tbe  orbiculares  palbebrarum,  and  at  tbe  same 4 
time  turning  the  eyeballs  upwards.     What  muscle  contract*  is  un- 
certain ;  it  is  perhaps  the  stapedius,  which  would  suddenly  lessen  the 
pressure  in  the  labyrinth.     As  soon  as  the  sound  of  the  con  traction 
ceases,  the  sense  of  falling  ceases  also*    These  attacks  may  be  pr^^ 
vented  by  a  dose  of  bromide. 


Other  Fobvs  of  YEBTioa. 

We  have  seen  that  it  is  exceedingly  rare  for  d<  finite  vertigo  to  cocur 
apart  from  aural  symptoms^  and  it  is  certain  that,  in  the  majority  of 
cases  in  which  such  vertigo  has  been  ascribed  to  other  causes,  there 
have  only  bad  an  exciting  influence,  and  the  symptom  has  been  essen* 
tially  due  to  the  efEect  of  unobtrusive  labyrinthine  disease,  bringing 
tbe  centre  into  an  unstable  condition.  This  is  certainly  true  of  tho  \ 
majority  of  cases  of  gastric  vertigo,  which  was  formerly  thought  to  be 
so  common ;  the  mt.*re  presence  of  dyspepsia  was  regarded  as  a  suffi- 
cient explanation  of  the  giddiness.  Cei  tainly  vertigo  of  purely  gastrio 
origin  does  not  constitute  more  than  5  per  cent,  of  the  cases  in  which 
definite  giddiness  is  the  prominent  symptom.*  The  giddiness 
met  with  in  such  cases  is  similar  to  that  above  described  as  met 
with  in  the  aural  form.     The  diagnosis  rests  on  the  fact  that  it 

*  I  do  not  think  it  »  quite  certAin  that  thers  i«  such  a  tUtig  m  deAnitt  vertigo 
of  purely  gmtrio  origin.  Thirty  ye^ri  Ago  80  per  cent.  o(  cAset  of  giddiiie»i 
were  fiippasvd  to  t>e  due  lolcly  to  tbe  stomach*  But  we  now  kaow  that  In  90  per  < 
eeufc,  of  the  cAftes  of  dt^Aiiite  giddineu  a  morhid  state  of  tbe  lahyrictb  is  the  rca) 
eauAO  of  the  vertigo.  It  is  poa«IUe  that  in  the  s^haU  remAluder*  of  appur^Titly 
gastric  giddinetSt  there  Is  some  other  influence  tliat  is  the  real  canse,  e,^.  a  morbid 
•iato  of  the  semtcirculAr  canals  oausiog  no  auditory  lymptomSt  and  to  not  to  bt 
dateoted  suire  by  its  effects. 
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distltietlj  foUowa  stomacli  disturbance,  and  no  other  cause  can  be  di«- 
coTered.  The  treatment  Deeded  is,  first,  that  for  the  gastric  disorder^ 
mod  second ly»  the  reduction  of  the  central  irritabilitj  bj  bromide. 

Vertigo  occurs,  in  slight  and  vague  form — a  mere  sense  of  unsteadi* 
lieas — as  a  symptom,  uf  many  morbid  condjtionB,  in  which »  howe?er, 
it  it  subordinate  to  other  more  characteristic  symptoms.  Thus  it  ii 
met  with  in  anaamia,  in  hy8teria»  and  in  various  conditions  of  nenrous 
wemknesa.  It  is  met  with,  althi^iigb  rarely,  as  part  of  an  attack  of 
ttigrnine.  It  occurs  al^o  in  tbe  old  who«e  brains  are  ill-uourisbed^  in 
ooDsequeoce  especially  of  arterial  degeneration,  and  also  at  the  onset  of 
▼anons  yascular  lesions  of  the  brain,  of  which  it  may  be  a  premonitory 
■jmptom.  The  subjects  of  senile  atheroma  may  suffer  from  occasional 
serere  or  constant  slight  Tertigo,  usually  vague  in  character.  The 
■ymptom,  occurring  in  the  old  apart  from  distinct  cause,  is  thus  some- 
times of  serious  significance,  especial ly  when  it  is  paroxysmal  and 
when  headache  is  associated  with  it.  It  seems  to  be  the  result  of  the 
local  interf«rence  with  the  blood  supply,  and  suggests  that  au  attack 
of  bemiplegia  is  not  unlikely.  But  care  must  be  taken  not  to  mistake 
for  this  the  vertigo  that  is  due  to  labyrinthine  degeneration,  senile  or 
gouty.  Many  of  those  who  suffer  from  this  coniparatirely  unimportant 
form  are  alarmed,  and  indeed  injured,  by  groundless  apprehensions  of 
apoplexy.  Vertigo  is  a  prominent  symptom  in  some  cases  of  intra* 
eranial  tumour,  especially  in  tumours  of  the  cerebellum  or  of  the  pons 
Taxolii  (see  pp.  98  and  822),  and  it  is  Tory  intense  in  lesions  of  the 
middle  peduncle  of  the  cerebellum. 

Epileptic  vertigo  is  a  common  form;  the  sensation,  in  all  its  varieties, 
occurs  as  the  first  symptom  of  the  epileptic  attack,  and  may  be  due 
to  the  inequality  in  the  motor  discharge  in  the  two  hemispheres  that 
causes  the  initial  deviation  of  the  head  and  eyes,  and  sometimes  a 
definite  rotation  of  the  body»  but  pronounced  examples  are  occasionally 
met  with. 

Definite  vertigo  is  occasionally  met  with  apart  from  any  recognisable 
morbid  state,  aural,  gastric,  or  other,  to  which  it  can  be  ascribed. 
This  form,  in  ignorance  of  its  nature,  has  been  termed  etgential  vertigo. 
Most  cases  so  described  are  labyrinthine,  and  those  that  can  be 
regarded  as  independent  of  the  common  causes  are  so  rare  that  we 
have  little  definite  knowledge  of  their  characters  or  nature. 

One  peculiar  variety  is,  however,  unconnected  with  the  common 
onuses  of  giddiness,  and  from  its  features  may  be  termed  epUeptoid 
vtrtujo,  if  it  is  recognised  that  the  name  does  not  involve  any  actual 
connection  with  epilepsy.  In  this  form  sudden  attacks  of  severe 
vertigo  recur  for  months  or  years,  with  or  without  vomiting  or  vaso- 
motor disturbance,  but  with  perfect  freedom  in  the  intervals.  In  the 
suddenness  of  the  attacks,  their  independence  and  recurrence,  they 
resemble  epilepsy,  but  they  exhibit  no  tendency  to  pass  into  this 
disease.  They  differ,  moreover,  in  their  frequent  excitation  by  fatigue. 
Mid  in  the  long  duration  of  the  symptom,  often  for  half  an  hour  or 
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eren  one  or  two  bourfl.  The  senBatioti  may  be  objective  or  subjectiTe, 
or  both;  obJHCts  sometimes  eeem  to  rotate  rapid] j  round  a  central 
point.  The  vertigo  may  or  may  not  indace  vomiting.  Young  adultt 
have  been  the  subjects  in  the  few  cases  I  have  seen.  The  occurrence 
of  the  attacks  is  facilitated  bj  fatigue  and  whatever  depresses  the 
nervous  system.  Mental  tranquillity  and  physical  rest  are  important 
elements  in  the  treatment,  and  I  have  found  the  administration  of 
nitroglycerine  in  alcoholic  solution,  with  a  little  hydrobromio  acid, 
and  sometimes  also  some  bromidoi  particularly  effective.  It  should 
be  given  regularly  three  times  a  day  after  food. 


ASTASIA-ABASIA* 


Not  far  removed  from  verligo,  at  least  in  some  of  its  features,  is  i 
peculiar  symptotu  which  has  been  recently  described  under  this  iiaiiie» 
but  is  certainty  much  less  rare  than  the  unfauiiliar  character  of  the 
term  might  suggest.  The  sufferer  from  it,  when  walking,  will  suddenlr 
fall  to  the  ground  (astada),  often  forwards  ;  it  seems  to  him  his  Icj 
give  way.  When  sitting,  he  will  suddenly  bend  forwards,  his  he 
dropping  on  his  che^t,  and  his  body  seeming  to  lose  its  power  of  support 
(abasia).  In  either  case,  in  a  minute  or  two,  normal  strength  retum% 
and  he  is  able  to  proceed  as  before  the  curious  attack.  There  is  never 
loss  of  consciousness.  Barely  there  has  been  m  sensation  of  slight 
vague  *•  giddiness  **  at  the  onset,  but  it  is  a  symptom  quite  distinct 
from  vertigo.  OccasioDally  the  fall  has  been  preceded  by  a  sensation 
as  if  struck  by  a  hammer  on  the  back  of  the  neck.  It  occum  chiefly 
in  persons  past  middle  life,  especially  in  the  gouty  and  in  those  who 
have  degenerated  vessels.  It  has  been  thought  to  be  of  grave  sign!* 
ficancCp  but  is  certainly  far  less  serious  than  the  somewhat  analogous 
paroxysmal  dysleiia  (see  p.  116).  In  the  cases  I  have  seen  the  sym* 
ptom  has  passed  away  under  the  influence  of  nerriae  and  cardiac 
tonics,  and  the  treatment  and  regimen  suited  fur  the  constitutional 
condition.  The  symptoms  mast  not  be  confounded  with  the  **  giving 
way  of  the  legs**  met  with  in  hysteria,  nor  with  the  similar  attack, 
accompanied  by  transient  loss  or  obscuration  of  oonsoiousnesa,  of 
minor  epilepsy. 


NEUEALGIA- 


The  word  "  neuralgia  **  means  simply  "  nerve  psio  j  **  snob  pain 
may  be  due  to  actuEd  disease  of  a  nerve-trunk,  by  which  its  fibres  are 
irritated,  or  it  may  occur  without  any  organic  lesion.  It  is  true  that 
the  absence  of  such  morbid  change  cannot  often  be  proved  by  actual 
mioroioopioal  examinatioo,  but  the  transient  character  of  the  pain, 
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d  iti  migratioo  from  one  part  to  another,  freqnentl?  afford  strong 
[wnfinnatton  of  the  opinion  that,  in  a  large  numl>er  of  the  casei  of 
tierte  pain»  the  sjttiptoms  are  not  due  to  actual  orgnnic  change. 
Two  clastes  of  iieuralgins  have  l^eeii  distingtiisbed,—**  symptom atjc/' 
in  which  the  pain  it  a  symptom  of  organic  disease  of  the  nerves ;  and 
••idiopathic,"  io  which   the  mjiladj,  in   the  first  instanoe  at  least, 
^^KMieistfl  onl?  in  fnoctional  disturbance.     Both  of  these  forms  have 
^Hffeetil  called  "  neuralgia  "  bj  some  writers*     B/  others,  howeyer,  the 
^Bierm  is  restricted  to  the  idiopathic  class,  and  this  seem»  to  be  the  onlr 
^"logical  course.     It  is  manifestly  unreaaonable  to  describe  inflamma- 
tion of  nerves  as  "neuralgia"  when  it  causes  much  pain  and  f*?w 
I        other  symptoms,  And  as  "  neuritis  *' when  other  symptoms  pralomi- 
[        Bate  orer  pain.     But  the  distiuetion  of  the  two  forms  of  nerve  pain  is 
often  Tery  difficult  in  practice.     In  some  forms  desoribed  as  neuralgia 
the  pain  has  certainly  been  generally  the  result  of  neuritis.     This  is 
the  caee,  for  instance,  with  sciatica,  which,  as  stated  in  the  account  of 
the  disease  in  the  first  volume,  is  generally  an  inflammation  of  the 
nerve.    Yet  not  only  has  the  common  form  of  sciatica  been  described 
M  a  neuralgia*  but  its  symptoms  hare  been  allowed  to  InBuence  the 
deecription   of  neuralgia  in   general*     In   ascertaining  the   clinical 
j        history  of  neuralgia  it  is,  therefore,  of  great  importance  that  only 
■^«ftees  should  be  used  in  which  a  primary  organic  lesion  of  the  nerve 
p^tmak  OT  centres  can  be  excluded  with  reasonable  confidence.     But  we 
have  practtcally  to  include  under  the  term  those  cases  in  which  an 
^^erganic  process  causes  paioi  that  persist  longer  than  their  oause,  or 
^Tirtend  far  beyond  its  range  of  direct  influence. 

The  subject  of  neuralgia  is  a  very  large  one,  so  numerous  are  the 
forms  of  the  disease,  and  so  varied  its  characters.     It  will  be  most  in- 
strnctive  to  consider  the  general  causes  and  symptoms  of  the  affection, 
ita  general  pathology,  before  describing  its  special  Tarietiet. 


j!iTl< 
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EiiOLOeT. — Neuralgia  is  essentially  a  disease  of  adult  life.  It  is 
before  puberty,  aud  is  not  common  in  extreme  old  age,  although, 
the  disease  does  commence  late  in  life,  it  is  often  rery  severe 
and  intractable.  Most  cases  commence  between  twenty  and  sixty 
years.  Children  enjoy  an  almost  complete  immunity  from  true 
nenralgia,  although  very  liable  to  certain  headaches  which  do  not  come 
into  this  category.  Women  are  more  prone  to  neuralgia  than  men, 
but  the  degree  of  their  Liability  has  often  been  over*estimatedtand  the 
[ixcess  of  females  among  the  sufferers  disappears  in  the  second  half  of 
life.  Moreover,  the  relative  liability  of  the  sexes  is  not  the  same  in 
the  several  varieties.  The  tendency  to  neuralgia  is  often  hereditary, 
although  not  so  frequently  as  in  the  case  of  migraine.  Anstie  found 
eridence  of  heredity  in  only  one  quarter  of  his  oases.  Sometimes  the 
inherited  tendency  is  not  sf^ecial  but  general,  indicated  by  the  ocour- 

Eoe  in  ancestors  or   collaterals  of  epilepflv,  insanitr,  ftnd  other 
7—— 
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element  in  the  affection  seems  often  to  be  an  excesaiTe  action  of  the 
oentml  sengorj  cells,  arising  in  tbem  ar  induced  from  the  peripherjr, 
but  analogous  to  that  which,  in  the  n^otor  and  other  oclis  of  the  tmin^ 
gives  rise  to  the  various  forms  of  epilepsy, 

Tlie  subjects  of  neuralgia  often  present  a  pecnii&r  temperament 
They  are  what  is  popularly  called  "nervous,"— excitable,  of t*;n  irri- 
table, anxious,  worrying  over  the  trifling  ills  of  life,  sleeping  badlj, 
and  are  often  extremely  liable  to  headaches  not  distinctly  nearalgic 
io  character.     In  many  patients  the  neuralgic  tendency  is  deeply 
rooted  j  they  suffer  from  neuralgia  first  in  one  situation  ajnd  then  in 
another  during  the  course  of  years.     Some  forms  are  especially  common 
in  those  who  present  the  symptom  of  **  hysteria,"  but  whose  suffering* 
from  the  pain  are  not  the  less  genuine.     Other  varieties  of  nearalgia^l 
may  also  occur  in  such  patients,  by  a  coincidence  which  has  only  thai 
connection   of  a  common  cause.     The  disease  is  more  frequent  iii| 
those  of  weakly  constitution  than  in  the  robust,  but  the  latter  do  not 
enjoy   complete  immunity.    Among  the   constitutional    relations  of. 
neuralgia,  those  to  rheumatism  and  gout  are  especially  important] 
The  connection  with  rheumatism  is  often  conspicuous,  and  is  seen  ia] 
several  aspects.     Persons  who  are  liable  to  rheumatism  of  the  fibroni] 
tissues  sometimes  suffer  from  pains  wbich  have  both  rheumatio  tksA] 
neuralgic  characters^ — not  specially  related  to  the  nerves  in  aitaatkni,  I 
and  yet  paroxysmal  and  unconnected  with  movement     Such  paiat] 
are  especially  frequent  in  the  limbs  and  back.     Women  who  suffer' 
from  rheumatoid  arthritis  are   often   also  liable  to  true  nemalgiai  j 
of  great  severity*     A  young  lady,  for  instance,  suffered  for  seveialj 
months  from  severe  paroxysms  of  pain  in  one  shoulder  and  the  dorsal  | 
spine,  apparently  neuralgic;  these  ceased,  and  she  was  immediately 
attacked  by  subacute  rheumatoid  arthritis.     Lastly,  both  rheumatie  j 
affections   and  neuralgia  are  certainly  sometimes  due  to  gout^ 
probably  not  unfrequently  to  inherited  gout. 

Among  the  exciting  causes  of  neuralgia,  aa  among  tliose  that  ml 
lemote,  impairment  of  general  health  takes  the  first  place.  Thf  i 
affection  may  be  excited  by  any  kind  of  debilitating  influence  t  over*  ] 
work  of  mind  or  body,  over-lactation,  prolonged  fatigue,  and  ansmia  1 
of  every  degree  and  causation,  are  frequently  met  with  as  its  immediatt  I 
antecedents.  Certain  forms  of  sensory  fatigue,  as  over-stimulation  of  1 
the  eyes,  sometimes  seem  to  have  a  special  influence.  Severe  emotiout  ( 
or  its  physical  analogue,  mechanical  concussion,  are  also  occasional] 
exciting  causes ;  the  former  is  often  combined  with  the  latter.  All 
examples  of  the  influence  of  emotion  two  cases  may  be  mentioned, ona] 
of  alight,  the  other  of  severe  neuralgia,  thus  induced.  A  lady 
intensely  distressed  after  parting  with  her  husband,  who  was  going  ta\ 
America.  She  felt  on  the  point  of  bursting  into  tears,  and  as  if  th«1 
tears  would  give  her  relief.  Her  sister  said^  *^  Do  not  cry  |  you  sA 
not  cry,"  By  an  effort  she  succeeded  in  restraining  her  tears,  bat  waj^ 
immediately  conscious  of  a  sense  of  intense  pressure  above  the  eye* 
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brows,  and  a  few  days  later  serere  aupra-orliital  neuralgiiv  came  on 
upon  the  left  side,  and  lasted  for  several  weeks.  A  girl  of  eighteen 
w»a  much  startled  and  alarmed  bj  the  unexpected  discharge  of  a  gun 
elooe  beside  her.  The  satiie  evening  facial  neuralgic  pain  came  on,  and 
continned  for  five /ears  in  most  violent  paroxjsms,  sometimes  on  one 
tide,  sometimes  on  the  other.  In  this  connection  it  nmj  be  noted  that 
the  fifth  nerve  is  especiallj  related  to  emotion,  both  bj  influencing  the 
soeretion  of  tears  and  also  as  the  sensorj  ner?e  of  the  chief  region  of 
emotional  di^pUj — the  face. 

Ko  single  actual  excitant  of  neuralgia  is  so  frequent  as  6X|K)sure  to 
cold,  sometimes  general,  sometimes  local  and  affecting  the  part  in 
which  the  neuralgia  is  felt,  Valleix  found  a  history  of  exposure  to 
cold  in  one  third  of  his  cases.  Cold  may  not  only  produce  neuralgia, 
but  may  also  excite  paroxysms  of  pain  when  the  neuralgia  is  due  to 
tome  other  cause.  Another  frequeot  cause  is  the  irritation  of  nerves, 
especially  near  their  ]>eripheral  distributioup  which  induces  pain  ex- 
teoding  far  bevoud  tbe  area  supplied  hy  the  irritated  nerve.  A  com* 
IBOII  example  is  the  wide-spread  pain  that  may  result  from  the  irritation 
of  ft  c&iiouB  tooth ;  the  pain  may  extend  into  other  divisions  of  the  fifth 
nerve,  and  even  into  the  region  of  the  cervical  plexus.  Moreover,  the 
ptin  may  be  felt  only  or  chiefly  in  some  other  region  than  that  in 
which  it  is  produced.  Thus  I  have  known  severe  neuralgia  conSned 
to  tbe  second  division  of  the  fifth  to  be  due  to  a  carious  tooth  in  the 
lower  jaw,  and  cease  entirely  when  this  waa  extracted.     Every  form 

neuritis,  except  that  of  purely  motor  nerves  or  branches,  may  have, 
iU  sequel^  pain  of  long  duration,  wkich  may  be  regarded  as  a 
secondary  neuralgia.  Brachial  and  sciatic  neuritis,  either  primary 
or  traumatic,  local  or  migratory,  are  common  amaes  of  this  form. 
Another  is  the  peculiar  neuritis  that  is  manifested  by  herpes  zoster, 
severity  and  duration  of  the  subsequent  pain  ie  chiefly  serious  in 
life,  when  it  may  continue  even  for  one  or  two  years,  and  be  most 
ng  in  severity.  Traumatic  lesions  of  nerves  without  any 
nderating  neuritis,  constitute  another  cause,  and  often  give  rise  to 

in  that  is  extremely  obstinate. 

Tone  influences  often  induce  neuralgia.     The  roost  frequent  are 

coholism,  lead-poisoning,  and  the  presence  of  an  excess  of  sugar  in 

the  blood.     But  these  causes  also  produce  neuritis,  of  which  pain  and 

rnderness  may  be  the   only  evidence,  and  it  is  often  difficult  to 

;clude  actual  inflammation  of  the  nerve.  At  the  same  time,  an  agent 
which  causes  neuritis  may  sometimes  merely  irritate  the  sensory 
structures  and  produce  neuralgia.  This  statement  is  also  applicable  to 
gout)  the  influence  of  which  has  been  already  mentioned.  Both 
neuritis  and  neuralgia  may  unquestionably  result  from  acquired  and 
inherited  gout.  Malaria  is  another  powerful  cause,  but  its  influence 
is  seldom  seen  in  this  country,  except  in  those  who  have  been 
abroad.  Neuralgia  is  an  occasional  sequel  of  various  acute  diseases 
which  depress  the  nervous  system,  but  it  follows  none  so  often  as 
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influenza.     It  mtkj  tken   occur  in  anj  locality,  gometinaos  aflir  ij 
trilUageicitJDg  influence,  and  may  last  for  weekg  or  montba  ;  in  i 
Cft&es  it  probably  suceeedg  aa  initial  neuritis.     The  Byphilitic  poii 
has  been  thought,  by  some,  to  cause  true  neuralgia  during  it«  actit 
stage,  but  the  evidenoe  is  not  strong.     Occasionally,  those  who  ha? 
had  syphilis  long  before  are  the  subjects  of  paroxysmal  pains, 
character  and  course  idt^ntical  with  those  of  tabes,  but  yet  present  ni 
other  indication  of  this  disorder.     It  is  possible  that  this  is  a  "  t&b 
neuralgia/'  due  to  degeneration  in  the  sensory  nerves,  such  aa  oceuff^ 
in  tabes,  but  sparing  the  muscle  nerves,  in  which  it  causes  ataxy. 

Symftohs  osnerallt, — ^Tbe  great  symptom  of  neuralgia  is  paia»!| 
■poutaneouB,  paroxysmal,  and  felt  in  certain  regions  of  nerve  distri* 
bution.  It  is  usually  unilateral ;  when  bilateral  it  is  almost  always 
symuietrical  in  distribution.  Usually  the  pain  is  conat&nt  in  seat  for 
a  time,  it  may  be  for  many  years.  In  other  cases  it  changes*  now  i 
one  part^  now  Id  another.  Thus  a  girl  aged  fifteen  had  su&r 
for  two  years  from  paroxysms  of  intense  pain  in  Tanoua  parts,  aims, 
legs,  back,  different  parts  of  the  head,  and  occasionally  universaL 

The  pain  is  neyer  constant  in  degree ;  there  are  paroxysms  with 
intervals  of  complete  freedom,  or  there  is  a  slight  continuous 
with  intense  exacerbations*  Continuous  pain  may  be  merely  a  dn 
ache,  but  it  is  generally  acute  and  sharp  during  the  paraxysms^i 
is  described  as  "darting/*  "stabbing,'*  "boring,"  "burning/'  ^| 
often  the  sufferer  eau  find  no  words  to  express  its  exact  oh&raet 
The  sharp  pain  generally  has  a  darting  character*  A  series 
sudden  sharp  pains  occurs  every  few  minutes ;  the  series  of  sue 
pains  couBtitutes  a  paroxysm,  a.nd  a  series  of  paroxysms  an  alt 
The  interTsis  betwe^^n  the  attacks  present  extreme  variation,  and 
sometimes  remarkably  long  in  proportion  to  the  seyerity  of  the  paiiL^ 
Thus  one  patient  will  have  attacks  daily  during  several  years,  while 
in  another  (as  in  an  actual  instance)  intervals  of  many  months  sep^ 
rate  groups  of  attacks  of  most  intense  pain^  each  group  lasting  onlv 
a  few  days.  In  such  paroxysms  it  is  usual  for  the  pains  to  conxmence 
suddenlyi  but  they  are  rarely  as  severe  at  flrst  as  they  subsequently 
become.  Sometimes  a  peculiar  sensation,  such  as  throbbing,  herald 
each  attack  oi  pain.  The  attacks  gradually  incre&se  in  intensity,  ajid' 
in  each  attack  the  separata  paroxysms  may  present  %  ohajracterjilio 
augnieDtation  and  decrease. 

The  pain  is  seldom  referred  to  the  skin  ;  ninally  it  is  more  deeply 
seated,  and  often  correspoods  to  the  position  of  a  nerve-trunk  and  its 
branches — a  fact  of  some  diagnostic  importance*  The  throbs  of  pain 
sometimes,  but  seldom,  coincide  with  the  arterial  pulsations*  There 
is  often  a  darting  movement  of  the  pain,  usually  towards  the  per 
phery — centrifugal  j  less  commonly  from  the  periphery — centripetal ; ' 
still  less  commonly  the  pain  darts  alternately  in  both  directions. 
Sometimes  it  seems  to  be  localised  in  a  single  point,  and  then 


nsti&llj  ft  borings  cbaracter.  Wlien  tno»t  inteose  the  darting  ptda 
tmdiifctefl  to  other  oerTO-ri'giona  udjaceat  to  that  io  wlxich  it  it 
oliieflj  felt 

Tbo  duration  of  each  attack  varies  according  to  the  number  of 
paroijama  and  their  length.  Barelj  there  is  a  single  brief,  intense 
pam  ;  more  often  an  attack  lasts  several  bours.  In  the  intervals  tbere 
maj  bo  slighter  pain,  or  a  pecuhar  sensation  in  the  part*  or  freedom. 
Tha  iaterrals  varj  from  a  few  hours  to  several  months.  Often 
periodicitj  exists ;  it  may  be  eiaut  in  malarial  cases,  in  which  the 
psta  maj  oommeiice  at  tbe  same  hour  each  day,  or  at  intervals  of  two 
or  tliree  dajs.  Kow  and  then  the  peiiodicity  is  exact  in  cases  that 
mre  notmalanah  The  pain  may  be  worse  at  the  catamenial  periods, 
aad  may  eiredi  occur  only  at  those  times.  When  there  is  continuoua 
fiotn  in  the  intervals  between  the  paroxysms,  it  is  moderate  in  degree, 
but  often  troublesome  by  disturbing  rest. 

Tbe  paroxysm 8  and  attacks  are  often  induced  by  certain  influenoet* 
external  or  internal,  such  as  by  exposure  to  cold,  sometimes  by  warmth, 
bj  moTement,  posture,  or  emotion.  In  some  cases  there  is  remarkable 
pmsitireness  to  atmospheric  influences.  When  the  paroiysms  occur 
at  regular  intervals,  an  influence  that  will  induce  the  pain  when  it  ii 
**Au%"  may  be  powerless  immediately  after  an  attack.  During  a 
paroxism,  the  influeuces  that  will  bring  it  on  usually  ioteusify  the 
paiiL  Movement  is  especially  iufluentiat  in  tbe  neuralgias  of  the  fifth 
serre;  the  slightest  motion  of  the  jaws  may  induce  the  pain.  A 
loacb  on  the  skin  may  have  the  same  affect;  nevertheless  in  many 
SAs«s»  although  slight  pressure  iDcreases  the  pain,  firm  pressure  gives 
distinct  relief;  even  when  mere  contact  with  the  skin  causes  an 
exacerbation,  rough  rubbing  may  distinctly  relieve  the  suffering.  This 
diHerenoe,  however,  is  not  always  to  be  observed.  In  some  cases 
alcohol,  even  in  small  quantities,  invariably  intensifles  or  ijiduoas  the 
pain  J  in  other  cases  it  gives  relief.* 

This  increased  sensitiveness  of  the  skin  is  a  Tery  oommon  aocom* 
paniment  of  the  pain.  It  may  iuvolre  all  forms  of  sensatioiit  although 
thermic  impressiotis  ruoch  less  commonly  occasion  pain  than  does  a 
touch.  Sometimes  the  tactile  impression  seems  to  be  felt  as  pain ; 
more  eften  it  excites  an  increase  in  the  tme  neuralgic  pain.  The 
bypeneethesia,  or  hyperalgesia,  is  usually  limited  to  tbe  region  in 
which  tbe  spontaneous  pain  is  felt  When  this  pain  follows  the 
course  of  a  nerve  it  is  commonly  most  int-ense  at  certain  spots,  and  at 
these  places  pressure  may  cause  a  special  increase  in  the  suffering. 
In  the  intervals  between  the  paroxysms  these  spots  may  remain 
lender,  and  pressure  ufN)n  them  may  induce  a  paroxysm*     They  are 

^  Ttrj  eorioai  facts  are  ionii'timet  met  with  in  regard  to  tbe  indnetioD  of  the 
pfttn.  That  in  one  patient  inteme  fronto*c»ccipital  neuralgic  pain  wms  excite  by 
9if9Tf  act  of  d«fccatiou.  Thii  Actioa»  in  lome  c^Met,  hu  a  very  peculiar  InfloeDc^ 
on  ihs  nerroa*  tyitem,  and  to  hat  tiilotoritioii,  ai  the  familiar  fhirer  ihows.  I  havi 
kaoira  nslettiritirfi  to  be  aitfaded  wtib  a  oDomentV  loaa  of  ooDfri»u«a«n, 
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not  uBuallj  present  until  the  disease  has  lasted  for  some  time.  Is 
recent  cases,  and  when  the  attacks  occur  onlv  at  long  intemli, 
although  there  ia  no  peraisteDt  tenderness,  the  pain  may  be  iocreaaed 
dnriog  the  paroxysm  bj  pressure  on  certain  places.  Tbe  t«iidit 
points  were  first  studied  by  Yulleix,  and  hence  are  often  called  aftff 
him.  They  are  tolerably  nnifortn  in  their  position,  and  for  the  ~ 
part  correspond  either  to  the  place  at  which  a  nerve-trunk  emei 
from  a  bony  canal,  passes  over  a  hard  structure,  or  passes  th2x>Qg]i  a 
fascia  to  become  superiicial,  or  to  the  point  of  division  of  a  mne^ 
trunk,  or  to  an  anastomosia  of  two  nerve-trunks.  They  are  ptcsect 
in  about  half  the  cases ;  when  absent  there  is  sometimes  ill-defifiad 
tenderness  iq  certain  areas. 

There  is  occasionally  tenderness  of  the  vertebral  spine  corresponding 
to  the  origin  of  the  painful  nerve,  the  point  apophtfsaire  of  TroosseaiL 
It  is  probable,  as  Anstie  pointed  out,  that  the  relation  of  this  to 
oeuralgia  has  been  exaggerated.  The  tenderness  of  certain  vertebral 
spines  id  common  apart  from  neuralgia,  and  there  is  not  alwmjs  s 
close  correspondence  between  the  position  of  the  spinal  t^odemett 
and  the  seat  of  the  neuralgia.  In  trigeminal  neuralgia^  for  instanoe, 
there  may  be  tenderness  of  the  cervical  spioes. 

Other  seosory  disturbances  are  occasionally  observed  in  neuislgia. 
The  onset  of  the  pain  is  somettmes  preceded  by  numbness^  ttogling; 
SiCt  in  the  affected  area,  *  but  less  frequently  than  in  neohtii. 
Occasionally  the  attack  of  pain  is  followed  by  transient  auRsUiesza. 
Persistent  diminution  of  sensibility  is  only  met  with  in  oases  of 
**  symptomatic  neuralgia/'  in  which  there  are  structural  changes  in 
the  nerves.  Increased  sensitiveness  to  pain  (hyperalgesia),  in  the 
whole  area  of  the  neuralgia,  is  not  uncommon.  Yomiting  is  rarely 
associated  with  simple  neuralgia,  although  so  common  in  migraine, 
in  which  the  pain  may  bear  a  superficial  resemblance  to  that  dt 
neuralgia.  But  I  have  met  with  T^omiting  in  two  cases  of  neuralgi&| 
one,  bilateral,  in  the  anterior  branches  of  the  cervical  plexus,  and 
other  in  the  two  upper  divisions  of  one  fifth  nerve.  Severe  att 
in  women  often  cause  hysterical  symptoms  as  the  pain  is  subsidi 

Muscular  spasm  may  be  excited  by  the  acute  paroxysms  of 
evidently  in  a  reflex  maoner.  It  is  usually  confined  to  the  motor  ner?s 
related  to  that  which  is  the  seat  of  the  pain,  but  sometimes  spreads 
to  adjacent  areas,  very  rarely  passing  into  a  general  convulsion.  In 
a  case  of  cranio-spinal  neuralgia  each  paroxysm  was  attended  by  opis- 
thotonos 80  severe  that  the  patient  rested  on  the  head  and  the  heats. 
The  exacerbation  of  the  pain  by  movement  may  lead  to  temporarf 
dimiuution  of  mobility,  partly  voluntary,  partly  of  inhibitory  origin. 

Trophic  and  vaso-motor  disturbance  sometimes  results  from  the 
deranged  nerve- influence.  Sinn  eruptions  are  rare  ;  herpes  is  seldom, 
if  ever,  a  consequence  of  true  neuralgia,  altbougrb  neuralgic  pain 
so  often  accompanies  and  follows  herpes*  The  hair  of  the  part 
may  undergo  changes:   it  may  lose  its  pigment,  fall  off,   or  very 
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nunelj  overgrow.  Anstie  observed  temporary  greyneas  of  a  lock  of 
liair  after  each  attack*  followed  at  last  hj  permanent  change,*  I 
bare  seen,  in  a  girl  of  eighteen,  loss  of  pigment  in  the  hair  above 
and  behind  each  ear,  following  neuralgic  pain  there  of  aome  monthB' 
duration.  Vaso-motor  disturbance  often  accompanies  a  paroxysm. 
Tlie  first  effect  of  the  pain  is  usnallj  to  cause  a  constriction  of  the 

»U  of  the  part,  but  this  ia  often  followed  bj  their  relaxation ; 

ing  of  the  skin  results,  and  the  throbbing  of  the  arteries  may 
tonsiderablj  intensify  the  pain.  The  arterial  dilatation  may  be 
g«ll«ialt  and  be  demonstrable  by  spfajgmographic  tracings  (Anstie). 
In  one  case  of  trigeminal  neuralgia  aU  the  Teins  of  that  side  of  the 
^oe  became  distended  during  the  paroxysm,  and  as  the  pain  subsided 
pallor  replaced  the  flushing.  The  local  vascular  disturbance  may 
cause  local  sweating  or  local  oedema*  or  even  erythema,  sometimes 
oustaken  for  erysi|»elaa.  The  cedema  thus  produced  is  occasionally 
eonsiderable  I  I  have  known  each  attack  of  cranial  neuralgia  to  be 
accompanied  by  great  swelling  of  the  whole  scalp,  due  to  this  oon- 
ditiom,  which  slowly  disappeared  some  hours  after  the  cessation  of  the 
pain*  In  another  curious  case,  attacks  of  pain  in  the  tongue  and  face 
were  attended  by  swelling  of  each  part*  which  usually  came  on  during 
the  night,  and  sometimes  occurred  with  very  little  pain.  Repeated 
attacks  of  such  vaso-motor  disturbance  may  lead  to  permanent  dila- 
tation of  the  vessels  of  the  surface,  and,  aft^r  a  time,  to  thtckening  of 
the  eellular  tissue,  periosteum^  and  other  structures, 

PxTHOLOGT.^Few  questions  hare  been  the  subject  of  more  con- 
troversy than  the  pathology  of  neuralgia.  The  difference  of  opinion 
is  largely  due  to  the  different  senses  in  which,  aa  we  have  seen,  the 
word  has  been  used.  The  problem  of  pathology  is.  What  is  the  nature 
of  nerve- pain  that  has  no  known  organic  cause  ? 

In  neuralgia  we  have  two  symptoms ;  first,  spontaneous  pain*  and 
secondly,  »*hy[»er»athesia"  (more  properly  hyperalgesia),  t.  a  the 
production  of  pain  by  sensory  impressions  that  are  not  usually  pain^ 
ful:  the  former  includes  the  letter,  and  therefore  must  be  fii*st  con* 
aidered.  Spontaneous  pain  means  the  action  of  sensory  nerve- 
elements  apart  from  IochI  external  stimulntion*  The  pain  corre- 
sponds to  certain  peripheral  nerve-areas,  and  we  must  therefore 
look  for  its  cause  to  the  elements  eonsti luting  a  peripheral  nerve* 
srlnieture.  These  are  the  nerve -fibres,  their  peripheral  end-or^'ans, 
and  the  central  cells  with  which  the  fibres  are  connectved.  To  which 
of  these  can  we  ascribe  a  functional  activity  independent  of  external 
stimulation  P  We  know  nothing  of  a  capacity  for  such  action  on 
tho  part  of  nerve- fibres.     They  possess  a  limited  power  of  trans- 

*  A  very  remarkable  case  baa  been  recorded  by  Itj&vmotid,  !n  which,  at  the  tims 
neuntlgio  pi^n  in  the  bead  wii«  moct  intente,  ftll  thd  hair  of  tho  pi^ticnt  (a  wotuftn 
tged  ^irt) -eight)  cbaDged  colour  from  black  to  rod,  aud  in  a  few  dayt  to  whiter  ind 
then,  m  the  course  of  fourteen  daya,  fell  off  {*  R«vae  de  H^^'  Sept.«  188:2). 
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formjDg  external  ener^^r  into  iier?e*force,  wbicli  conBtitutei  tbdr 
**  excitability."  and  tbey  "condnct"  nerve- force ;  but  tliere  is  do 
eridence  to  show  that,  apart  from  external  influences,  they  are  capible 
of  producing  netTO-foroe.  Nor  are  any  facts  known  which  would 
BUggest  that  the  peripheral  eod-orgatie  of  the  sensory  nerf  ea  are  the 
seat  of  the  primary  distuibauce  in  simple  neuralgia.  It  is  trae 
thatp  in  tabes  and  degenerative  peripheral  neuritis,  changes  in  the 
nutrition,  and  sometimes  in  the  stmcture  of  the  nerve -endings  seem, 
10  many  cases^  to  cause  the  acute  pains  of  these  disorders.  The 
fu action  of  these  structures,  transforming  mechanical  into  nerra 
energy^  must  inTolve  a  delicate  organisation,  susceptible  of  almost 
spontaneous  over-aetion  ;  but  the  features  of  true  neuralgia  dif er 
from  those  produced  by  disease  of  the  nerve -endings.  We  are  thai  ^ 
led  to  look  to  tbe  central  terminations  of  the  nerve-fibres  as  t^^^d 
source  of  the  pain  in  idiopatbic  neuralgia.^  The  fibres  end  i^H 
nerre-cells,  and  nerve-cells  are  the  elements  chiefly  cap;ible  of  the 
production  of  nerve  energy,  in  apparent  indepeudenca,  and  cert&inlj 
in  excess,  of  the  stimuli  applied  to  them.  When  au  external  cause 
(«.  g.  an  injury  of  the  nerve)  gives  rise  to  pain,  the  sensation  is  dus 
to  the  stimulation  of  these  cells,  and  the  pain  which  results  from 
their  spontaneous  **  discharge  *'  is  necessarily  referred  to  the  region 
from  which  their  fibres  couvey  impressions. 

The  sensory  fibres  end  in  two  sets  of  cells,  those  of  the  ganglts 
on  the  posterior  roots,  and  those  within  the  spinal  cord,  chiefly  in  the 
posterior  ooruua.  There  is  no  direct  evidence  to  show  which  of  the«e 
series  of  oells  is  concerned  in  neuralgia.  But  we  know  nothing  of 
any  sensory  function  of  the  ganglia,  and  we  are  therefore  justified  in 
looking  to  the  nerve-cells  within  the  cerebro< spinal  axis  as  the  seat 
the  morbid  process. 

This  conclu9i<>a  is  supported  by  the  symptoms  of  many 
neuralgia.  Especially  siguificaiit  are  the  following — (1)  The 
that  the  pain  may  occupy  adjacent  parts  of  several  nenre-r^oni. 
For  instance,  in  one  patient  the  pain  extended  on  both  sides  from 
the  seventh  cervical  vertebra^  over  t^e  whole  occiput  and  vertex 
to  the  coronal  suture.  (2)  The  phenomenon  of  radiation  of  sligbter 
pain  into  adjacent  nerve-regions  during  severe  paroxjsms.  (3)  The 
phenomena  of  reflex  neuralgia,  in  which  the  pain  is  felt  in  another 
region  than  that  of  the  nerve  irritated.  All  these  are  explicable 
only  on  the  theory  that  the  morbid  action,  felt  as  pain,  is  in  tbe 
central  cells,  which  are  no  doubt  connected  according  to  the  re- 
lations of  the  surface  regions  from  which  they  receive  impressions, 
snd  to  which  their  disturbance  is  subjectively  referred. 

The  same  conclusion,  the  central  nature  of  neuralgia^  is  also 
indirectly  confirmed  by  facts  of  pathology  of  another   kind    whici 

*  The  central  theory  hai  been  adopted,  among-Bt  otberi^  by  VttlpiAn,  AluHi^ 
Clifford  Allbuttv&nd  Yankh',  iilthoti^b  tbetbeoriet  of  tbeie  Aotbort  differ  someirbst 
In  their  detaili. 
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prove  tbat  pam  of  neuralgio  character  maj  be  produced  by  an  organio 
leiion  in  tbe  grej  matter  which  is  here  supposed  to  be  dt* ranged  in  idio« 
patbio  Deuralgioi*  The  lesion,  for  instauce,  invoMng  part  of  the 
•eosoij  Qucleua  of  tbe  fifth  nerve,  shown  in  Fig.  53  (B  z}»  p.  69. 
eaused  Beyere  neuralgic  pain  in  the  face* 

If*  therefore,  we  regard  idiopathio  nearalgia  as  tbe  result  of  the 
OTer-action,  the  •*  discharge,"  ol  tbe  aerre^celis  constituting  the  prozi- 
nate  centre  of  the  nerve,  tbe  question  still  remains — to  what  is  this 
discharge  due  P    It  is  often  ascribed  to  hjperffimia  of  the  centre,  due 
to  dilatation  of  it«  vessels.     The  possibiiitj  of  this  cause  cannot  be 
denied,  but  neither  can  its  efficiency  be  proved.     It  is  an  hypothesiSt 
naoreoverp  which   oulj  solves   one  problem   bv  the  ititroduction   of 
luaother.     Vaao-motor  disturbance  means  the  deranged  action  of  the 
▼aao-motor  centre  for  tbat  territory,  and  it  is  as  difficult  to  explain 
the  disturbed  action  of  tbe  vaso-motor  cells  as  of  the  sensory  celle. 
All  cells  posstss  tbe  power  of  evolving  force ;  the  discbarge  of  the 
eensory  ceils  is  that  alone  of  which  we  have  evidence,  and  it  seems 
unjttstitiable  to  assume  tbe  interveiitioi]  of   other  cells  for  its  pro- 
duction*    But  it  is  highly  probable  tbat  secondary  vaso-motor  dia- 
turbance  results,     Wa  know  that  in  all  organs  vascular  dilatatioiL 
attends  functional  activity*     If  the  cerebral  cortex  is  stimulated  by 
eleetricityp  local  dilatation  of  vessels  quickly  follows.    It  is  probable 
that  each  secondary  central  hyperssmia  may  result  from  the  discharge 
of  sei&sory  centres,  and  when  established,  may  increase  tbe  disturbance. 
The  over-action  of  the  cells  in  idiopathic  neumlgia  bas  been  spoken 
of  as  **  independent/*    It  is  independent  so  far  as  our  means  of  obser- 
vation go.     But  we  cannot  tell  to  what  ext eat  the  unstable  cells  may 
be  excited  to  discharge  by  stimulation  of  which  we  are  uncoD scions. 
We  know  that  some  infioences  of  this  kind  (cold  or  pressure)  are 
effective  in  exciting  attacks.     It  is  highly  probable  tbat  tbe  afferent 
hnpressions  which  we  perceive  bear  but  a  small  proportion  to  those  of 
which  we  are  unconscious  j  these,  continuous  or  intermittent,  are  due 
to  alight  cutaneous  impressions,  to  the  movement  of  the  blood,  and  to 
the  nutritional  processes  in  tbe  tissues.    It  is  quite  possible  that  such 
afferent  impulses,  too  trilling  to  affect  our  consciousness  even  when 
aided  by  atteutiou,  may  excite  the  discbarge  of  the  unstable  cells. 
That  a  strong  sensory  impression  (e.g.  painful  pressure  on  the  ner?e) 
may  sometimes  relieve  the  pain  is  quite  in  harmony  with  familiar  facts 
as  to  the  effect  of  sensory  stimulation ;  a  strong  stimulus  may  inhibit 
the  refiex  action  tbat  may  be  excited  by  a  slighter  stimulus  in  the 
same  nerve* region ;  sonietimos  pressure  may  arrest  exciting  impulses. 
These  two  facts  d^-prive  of  much  of  its  force  an  objection  which  has  been 
often  urged  against  tbe  central  theory  of  neuralgia,  that  the  disease 
may  sometlmeB  be  permanently  cured  by  division  of  tbe  nerve ;  the 
significance  of  tbis  will  be  considered  in  connection  with  treatment. 

We  are  accustomed  to  think  of  tbe  sensory  nerves  as  distributed 
cbtefly  to  the  skin,  but  the  pain  in  neuralgia  is  rarely  confined  to  the 
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fikiB,  It  appeftri  to  the  sufferer  to  be  more  deeply  seated,  and  ottoii 
correaponda  in  position  to  the  nerve-trank  and  branches.  The  fibroiit 
aheaths  of  both  are  abundantly  supplied  with  neireB, — the  n&m 
mervorum,^  which  ramify  and  end  in  the  sheath,  without  peuetratiog 
the  InterfaBcicuIar  septa.  If  a  nerve  is  compressed  (as  the  ulnar  it 
the  elbow)  the  first  sensation  experienced  is  a  pain  at  the  spot,  from 
the  stimulation  of  the  sheath-uenres ;  if  the  pressure  is  contiooed, 
there  is  also  a  sensation  (ting^liog)  referred  to  the  peripheral  distriba. 
tion  of  the  nerve  in  the  hand,  due  to  the  stimulation  of  the  fibres  of 
the  nerve  itself.  In  neuralgia,  the  central  cells  of  the  sheatb-fibret 
se^m  often  to  be  disturbed  in  function  more  than  those  of  the  fibr^ 
of  the  nerve  itself ;  the  pain  is  referred  to  the  nerve-trunk  rather  than 
to  the  skin* 

The  fact  that  the  pain  seems  to  dart  along  the  nerve  must  be  due 
to  tbe  spread  of  the  discharge  in  the  centre  in  a  certain  order  from 
cell  to  cell.  We  cannot  at  present  say  precisely  on  what  this  depends, 
or  why  the  pain  seems  sometimes  to  dart  towards  and  sometimei 
from  the  periphery. f 

The  irradiation  of  the  pain,  in  severe  attacks,  to  neighbouring 
nerve-areas  is  clearly,  as  already  mentioned,  a  central  phenomeooiL 
An  intense  dischai^e  always  tends  to  spread  to  other  connected  celli, 
in  proportion  to  its  intensity,  as  the  phenomena  of  epilepsy  abon- 
dantly  itluBtnvte. 

The  origin  of  the  tender  points  is  obscure,  and  has  been  the  subject 
of   much  speculation.}     Their  localisation  to  the  places  at  which 

*  Sappej  ('  Joaroal  de  I'Anat.  et  de  la  Pbyt^ologie*'  voLi«  186$,  p*  47)  has  demon* 
Btrated  theh*  exiitencs  In  thi'  tbeath  of  tliD  optic  nerve,  and  the  fact  mentioDed  m 
the  text  admitt  of  xio  other  oxplanntion  than  the  exUtence  of  limitar  nenet  u  all 
Derre-Bbeotbi,  which  hai»  indeed,  b«en  demon itra ted  by  Hortlcy  ('  Proc*  Hoy.  Med. 
and  Cbir.  Soc./  1884,  »ind  Appendix  to  Manhmll't  *  Bradakaw  Leotare/  iaS7)* 

t  An  ingenioitt  hypotbesii  bus  b^en  formalat«d  by  Vanlair,  which  tnay  be  mea- 
tiofied*  Acoording  to  Pierret  there  is  a  relation  between  the  length  of  m  nenre-Hhrt 
and  tbe  aiso  of  its  celL  1  be  ah eath -nerves  will  vary  in  length  according  to  tb«  di^ 
tauoe  from  the  centre  at  which  tbey  terminate.  If  the  eella  ditebarge  in  tbe  order 
ol  tbeir  lixe^  beginning  with  the  amalteet,  the  leniation  will  ■eeoi  to  dart  centri* 
fagally.  For  tbe  apparently  centripetal  direction  a  etill  more  complex  hvpotheate 
hat  been  anggeated.  Moat  nerves  contain  recurrent  fibrea,  which  proceed  from  n^j*^ 
eenat  nenrea  (Mogendie,  Arloing,  and  Tripier),  Tbeae  recurrent  fibrea  aaccod  tbt 
branchea  and  trnnk,  but  all  ce»iae  before  the  foramina  of  edt  are  reached.  If  theee 
end  in  tbe  nerve-aheatb,  tbe  tame  hypotbe^ii  applied  to  the  recurrent  fibrei  will 
ierve  to  explain  the  centripetal  dnrting ;  the  longeat  Bbree,  which  end  neareat  the 
oantre,  will  hare  the  largest  cella,  and  discharge  last.  Unfortunately  W9  do  not 
know  that  any  of  the  reoarrent  flbrea  end  in  tbe  nenre-sbeatb,  and  if  thuy  do,  ft  ia 
probable  that  their  central  connt'ction  is  tbe  anme  ai  that  of  the  direct  fibres.  If 
seems  more  probable  that  tbe  arrnDgement  of  tbe  cells  In  the  G«?ntre  depends  on  tbe 
dittrlbotion  of  the  fibrea  in  tbe  aheath,  and  that  this  arranirementy  and  not  tbe  sue 
of  the  ofllls^  determines  tbi^  order  of  the  discharge,  which  may  trarerse  the  eaolve  in 
opposlle  directions  in  different  cases,  j net  as  in  one  epileptic  an  aura  may  pasadown, 
and  la  another  np,  the  arm. 

I  The  hypotbasis  (of  OartM  and  otbars)  wht^  oonnaots  these  tander  points  wltk 
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Derr€«  emerge  from  deeper  atructiirea^  or  divide,  Buggesti  their 
dependeuoe  on  mecbanical  caasea.  Acci denial  pressure,  and  traction 
in  moTement*  will  have  mo&t  influence  on  tlie  nerves  at  suck  places, 
mad  caoBe  there  a  greater  degree  of  Htimulatiou  of  the  nerri  neiToriim 
(Vanlair).  Many  phenomena  of  nenrali^a  suggest,  moreoyer,  tliat  a 
neuralgia  which  is  at  first  purely  central  maj  not  remain  so.  We 
have  teen  that  the  pain  often  causes  secondary  vascular  disturhance 
m  the  i6rritoT7  of  tlie  nerve.  It  is  most  unlikely  that  such  disturb- 
ance, Gonspicuoas  in  the  sktn,  is  confined  to  the  surface.  It  probably 
Turolves  also  the  deeper  structares,  and  especially  the  nerve-sheaths, 
in  which  the  pain  is  especially  localised.  Such  6e<:ondary  vascular 
diitnrbance,  and  the  tissue  changes  to  which  it  ultimately  leads,  must 
constitute  a  source  of  irritation  of  the  nerri  nervorum,  and,  in  a  truly 
"▼icioni  circle/*  must  intensify  the  malady,  which,  at  first  central, 
may  be  thus,  at  last,  peripheral  also.  It  is  probable  that  this  me* 
chanism  takes  an  important  share  in  the  production  of  the  tender 
points,  and  is  also  the  cause  of  the  intraeiab iUty  of  some  neuralgias. 

Not  only  is  it  probable  that  peripheral  disturbance  takes  part  in 
the  pathogenesis  of  central  neuralgia,  but  it  is  certain  that  central 
disturbance  is  concerned  in  some  neuralgias  of  peripht<ral  origin.  A 
traumatic  cause,  an  injtiry  to  a  nerve* branch,  may  induce  pain  far 
wider  in  area  than  the  distribution  of  the  injured  branoh,  or  even  of 
the  serve  from  which  it  comes*  In  some  cases,  again,  the  pain  is  felt 
not  in  the  area  of  the  nerve  injureil,  but  in  that  of  some  other  nerve 
(reflex  neuralgia).  An  interval  usually  elapses  after  the  injury 
before  the  paiu  is  felt.  Lastly,  in  some  traumatic  cases,  division  of 
the  nerve  does  not  cure  the  neuralgia.  These  facte  can  only  be  ex* 
plained  by  assuming  that  the  chief  cause  of  the  pain  is  a  morbid 
atate  of  the  central  c^Us.  excited  by,  but  to  some  extent  independent 
of,  the  peripheral  lesion.  Doubtless  in  all  neuralgias  of  "sym* 
ptomatit: "  character  the  symptoms  depend*  in  varying  degree,  on  an 
induced  oentral  disturbance. 


yaBious  FoBMS. — Oasee  of  neuralgia  differ  much  according  to 
their  situation,  character,  and  cause,  and  hence  it  is  necessary  to 
describe  in  some  detail  the  varieties  of  the  disease.  According  to 
situationr  we  have  to  consider  separately  those  which  occupy  the 
head*  neck,  arm,  trunk,  and  leg.  Aocording  to  character,  we  have 
** epileptiform  neuralgia,'*  and  **  reflex"  or  **  sympathetic  neuralgia;'* 
while  of  thoi$e  which  de|>end  on  special  causes  the  most  important  are 
the  truumaiio,  herpetic,  ansemic,  malarial,  8,?phihtic,  and  diabetie 
forms. 

It  is  important  to  remember  that  neuralgia  is  often  not  confined  to 
a  single  nerve.     Those  who  are  liable  to  the  affection  in  a  high  degree 

tbt  diftnbution  of  the  recurrent  aenr«t,  tttU  <m  boo  tu»uy  ufip»)V«bl«  ftUumptiooM 
to  dimfvn  detailed  deicnptioa* 
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Bometimes  su0er  from  neuralgia  in  manj  siiaationSy  simult&ueotistn 
or  in  suceefieion. 


VdmsnES  DBFENDnfG  ON  BnvdTWH. — 'Neuralgia  of  ik^  Fifth  Sm 
Trifacial  or  Trigeminal  Neuralgia;  Tic  Douloureux;  Froiopalgia,^ ^ 
Under  tbeae  various  designations  the  most,  common  form  of  neturalgia 
baa  been  described.  Neuralgia  of  the  filth  is  probablj  more  frequent 
than  all  the  other  rarieties  together »  and  it  presents,  in  most  typical 
form,  the  characteristic  symptoms  of  the  disease.  Nor  is  this  surprising 
when  we  consider  that  the  fifth  is  inoomparablj  the  most  importaot 
nerve  of  common  seusibility  in  the  bod 7. 

The  causes  of  this  form  are  all  those  that  have  been  described  in  tie 
section  on  etiologj;  indeed,  the  general  historj  of  neuralgia  is,  to  i 
large  eitent,  baaed  on  the  symptoms  of  this  variety.  It  is  eqaallj 
common  on  the  two  sides.  Tbe  seat  of  the  pain  may  be  in  any  of  the 
three  divisions  of  the  nerve;  and  it  more  commonly  occupies  one  or 
two  of  the  divisions  than  all  three.  Tbe  tender  points  are  often  well 
marked,  acid  in  them  the  pain  has  its  chief  intensity. 

Neuralgia  of  the  first  diviiion  is  felt  chiefly  in  the  supra-orbital 
bmnch,  and  hence  is  often  called  §upra-arbital  neuraJgia,  The  fre- 
quency with  which  it  was  formerly  due  to  malaria  has  left  for  it  the 
popular  name  of  •'  brow-ague,**  although  this  cause  is  now  rarely  ope- 
rative in  this  country.  Tbe  pain  nidiates  from  the  supra-orbital  notch 
over  the  anterior  half  of  the  head,  and  is  often  felt  in  the  eyelids  and 
even  in  the  eye,  and  in  the  side  of  the  nose.  The  most  important 
tender  points  are  the  Bupra-orhital  just  above  tbe  notch  or  foramen  of 
that  name,  a  palpebral  in  the  outer  pail  of  the  upper  eyelid,  a  nasal 
at  the  emergence  of  the  nasal  branch  at  the  lower  edge  of  this 
bone,  and  sometimes  an  ocular  within  the  eyeball.  Pain  felt  just  above 
the  eyebrows  is  sometimes  due  to  a  morbid  state  of  the  frontal  sinuses, 
but  pain  from  this  cause  is  generally  double,  and  is  often  secondary  to 
coryaa*  Tbe  lining  membrane  of  the  sinus  is  supplied  by  the  fifth 
nerve,  and  it  has  been  conjectured  that  the  pain  oct^urs  when  the  small 
openiug  of  tbe  sinus  into  the  nasal  cavity  becomes  closed.  Seelig* 
muller  thinks  that  this  is  the  cause  of  the  pain  even  in  malarial  cases. 
But  the  nerves  of  tbe  sinus  (or  their  centres)  seem  to  he  particularly 
obnoxious  to  certain  influences*  as  is  shown  by  the  peculiar  pain,  evi- 
dently referred  to  these  sinuses,  which  many  persons  experience  after 
eating  ices.  We  cannot,  therefore,  conclude  that  because  the  pain 
occupies  this  situation,  it  is  necessarily  due  to  a  local  cause.  The 
supra-orbital  region  is  a  not  uncommon  seat  of  localised  pain  that  is 
apparently  neuralgic.  This  does  not  follow  tbe  course  of  the  nerves* 
but  it  may  be  felt  sometimes  over  one  eye,  sometimes  over  both. 

Ocular  Neuralgia, — Tbe  eyeball  is  an  occasional  seat  of  neuralgio 
pain,  often  of  considerable  severity.  This  is  sometimes  associated  with 
some  error  of  refraction,  especially  hypermetropia^  but  occurs  also 
independently  of  any  abnormality  of  the  eye  itself.     Either  one  or 
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both  ejea  maj  be  affected.  The  pain  may  occur  spontaneoualj,  or 
nuijr  be  brotigbt  ob  by  uae  of  the  eyes ;  it  is  not  often  accompanied 
bj  pboiophobia.  When  severe,  there  is  occasional Ij  dimness  of  sigbtp 
Ap|)fti^iitly  of  inhibitory  origin,  and  the  aml^lyopta  may  be  aooonw 
ponied  by  a  peripheral  restriction  of  the  field  of  Tigion.  Ocnl&r 
neuralgia  may  exist  alone,  or  be  associated  with  pain  in  adjacent  parts, 
and  sometimes  with  pain  that  extends  far  beyond  tbe  limits  of  the 
fifth  nerre.  Bilateral  pain  sometimes  passes  from  the  eyes  over  or 
through  the  head  to  the  occipital  region,  and  e^ea  down  the  neck. 
Ansmic  girls  often  com  plain  of  a  peculiar  dragging  pain  at  the  back  of 
the  eyes,  increased  by  their  use.  Ocular  pain  is  often  associated 
with  rheumatism;  the  subjects  of  rheumatic  iritis  may  be  liable  to 
pain  in  the  eyeballs,  which  seems  to  be  neuralgic  in  character. 

In  neuralgia  of  the  second  dipuion,  infra-orbiial  neural^fia,  the  pain 
oocopies  the  area  between  the  orbit  and  the  mouth  and  ertcDds  o^rer 
m  groat  part  of  the  cheek,  and  to  the  a  la  nasi.  The  chief  foci  of  pain 
and  tender  points  are  an  infra-orbital,  at  the  emergence  of  the  nenre 
beneath  the  orbit ;  a  na$al^  at  the  side  of  the  nose ;  a  malar  over  the 
most  prominent  part  of  that  bone,  aod  a  ^nqival  lin€  below  tbat  bone, 
along  the  line  of  tbe  gtims  of  the  upper  jaw :  very  rarely  there  is  a 
point  in  the  palate  or  in  the  upper  lip.  The  most  acute  pain  is  often 
felt  only  in  one  portion  of  the  nerre,  as,  for  instance,  the  side  of  the 
nose  ;  but  it  usually  radiates,  in  a  slighter  degree,  over  a  wider  extent* 
Wben  the  third  dlvition  is  affected,  the  pain  often  extends  over  a 
Urge  area,  occupying  the  parietal  emioence  and  the  temple,  the  ear, 
the  lower  jaw,  and  the  tougue.  The  chief  tender  poiuta  are  the 
ta/ertor  dental^  at  the  foramen  of  that  name ;  tbe  iempQraX,  in  the 
posterior  part  of  the  lam  pie  on  the  auriculotemporal  branch  ;  it  may 
be  a  little  lower  dowi^  just  abore  the  zygoma,  in  front  of  the  ear,  and 
ia  a  yery  common  focut).  The  parietal,  over  the  parietal  eminence,  is 
oommon  to  this  and  to  occipital  nexiralgias.  Sometimes  there  is  a 
focns  of  pain  id  the  tongue.  Separate  portions  of  this  branch  are 
sometimes  affected  alone,  especially  the  inferior  dental  and  the  auri- 
colo-temporaL  A  boring  pain  limited  to  the  temporal  point  is  espe- 
cially common.  Most  intense  neuralgia  is  sometimes  confined  to  the 
lingual  branch.  Occasionally  a  tender  point  exists  in  the  cervical  spines 
at  the  first  two  or  at  the  fifth ;  its  exact  cause  is  obscure. 

The  pain  in  trigeminal  neuraigia  is  often  peculiarly  intense,  and 
presents  erery  variety.  It  may  radiate  from  one  part  of  the  fifth 
nerve  to  the  next,  and  even  to  other  nerve-regions.  Thus,  in  one  case 
of  violent  neuralgia  of  the  second  division  of  the  fifth,  the  pain  often 
radiated  to  tbe  occipital  region,  and  sometimes  to  the  shoulder  on  that 
side.  The  effect  of  cold  and  contact  in  exciting  the  pain  are  well 
marked,  and  it  is  often  increased  by  movement  of  the  face  or  jaw,  go 
that,  in  severe  cases,  masticatioii  may  be  impossible,  and  it  may  be 
difficult  to  give  sufficient  food.  If  the  ear  is  the  seat  of  pain,  either 
alone  or  with  other  parts^  the  attack  may  be  aocompanied  or  foUoned 
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bjr  auditorj  LypersBsthesia.     When  the  pain  is  Tery  acute  and  suddea, 
refiez  muscular  spaBiu  mav  occur  iu  the  face  (the  "tic  conTuUif  **  o! 
the  Frencb).    Paralytic  phenomena  are  rare^  but  tranaient  paralysii 
of  the  third  nerve  has  been  observed  to  follow  each  parazysm  of 
in  the  supra- orbital  biimcb.     Someiimes  paroxyaais  of  serere  pain 
the  fifth  nerye  are  accompanied  by  subjectiTe  flashes  of  lights 
when  the  eyeballs  are  the  seat  of  pain.     The  vaso-motor  disturbaai 
already  described  ia  &e<|uotttly  seen,  Bushing,  sweating,  permanent 
dilatation  of  the  vessels  (often  conspicuous  on  the  eye),  salivatioa, 
increased    secretion  of    mucus   in  the  nose»  lacrymation.     Trophic 
disturbances  occasionally  occur, — acute,  as  erythema,  or  chronic,  as 
thickening  of  the  periositeum^  loss  of  hair,  or  local  greyoess.     Even 
unilateral  atrophy  of   the  face  has  been  met  with.     It  is  probabld 
that  in  many  of  these  cases  the  pain  has  been  the  result  of  actuiJ 
changes  iu  the  nerves.     The  course  of  the  fifth  in  the  base  of  the  skoll, 
through  the  membranes  and  bony  foramina,  exposes  it  to  damage  from 
many  morbid  processes,  and  causes  its  fibres  to  safifer  when  thers  is 
any  iD0amuiatory  swelling  of  the  sheath. 

Occasionally,  migratory  pains  are  felt  in  various  parts  of  the  scalps 
sometimes  on  one  side,  sometimes  on  the  other,  without  any  distinct 
relation  to  the  nerve-trunks.  There  may  be  tenderness  of  the  skin 
during  and  after  the  paroxysms  of  pain.  This  form  is  sometimes 
more  closely  allied  to  rheumatism  than  is  ordinaij  neuralgia.  Barely 
there  is  neuralgio  pain  over  the  whole  scalp  at  the  same  time,  io  that, 
as  one  patient  expressed  it,  there  is  **a  cap  of  pain  on  the  head.**^_ 
Psin  at  the  vertex  is  a  common  form  of  headache,  sometimes  dosely^H 
allied  to  neuralgia,  and  it  may  alternate  with  charaoteristic  neuralgts 
pains  in  other  situations. 

Cervieo-occipital  Neuralgia, — The  pain  is  felt  iu  the  region  of  the 
neck  supplied  by  the  first  four  cervical  nerves,  and  in  the  postorior 
portion  of  the  head,  chiefiy  along  the  course  of  the  great  occipital  nerve« 
Thus  the  pain  may  extend  over  the  greater  part  of  the  neck  as  well  as 
over  the  head,  as  far  forward  as  the  parietal  emiaence  and  the  ear. 
It  is  occasionally  confined  to  the  posterior  branches^  extending  over 
the  back  of  the  neck  and  occiput  The  most  important  tender  points 
are  (1)  about  midway  between  the  mastoid  process  and  the  spine^  at 
the  point  at  which  the  great  occipital  oerve  becomes  superficial,  (2) 
over  the  branches  of  the  cervical  pleius  between  the  sterno*mastoid 
and  trapesius,  and  (3)  just  above  the  parietal  eminet)ce»  the  focus 
oommou  to  occipilal  and  trigeminal  neuralgia.  Fusion  of  these  two 
forms  of  neuralgia  occurs,  not  only  above  but  also  below,  where 
the  distribution  o£  the  cervical  nerves  blends  with  that  of  the  third 
division  of  the  fifth  over  the  lower  jaw.  A  primary  cervical  neuraJgi* 
may  extend  into  this  region  of  the  fifth  ;  doubtless  the  centres 
as  does  the  distribution.  It  is  probable  that  cervico-occipit&l  neural 
is  more  often  bilateral  than  any  other  form,  especially  when  confined' 
to  the  occipital  region.     I  have  known  most  severe  bilateral  neuralgia 
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to  be  limited  to  the  aDierior  eervical  region,  from  the  jaw  to  tbe  upper 
p&rtot  the  thorax  od  each  side.  Tbt3  pain  lu  oerricO'Oocipital  neuralgia 
is  rarelj  interimtting ;  there  is  more  or  less  dull  cotiBtaiit  pain  with 
oocaaiooal  exai^erbations,  less  Tiolent  than  in  tbe  trigeminal  form* 
The  scalp  maj  become  extremely  tender,  so  that,  during  the  pain,  the 
psiieiit  cannot  bear  the  hairs  to  be  touched.  This  form  of  neumtgia 
is  Dot  common,  and  Auntie  believed  that  it  occurs  especially  in  those 
who  haTe  suffered  from  other  forini, 

CcfvieO'brachial  and  ^ro^Aioi  neuraZ^i a  include  those  forms  in  which 
tbe  pai«  is  r*^ferred  to  the  region  supplied  by  the  foyr  lower  cervical 
and   the  first   dorsal   nerres.    Tbe  pain    may  be  felt  in  the  lower 

,d  posterior  part  of  the  neck,  or  any  part  of  tbe  arm  and  hand,  but  it 
eommoiily  most  intense  in  the  axilla,  at  the  bracbial  pkxus.  and 
along  the  course  of  the  ulnar  nerve.  The  region  of  the  last  is  a 
very  frequent  seat,  but  sometimes  the  pain  is  referred  to  other  nenres. 
It  ii  commonly  increased  by  moTemetit,  and  may  render  the  arm 
almost  useless.  It  is  often  excited  by  writing,  and  this  may  give  rise 
to  an  erroneous  impression  that  it  is  connected  with  tbe  act  of  writing. 
Some  severe  forms  of  bracbial  neuralgia,  indeed,  have  their  origin  in 
a  sensory  occu pi ition- neurosis,  but  this  vanety  has  been  separately 
described  (p.  710).  The  most  C4>mmon  tender  points  in  brachial 
neuralgia  are  the  axUlarif  i  the  circumfl&e,  at  the  posterior  border  of  the 
deltoid ;  a  $uperior  uhiar  behind  the  elbow,  and  an  inferior  ulnar  in 
front  of  the  wrist.  Tbe  latter  is  the  most  frequent  of  all  the  brachial 
focL  Others  occasionally  met  with  are  the  verieitral,  by  the  side  of  tbe 
lower  cervical  spines  }  as<kip«^r,at  tbe  inferior  angle  of  that  bone  ;  an 
lipiui  ndl  humeral,  on  the  outer  side  of  the  arm  three  inches  above  the 
•ondyle,  over  the  muaculo- spiral  nenre;  and  a  radial,  in  the  lower  and 
outer  part  of  the  forearm.  There  is  usually  some  constant  pain  in 
addition  to  the  acute  paroxysms*  Occasionally  it  may  radiate  to  the 
aide  of  the  chest,  and  then,  if  on  the  left  side,  may  simulate  angina 
pectoris.  The  pain  is  almost  always  intensified  by  movement.  Trophic 
disturbance  in  the  arm  is  very  rare  in  cases  of  true  neuralgia*  and, 
indeed,  probably  always  i ndicates  neuritis.  When  the  pain  starts  from 
the  fingers,  it  may  begin  with  some  sensation  other  than  pain,  such  at 
tingling,  which  changes  to  |>&in  as  it  passes  up  the  arm.  In  some 
patients  with  brdchi^l  neural giti  the  arm  is  peculiarly  liable  to  be  the 
seat  of  tingling  at  nigbt.  Bracbial  neuralgia  is  not  often  due  to 
diuthatic  causes,  with  the  exception  of  rheumatism,  with  which  it  is 
often  associated  even  wben  tbere  is  no  suspicion  of  neuritis.  On  tbe 
other  hand»  it  is  more  frequently  than  any  other  tbe  result  of  injury. 
probably  many  cases  of  supposed  neuralgia  are  really  cases  of  neuritis 
of  the  brachial  plexus,  which  may  arise  by  migratory  inflammation. 
But  true  neuralgia  of  tbe  arm,  widely  t^pread,  may  be  set  up  by  a  slight 
injury,  as  a  blow,  which  does  not  apparently  cause  neuritis.  Brachial 
neumlgia  is  occasionally  associated  with  neuralgia  of  the  fiftb^  and  this 
when  there  lb  no  connecting  pain  in  the  neck. 
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Trunk  NeuraJ^a. — Of  the  neural gi as  of  the  trunk,  we  bave.  first,  tHi 
dar$a'%7Uer costal  forms,  whicli  occujij  the  intereostal  nerves,  from  thoj 
third  to  the  ninth,  characterised  by  pain  conrsing  along  the  interooeti 
spaces  or  parta  of  them.  It  is  sometimes  bilateral  and  symmetric 
There  is  uBuall/  a  constant  dull  pain^  with  acute  stabbing  exaoerh 
tiouii^  but  sometimea  the  oontinuous  pain  exists  alone,  or  the  fih&r 
pains  are  excited  only  by  movement,  respiratory  or  other.  There 
foci  of  intenaity  and  tender  points  at  the  emergence  of  the  thn 
branches  of  the  intercostal  nerve^^beside  the  Tertebre,  near  the 
middle  line  in  front »  and  midway  between  these  two  pointa  in  the 
mid -axillary  line.  lulcrcostal  neuralgia  is  most  frequently  due  to 
cold,  or  to  injury,  such  &»  a  oontusiou.  It  is  sometimes  ecxiremely 
obBtinate  aud  of  long  duiation. 

The  thoracic  wall  is  also  the  seat  of  more  trifling  neuralgic  paint  j 
one  of  these  is  pleurodynia,  which  differs  from  true  int 
neuralgia  in  being  usually  localised  at  some  spot  not  oorrea ponding  i 
the  course  or  exit  of  the  intercostal  nerves.  It  appears  to  be  a  1 
neuralgia,  diBtinguisbed  from  myalgia  by  the  fact  that  it  is  local,  Tert^ 
acute  in  character^  and  is  excited  by  expansion  of  the  thorax  rather 
than  by  lateral  movements  of  the  trunk.  The  theory  that  it  is  a  neu* 
ralgia  of  the  pleural  nerves  has  much  probability.  Another  oommon 
neuralgia  is  the  infra*mammary  pain  of  ansemic  women*  Te 
limited  in  position,  it  is  more  or  less  constant,  and  is  rarely  inc 
by  respiration  to  such  an  extent  as  to  interfere  with  the  free  exf 
sion  of  the  thorax.  Tb«  relation  between  intercostal  neuralgia 
pulmonary  trouble  is  a  difficult  subject,  on  which  sati^ifactory  fa 
are  difficult  to  obtain,  and  few  observers  have  ventured  to  carrobor 
the  statement  of  Woillez  that  acute  intercostal  neuralgia  is  alwaja  ' 
accompanied  by  a  secondary  congestion  of  the  lung.  It  ia  more 
probable  that  when  this  association  exists,  the  true  relation  is  the 
reverse.  The  intercostal  nei-ves  are  frequently  also  the  seat  of  herpetic 
neuralgia* 

The  neuralgias  that  occupy  the  lower  half  of  the  trunk  have  ' 
grouped  as  lumbo-ahdtfminaL     The  pain  has  a  course  similar  to  i 
of  the  inter€Os»tal  form.     Foci  of  pain  and  tender  pointa  are  found  i 
the  back,  beside  the  vertebrae,  over  the  posterior  branches  ;  at 
middle  of  the  iliac  crest  {iliac  point)  ;  at  the  lower  part  of  the  TOGtv 
(hypogcksiric  point),  while  sometimes  there  ia  in  the  male  a  Berotat^i 
in  the  female,  a  labial  point.     These  pains  are  often  bilateral,  and  may 
ehauge  their  position  from  time  to  time.     They  are  generally  acute 
pains,  but  now  and  theu  have  a  constricting  character,  Eke  the  gir 
pain  of  organic  disease,  but  distingijished  from  them  by  their  mut 
bility.    Lumbo-abdomiuiil  neuralgias  seem  to  be  sometimes  aecon 
to  disease  of  the  pelvic  organs,  especially  in  the  female.    Neuralgia  i 
the  penis  has  been  thought  to  result  from  masturbation*     It  may  i 
be  due  to  litheemia,  and  from  this  cause  I  have  known  it  to  he  most ' 
severe  and  long  continued. 
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The  $p\nal  column  ia  a  Tory  oomman  seat  of  Deumlgic  paio,  eepectallj 
ia  wenklj  women  and  after  conciiBsion  of  the  spine.  It  constitutes  one  * 
of  tbe  most  trouble  a  otne  of  the  manj  pains  of  hjateria,  and  one  of  the 
most  enduring  consequences  of  railway  accidents.  The  pain,  in  most 
cases,  is  felt  through  a  considerable  vertical  extent  of  the  Bpine,  and  it 
tpeeiaUj  intense  in  certain  spots,  usually  in  more  than  one.  Tbe  dorsal 
region  is  the  most  common  seat,  next  the  lower  cervical,  and  least  fre- 
quently the  lumbar  region.  Sometimes  the  pain  is  localised  on  one  aide 
of  the  spine,  close  to  it.  That  which  is  felt  in  the  sjiiue  in  cases  of  gastric 
ulcer  seems  to  be  a  sort  of  reEex  neuralgia.  Often  the  pain  seems  to  pass 
np  to  tbe  back  of  the  head.  Spinal  neuralgia  may  be  associated  with 
a  similar  pain  in  some  other  part  cf  the  trynk,  in  tbe  shoulder,  arm,  or 
leg.  It  is  usually  aeoom panted  by  considerable  tendemesn,  and  is  in- 
ereased  by  fatigue,  by  use  of  the  legs,  by  long  sitting  or  standing,  and 
also  by  vibration,  such  as  the  morement  of  a  carriage.  Tbe  latter  p«^iiit 
is  often  of  considerable  diagnostic  importance,  for  it  is  far  more  marked 
in  neuralgia  than  in  spinal  diseases  causing  pain.  On  the  other  band, 
the  pain  is  not  increased  by  slight  movement,  as  is  the  pain  of  growths 
and  caries.  It  is  seldom  distinctly  paroxysmal,  but,  as  already  men- 
tioned, in  one  case  paroxysms  of  pain  in  the  cervical  spine  and  vertex 
were  moat  intense,  and  each  wa«  accompanied  by  opisthotonos.  It  is 
uncertain  in  what  struct  tire  tbis  spinal  neuralgia  is  produced.  It  is 
ollen  assooiat^'d  with  neuralgia  elsewhere,  and  also  with  rheumatism 
4rf  the  fibrous  tissues,  so  that  some  cases  seem  to  be  of  the  nature  of 
rheumatic  neuralgia.  It  has  been  thought  tbat  the  membranes  are 
the  seat  of  the  pain,  but  tbere  is  no  real  evidence  for  or  against  the 
theory* 

Another  very  common  seat  of  neuralgia  is  the  §aeral  region,  no 
doubt  in  conse<juenc6  of  the  plexua  of  nerves  that  lies  between  the  bone 
and  the  skin.  Pains  of  pelvic  origin  are  often  referred  to  this  region, 
as  those  of  parturition  show.  Occasionally  the  pain  is  felt  chiefly 
about  the  coccji.  It  must  be  remembered  that  tbe  fibrous  tissue  a 
over  the  sacrum  are  sometimes  the  seat  of  acute  rheum atio  pain,  snch 
aSt  higher  up,  is  termed  lumbago. 

N€Utaigia  of  (heLe^  — In  the  lower  limb,  neuralgia  is  rare  in  the  region 
•applied  from  tbe  lumbar  plexus,  although  a  crural  fomtt  in  which  the 
psin  occupies  chiefly  the  front  of  tbe  thigh,  is  occasionally  met  with. 
In  most  instances  pain  in  this  region  is  of  secondary  origin,  due  to  a 
lesion  of  the  lumbar  plexus,  as,  for  instance,  from  the  pressure  of  an 
abdominal  tumour,  or  ia  due  t<o  the  extension  of  neuritis  from  the 
sciatic  up  tbe  1  umbo- sacral  cord. 

The  majority  of  neuralgic  pains  in  the  leg  are  in  tbe  region  of  the 
sciatic  nerve,  »tnd  are  fi^rouped  under  the  designation  of  sciatica.  The 
pain  occupies  especially  the  course  of  the  nerve,  but  tender  foci  are 
met  with  in  certain  spots ; — lumbar,  near  the  spine,  just  above  the 
sacrum;  sacro-iliac,  at  ihe  artieuljition  of  the  same  name;  i^  ^httea\ 
opposite  the  middle  of  the  lower  border  of  the  gluteus ;  a  series  of  spots. 
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varying  in  exact  position,  aloDg  tbe  course  of  tbe  nerre  in  the  po«terior 
region  of  tiie  tbigb ;  a  peroneal  behind  the  head  of  the  fibula  j  a  malUciUr 
behind  the  lower  extremity  of  the  fibula,  and  an  external  planiar  §X 
the  outer  border  of  the  foot.  It  is,  however,  certain  that  sctatici  ii 
seldom  a  true  neuralgia.  Almost  all  seTore  cases  are  due  to  tnflaiD> 
Illation  of  tbe  nerve-trunk ;  the  evidence  of  this  has  been  stated  in  tbe 
account  of  the  diBease  in  the  first  Yoluma. 

Lastly,  it  should  be  meutioned  that,  in  rare  cases,  neuialgic 
paiDS  are  felt  almost  everywhere,  in  the  limbs,  trunk,  and  head,  and 
apparently  constitute  a  sort  of  universal  neuralgia*  The  few  cMf*« 
I  have  Been  have  been  in  adult  nien,  and  associated  with  hjpochoD* 
driasis. 


YjSISTJES  DSFgNDtyO  OH  C*idMA€rSK  dNJi  CdVSE, — Epileptf/tfrm  Jffs*- 
ralgia, — ^Tbe  term  is  applied  (according  to  the  example  of  Tronsaean) 
to  an  intractable  form,  in  which  each  attack  of  |*ain  comes  on  Terr 
suddeDly,  with  intense  severity,  and  lasts  usually  less  than  a  minute* 
sometimes  only  a  few  seconds,  rarely  two  or  three  minutes.  The 
frequency  with  which  the  attacks  recur  varies  in  di  tie  rent  cases ;  tbe 
daily  number  may  be  one,  a  hundred  or  more.  The  pain  ia  mosi  in* 
tense,  so  that  the  patient  stamps  about  the  room  in  agony,  or  tries  to  gel 
relief  by  violt^nt  rubbing  or  by  pressure.  Trousseau  relates  tbe  caie 
of  a  lady  whose  mular  bone  waa  atrophied  in  consequence  of  the  pres- 
sure, repeated  every  few  minutes  for  years.  The  sufferers  from  thi 
terrible  form  are  usually  in  the  second  half  of  life.  The  pain 
iiivariably  in  the  region  of  the  fifth  nerve,  sometimes  in  the  who' 
sometimes  in  part  only,  but  rarrly  confined  to  a  single  b 
Convulsive  spa^m  in  the  faee  may  accompany  the  pain  (coavnlsi 
epileptiform  neuralgia), 

Mffiex  or  sympathetic  iieuralgiae  are  those  in  which  the  pain  is  felt  in 
another  nerve-region  than  that  in  which  its  cause  exists.  To  radi- 
ation of  neuralgic  pain  must,  as  already  stated,  be  ascribed  to  tbe 
extension  of  the  central  discharge  to  adjacent  centres,  but  the  term 
*•  reflex  neuralgia'*  is  not  apphed  to'  such  cases,  but  to  those  either  in 
whicb  the  pain  exists  only  at  a  distance  from  its  cause,  or  in  which 
the  distant  neuralgia  has  no  st^nsory  continuity  with  the  primary  pain. 
The  pain  of  a  carious  tooth  may  be  associated  with  a  distant  and 
apparently  disconnected  pain  in  some  other  part  of  the  fifth  nerve,  or 
such  disease  may  cause  only  distant  neu  ralgia,  and  no  local  pain.  The 
proneness  of  the  fifth  nerve  to  be  affected  in  neuralgia  renders  it  a 
common  seat  of  the  refiex  form.  For  instance,  neuralgia  linutad  to 
the  fiftb  has  been  produced  by  injury  to  tbe  ulnar  nerve,  and  also  to  the 
oocitatal  nerve  (Aiistie).  Nevertheless,  the  converse  relation  is  some- 
times observed ;  carious  tetth  are  said  occasionally  to  cause  neuralgia 
in  other  parts,  as,  for  instance,  in  the  cervico- brachial  region  (Salter). 
When  no  local  pain  is  felt,  we  must  assume  that  the  centre  to 
which  the  a^erent  impressions  directly  oome»  is  not  thus  excitable  to 
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^  ainfal  actintj^  or  ere  a  so  as  to  influeDce  consciotisnefis,  but  tbat  it 
ia  ID  coaoection  with  another  centre,  wbich,  bj  natural  or  acquired 
susceptibilitj,  it  disposed  to  excessive  action.  Curious  cases  are  on 
record  io  which  the  act  of  mictnritioE  inyanably  caused  a  pain  in  the 
region'Of  the  arm  supplied  hj  the  ulnar  nerve  • 

The  cause  and  seat  of  reflex  neuralgia  may  be  most  Taried.  When 
due  to  causes  acting  on  the  cerebro-spinal  nerves,  the  pain  is  usually 
felt  aa  tbe  same  side,  and  i-arely  far  distant.  A  most  important  class 
of  reflex  pains  are  those  which  are  produced  by  disease  of  the  internal 
▼iaeera»  snch  as  the  spinal  pain  in  ulcer  of  the  stomach,  the  sacral  pain 
in  Qterine  disease,  the  scapular  pain  In  affections  of  the  liver,  the  pain 
in  the  testicle  in  renal  colio^  and  pain  in  the  front  of  the  thigh  and 
spine  in  gonorrhceal  orchitis  (Mauriac).  Many  of  these  are  rather 
reflected  pain  than  neuralgia  pro[>erly  so  called,  but  they  occasionally 
persist  when  their  cause  is  removed,  or  assume  disproportionate  inten- 
sity. They  are  of  Teiy  great  practical  importance  on  account  of  the 
readiness  with  which  their  cause  may  escape  attention, 

Travmatxc  neuralgias  are  those  tbat  are  excited  by  injury  to  nerves 
—by  contusion,  and  by  punctured,  lacerated,  or  incised  wounds.  In 
M>me  instances  the  pain  is  the  result  of  a  neuritis,  set  up  by  the  injury, 
which  may  ascend  the  nerves  and  pass,  at  a  junction,  to  other  trunks. 
But  neuralgia  may  also  be  set  up  when  there  is  no  more  than  the  local 
and  transient  inflammation  at  the  spot  injured.  Such  neuralgias  may 
follow  nerve- lesions  in  any  part  of  the  body,  but  are  especially  frequent 
in  the  arm,  the  nerves  of  which  are  much  exposed  to  injury.  In  the  days 
of  venesection,  a  comuKin  form  of  neuralgia  resulted  from  injury  to  a 
eutiineous  nerve  in  the  operation.  It  may  follow  wounds  of  both  large 
and  snaall  nerves,  aud  by  some  observers  has  been  thought  to  be  more 
frequently  due  to  the  latter,  but  it  must  he  remembered  that  small 
nerves  are  more  often  wounded  than  larger  trunks*  Anstie  believes 
that  neuralgia  is  more  common  from  partial  injuries  than  when  the 
nerves  are  completely  divided.  It  is  a  frequent  consequence  of  gun- 
shot injuries  of  nerves.  In  some  cases  the  disease  is  apparently  due  ta 
the  implication  of  nerves  in  a  cicatrix,  and  the  morbid  enlai^ement  of 
the  nerve^ends  after  amputation,  which  goes  by  the  name  of  **  bulbous 
nerTes"  and  may  cause  much  suffering. 
I  The  pain  may  commence  a  few  hours  or  days  after  the  injury,  but 
more  frequently  not  until  after  an  interval  of  some  weeks  or  months. 
It  generally  begins  in  the  point  injured,  but  is  mrely  limited  to  this,  or 
even  to  the  part  supplied  by  the  wounded  branch.  It  usually  radiates 
to  adjacent  regions,  and  sometimes  to  parts  supplied  by  other  nerve- 
trunks.  For  instance*  a  woman  received  a  blow  on  the  thorai, 
probably  contusing  an  intercostal  nerve.     The  early  pain  of  the  injury 


*  DsimI  ttich  CMC*  &re  gtren  hj  Vftnklr  ('  Lm  Nevralgres,'  p.  S90) ;  one  of 
comes  from  *  coriooi  toarc«, — lbs  aotobiography  of  CUreodoii,  Ch&Dcellor  ta 
Cbsrlet  II,     8m  doU  oq  p.  79d. 
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oeased^  1)ui  two  Tnomths  later,  neuralgic  pains  comiiienoed  at  the  ipot, 
and  gradualtj  spread  o7er  the  whole  region  aup plied  bj  the  cervical 
and  brachial  plexus  (OlliTier).  The  paio  may  be  has  intenie  at  the 
Beat  of  the  injur j  than  it  ia  elsewhere,  and  it  may  eyen  be  abseiii 
at  the  foiiner,  and  then  is  of  the  purely  reflex  varietyp  inatanoet 
of  which  have  been  already  mentioned.  These  facts,  and  also  the 
circumstance  that  the  paiu  is  not  always  iufluenced  by  excision  of  tbs 
injured  nerve,  show  clearly  that  it  is  to  a  large  extent  of  central  origiot 
the  expression  of  a  disturbance  which,  though  excited  by  the  nerre 
injury^  is  to  a  consider  able  extent  indojiendent  of  it^  and  doubtlen 
due,  not  only  to  the  excitant,  but  also  to  a  predisposition,  such  as  ia 
concerned  in  the  production  of  other  neuralgias.  The  same  fact  is 
■een  eren  more  clearly  in  cases  in  which  gome  injury  leaves  a  slight 
local  weakness  or  disability,  and,  yeari^  afterwards,  the  part  may  beoome 
the  seat  of  neuralgic  paiu,  under  the  influence  d  a  conatitutional 
tendency. 

The  pain  is  uanally  intermitting  in  character,  but  often  most  iJiteiisa  \ 
m  degree,  and  causes  profound  depression  of  the  general  system*    It  j 
may    excite   mui^cular   spasm,   and   also,   especially   soon    after  the 
injury,  otlier  reflex  symptoms  such  as  vomiting.      Vaso-motor  dis- 
turbance occasionally  ensues ;  trophic  changes  in  the  skin  and  joints 
have  beeu  described,  but  it  is  Tory  doubtful  whether  nutrition  suffers  j 
except  in  consec|uence  of  considerable  secondary  neuritis.      These | 
lesioas  are  considered  more  fully  in  the  chapter  on  neuritis  in  tbi 
first  volume.  The  course  of  trau  matic  neuralgia  is  often  tedious,  some- 
times most  prolonged,  and  it  has  been  known  to  last  to  the  end  of ' 
life,  in  spite  of  every  medical  and  surgical  measure  that  could  be* 
devised  for  its  relief.     When  it  ceases,  it  is  prone  to  reour  under  the 
influence  of  general  depressing  influences, 

Occupation-NeuratgioM. — These  are  pains,  more  or  less  neuralgic  in 
character,  brought  on  by  some  habitual  act.     They  are  the  sensorrJ 
forms  of  occupation* neurosis,  in  the  account  of  which  they  have  been 
fully  described. 

Merpetio  Neuralgia, — Herpes  zoster,  whatever  its  seat,  ia  tisiially 
accompanied  by  pain  of  a  neuralgic  chu,racter.  The  explanation  of 
this  is  found  in  the  conclusive  evidence  that  the  eruption  is  the  effect 
of  nerve  irritation^  probably  always  inflammatory  in  character*  It 
corresponds  in  area  to  the  distribution  of  certain  nerves,  and, 
post  mortem,  inflammation  has  been  found  in  the  nerve  (Haight)  andj 
in  the  ganglia  of  the  posterior  roots  (B tire n sprung,  Charcot,  ^)«^ 
The  neural gric  pain  is  thus  **  symptomatic,"  the  result  of  organic 
change  in  the  nerves*  Sometimes  herpes  occurs  in  the  area  of  a 
nerve  which  has  long  been  the  seat  of  neuralgic  pain,  and  hence  is 
regarded  as  an  occasional  trophic  eti'ect  of  neuralgia,  but  it  ia  an 
extremely  rare  consequence,  and  probably  only  occurs  in  cases  in 
which  the  pain  is  the  expression  of  organic  changes,  and  is  not  a 
coDsequence  of  simple  idiopathic  neuralgia. 
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Id  casofl  of  ordiaarj  zoster,  pain  maj  occur  before  or  after  tho 
eruptioQ.  Tbe  initial  paiti  precedes  the  appeai^aDce  of  the  eruption 
for  a  few  hours  or  days,  is  usuallj  moderate  in  sever'itj,  and  com- 
nualj  (but  not  always)  subsides  as  the  outaDeous  lesion  is  developed. 
SometimeB  this  pre-herpeiic  pain  ib  abseat,  especially  id  the  young, 
I  althougb  efen  then  there  is  usually  au  initial  seDsatiou  of  tingling  in 
I^K  the  part.  The  pain  that  succeeds  herpes  is  more  constant.  It  comea 
^Hpa  usually  during  the  decline  of  tbe  eruption*  and  its  occurrence 
^^■bears  no  relation  to  tbe  seat  of  the  herpes.  The  sequel  is  most 
^^rfrequent  where  herpes  is  most  common, — tbe  side  of  the  trunk, 
I  the  foreheadp  neck»  and  l^.  The  pain  has  the  distribution  of 
I  the  eruption,  corresponding  to  the  nerve  or  nerves  affected.  It 
varies  in  degree,  but  is  usually  acute,  laucioatiogf  and  for  a  time 
severe,  and  la  aooompanieti  by  great  tenderness  of  tbe  skin.  The  same 
tender  points  are  met  with  as  in  ordinary  neuralgia  in  tbe  same 
area.  There  is  an  important  rulatiou  between  tbe  age  of  tbe  patient 
and  tbe  severity  and  duration  of  tbe  pain*  In  old  persons  it  con- 
^^  atitutes  one  of  tbe  most  severe  and  persistent  forms  of  nerve  pain^ 
^H0ften  continuing  for  months,  and  even  for  years,  before,  at  last,  it 
^Halowly  lessens.  Occasionally  it  persists  in  nntnitigatt'd  intensity  to  the 
^^Mndof  life.  Sir  William  Jenner,  in  bis  lectures,  wus  acca«itanied  to 
^^Bllustrate  the  ob&tinate  persistence  of  this  pain  in  tbe  old,  by  the 
^Vinsianoe  of  a  man  who,  before  tbe  days  of  antestbeties,  endureii  the 
eicision  of  the  skin  to  which  the  pain  was  reteired,  in  the  hope  of 
relief,  but  found  none,  and  then,  unable  to  bear  tbe  continuous  agony^ 
he  sbot  himself. 

Hyderical  ^TtftiraJ^ias.— Neuralgic  pains  are  common  in  bystoria, 
^1  but  a  distinction  must  be  drawn  between  thos^i  which  are  merely 
Bp^AstOciated  with,  and  those  wbicb  are  due  to,  the  general  neurusia. 
^"  Of  associated  forms,  every  variety  of  true  neuralgia  may  be  met  with, 
I  due  to  the  neuropathic  disposition,  wbicb  is  also  tbe  cause  of  the 
Hkliysteria,  and  they  present  tbe  characteristic  distribution,  tender 
^H^pointfl,  Ac,  of  the  ordinary  form.  Ansemic  neuralgias  are  also 
B^43ommon  in  hysterical  patients,  in  whom  tbe  nerve  disturbance  is  often 
"      due  to  poorness  of  blood.     Of  tbe  neumlgic  pains  that  are  due  to 

r  hysteria,  some  are  in  the  cerebro-^pinal  system,  some  in  that  of  tbe 
Aympathetio.  Certain  local  pains  in  the  bead  are  very  common,  but 
tbese  differ  from  ordinary  neuralgia  in  being  confined  to  one  small 
•pot,  instead  of  fcillowing  tbe  course  of  nerves,  and  tbe  local  pain  baa 
a  sharp  stabbing  or  boring  character,  as  if  a  nail  were  being  driven  in* 
and  hence  baa  reoeiTcd  tbe  name  of  **clavus  hystericus."  It  \m 
important  to  remember  that  a  similar  pain  may  be  met  with  apart 
from  hysteria,  especially  in  ancemio  persons.  Fains  in  the  spine  are 
also  eitremely  common,  sometimes  very  local,  and  of  various  charac* 
tera.  Other  paina  referred  to  tbe  trunk  are  usually  associated  with 
local  tenderness  in  the  so-called  **  hysterogenic  points."  The  most 
important  neuralgias  of  hysteria  are  thoae  of  the  viscera,  ovarialgia 
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(not  necessarilj  in  tlie  ovar?  itself)  and  g&^tral^  \>emg  the  mosi 
frequent.  Buna  in  tbe  joints  and  mngcles  are  also  common, 
rificeral  neuralgias,  and  those  asaociiited  with  parietal  tendemaas*  i 
usual  1 J  pen^LBtent,  but  tbe  local  bortDg  pains,  and  those  in  the  joinU 
and  muscles,  are  often  fugacious  and  migratorj,  and  thia  cocsti tales 
a  diagnostic  point  of  considerable  importance* 

JShewmatic  Neuralgia. — In  a  loose  wa?,  all  neuralgias  prodnoed  hj 
cold  are  sometimes  styled  *^  rheumatic/'  but  tbe  mere  causal  relatian 
scarcelj  warrants  the  epithet*  Tbe  peculiar  affection  termed  '^  mus 
cular  rheumatism**  is  also  sometimes  called  a  rheumatic  neuralgia, 
but  this  is  to  extend  the  use  of  tbe  term  in  a  manner  that  is  ecaroelj 
justified  or  needed.  Pain  that  occurs  onlj  on  moTement  ahonld 
nerer  be  called  neuralgia.  Acute  articular  rheumatism  ia  lartlf 
associated  with  true  Deuralgia,  but  some  fi>rms  of  spontaneous  pain 
are  frequently  produced  bj  cold  in  those  who  present  what  is  tenned 
the  ^  rheumatic  diathesis/'  who  perspire  easilj,  are  liable  to  catarrh, 
and  whose  urine  readily  becomes  loaded  with  litbates  after  a  chilL 
Suob  paios  may  correspond  to  a  certain  nerre,  or  may  occupy  iome 
part  of  a  limb«  without  any  definite  relation  to  nerves,  sometimes  with 
a  definite  relation  to  the  muscles  or  fibrous  tracts,  and  are  often 
migratory.  Their  exact  pathology  is  uncertain.  Some  other  facts 
regarding  tbis  variety  have  been  mentioned  on  p.  796. 

Oouty  Neuralgia. — Tbe  subjects  of  gout  not  unfrequentlj  suffer 
from  nerve-pains,  apparently  idiopathic  in  cbaracter,  coming  and 
going,  and  so mL times  very  severe.  The  pain  may  disappear  when  aa 
attack  of  acute  gout  is  developed.  Tbe  fifth,  the  intercostal,  and  the 
scititic  nerres  are  those  most  frequently  affected*  Severe  scaalica 
sometimes  occurs  in  the  gouty,  but  is  certainly  due  to  neuritis.  Ooe 
risceral  neuralgia  is  also  sometimes  due  to  gout,  gastralgia. 

IHabetic  Neuralgia, — Patients  with  diabetes  may  suffer  from  neu- 
ralgic pains  that  have  no  special  characters,  but  Worms  has  called 
attention  to  the  symmetry  of  the  pains,  which  occupy  the  same  nerve 
on  both  sides,  as  a  characteristic  of  diabetic  neural^a.  Tbe  pain  has 
hitherto  been  observed  chiefly  in  tbe  third  division  of  the  fifth  nerves 
and  the  sciaties.  It  must  be  remembered,  however,  that  ordiDanr 
neuralgia  is  occasionally  symmetrical,  Tlie  nerve-pains  met  with  in 
diabetes  are  often  serere  and  obetinate  until  the  cause  is  removed  by 
dietetic  treatment.  They  have  been  observed  to  increase  and  de 
with  tbe  amount  of  sugar  in  the  uriue.  They  are  sometillies  111 
result  of  a  peripheral  neuritis. 

Aniemic  Neuralgia, — AnoBuna  is  one  of  tiie  most  powerful  causes^ 
of  neuralgia  in  all  its  forms,  but  certain  varieties  are  more  frequent 
than  others  in  this  condition,  especially  in  young  women.  One  of 
these  is  situated  in  the  fifth  nerve,  either  in  the  first  division  or  in 
the  auriculo*temporal  branch.  It  is  generally  intermittent  and  is 
increased  by  movement,  while  it  is  lessened  by  the  recumbent  posture. 
Another,  still  more  frequent  and  more  continuous^  is  that  which  is 
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felt  in  the  thorai»  in  the  fifth  and  sixth  interspaces  on  the  left  «ide> 
the  wel Uknown  infra- mammary  pain .  Gastmlgia  is  alio  common  apart 
^rotn  ulcer.  Headaches  that  have  no  true  neuralgic  character  are  also 
Tery  common. 

Neuralgia  of  the  cerebro- spinal  nerves  sometimes  occurs  in  lead- 
ting,  but  it  is  often  uncertain  whether  the  pain  is  the  eipreaaion 
cf  functional  disturbance  or  is  due  to  neuritis.  The  knowledge  of 
this  cause,  however,  is  very  important.  It  has  been  thought  that  lead* 
colic  is  in  part  a  neuralgia  ;  the  evidence  of  this  is  insufi^cientp  but 
^ihere  may  be  severe  epigaetric  pain. 

Malarial  neuralgias  are  not  very  common  even  where  ague  is  fre- 
|tient.  They  present  nothing  characteristic  in  seat,  although  the 
^•tipra-orbital  and  intercostjil  forms  are  the  most  frequent ;  nor  is  there 
anything  special  in  the  character  of  the  pain  Their  chief  fe^iture  is 
liar  periodicity,  the  intervals  between  the  attacks  being  from  one 
four  days.  The  periodicity  is  less  characteristic  when  the  attacks 
!  diurnal  than  when  three  or  four  days  intervene.  Occasionally  the 
roiysms  are  attended  with  slight  symptoms  of  an  ague  fit,  a  trifling 
I  and  hot  sta^^  (Austie).  These  must  not  be  confounded  with  the 
-motor  pbenomena  met  with  in  cases  of  the  ordinary  form.  It  is 
ry  doubtful  whether  the  neuriilgia  is,  in  most  cases,  a  direct  effect  of 
be  malarial  poison,  in  the  sen^e  in  which  ague  is.  It  is  probably  an 
'  iDdirect  eflfect,  the  result  of  the  aniemic  and  depressed  state  of  the 
nervous  system  induced  by  malarial  influences,  even  in  those  who  do 
not  suffer  from  intermittent  fever.  Neuralgia,  apparently  due  to 
malartal  causes,  does  not  always  yield  to  quinine,  even  when  given  in 
the  most  approved  manner.  It  is  probable  also  that  the  periodicity 
of  many  malarial  neuralgias  is  the  result  of  the  state  of  the  nervous 
system  produced  by  the  poison,  and  it  does  not  prove  the  neuralgia 
to  be  truly  malarial.  In  some  cases  of  supra-orbital  neuralgia 
with  exact  periodicity,  coming  from  malarial  districts  (recorded  by 
Seeligmuller),  quinine  failed  entirely  while  other  treatment  was 
quickly  successful. 

Syphilitic  Neuralgia. — The  pains  of  syphilis  constitute  a  prominent 
^mptom  of  that  disease,  but,  for  the  most  part,  have  no  correspond- 
Dce  with  nerve  distribution,  and  c;vn  therefore  be  scarcely  regarded 
neuralgic.  Symptomatic  neuralgic  patn  occurs  in  many  syphi- 
litic affections  of  the  nervous  system  which  cause  irritation  of  the 
nerves  or  their  roots,  in  chronic  meningitis,  neuritis,  and  pressure 
from  growths.  One  of  the  most  severe  and  obstinate  cases  of  pain  in 
the  region  of  the  fifth  nerve  I  have  seen,  was  due  to  chronic  syphilitic 
meningitis  at  the  origin  of  the  nerve.  In  such  cases  the  nature  of  the 
lesion  is  usually  clear  from  the  evidence  of  structural  damage  to  the 
nerve-fibres.  In  the  case  just  mentioned,  for  instance,  there  was 
ansBsthesia  and  paralysis  of  the  masseter.  Whether  idiopathic  neu- 
ralgia results  from  the  influence  of  the  syphilitic  poison  is  uncertain. 
Fonmier  believes  that  such  neuralgia  is  common  during  the  secondary 
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stage,  but  veiy  few  conclusiTe  cases  haTe  been  recorded.  It  must 
remembered  tliat  in  the  early  stage  of  neuritis,  &c.,  pain  may  be  the 
only  symptom,  and,  on  the  other  band,  the  anaemia  ^^hich  results  from 
syphilis  may  be  the  real  cause  of  the  neuralgia,  Anstie  believed  that 
syphilis  does  not  cause  true  neuralgia  although  it  may  recall  a 
neuralgia  which  had  long  ceased.  A  peculiarly  distressing  post-stem&l 
pain,  apparently  neuralgic  in  charueter,  has  beea  occasionAUy 
observed  in  constitutional  syphilis  (Ecchererria,  Buzzard). 

Degenerative  Neuralgia. — In  advanced  life,  and  sometimes  befoi 
the  senile  period  is  reached,  neuralgia  is  occasionally  met  with, 
extreme  obstinacy,  and  associated  with  other  signs  of  degeneration 
the  central  nervous  system,  such  as  failure  of  memory  or  persktenl 
mental  depression.  The  neuralgia  is  apparently  one  effect  of  the  ds*' 
generatire  tendency.  The  affection  has  all  the  characters  of  a  central 
neuralgia.  The  fifth  nerve  is  by  far  the  most  common  seat,  bat  ths 
paio  sometimes  occurs  in  other  situations. 

DiAOKOBis, — The  diagnosis  of  neuralgia  rests  on  the  unilateral  sitna- 
tion  of  the  jm\u,  on  its  correspondence  to  the  distribution  of  cei 
nerves,  its  intermitting  or  remitting  character  ({ .  e.  the  occurrence 
paroxysmal  exacerbatious),  on  the  fact  that  the  patieut  has  suffered^ 
from  similar  pains  elsewhere^  on  the  vanations  in  the  seat  of  the 
pain,  and  on  the  absence  of  any  indications  of  actual  damage 
the  nerve-fibres.  The  variability  is  a  symptom  of  great  importani 
If  the  pain  shifts  about^  now  in  one  spot  and  now  in  another,  it  ii^ 
not  likely  to  be  due  to  an  organic  cause.  Por  instance,  a  man  with 
fronto  occipital  neuralgia  had  foci  of  pain  in  the  forehead^  tempK 
and  occiput*  but  he  never  had  pain  at  the  same  time  at  more  than 
one  of  these  places.  The  last  of  the  above  indications^  however,  is 
the  most  importjuit  element  in  the  distinction  of  neuralgia  from  the 
similar  pains  which  result  from  organic  disease  of  the  nerves  due  to 
external  pressure  or  neuritis.  It  is  in  the  case  of  the  fixed  neuralgiaa 
(as  distinguished  from  the  migratory  forms)  that  the  distinction  is  ol 
chief  importance.  The  diagnosis  is  mote  difficult  in  the  case  of  neurit 
than  of  external  pressure  (tumour,  &c.),  because,  in  the  latter  case,  thi^ 
cause  of  the  pressure  usually  produoes  other  symptoms,  and  the  effect 
of  the  pressure  is  progressive,  so  that  gradually  increasing  signs  ol' 
a  structural  lesion  are  added  to  the  pain.  But  from  neuritis  th^^ 
distini-tion  may  be  much  less  easy.  The  difficulty  is  greater,  th« 
slighter  the  degree  of  neuritis.  Severe  infiammation  causes  severe, 
constant  pain,  at  first  more  intense  at  its  seat  than  in  the  ^tributioa 
of  the  nerve,  because  the  infiammation  is  most  intense  in  the  nerva-^ 
sheath,  and  the  sheath-nerves  suffer  first.  In  severe  forms,  however,. 
the  proper  fibres  of  the  nerve  are  soon  implicated  to  a  degree  that 
interferes  with  their  conducting  functions,  bo  as  to  cause,  firsts 
hypersesthesia,  and  afterwards  areas  of  ansssthesia,  while  if  the  nervm 
is  •*  mixed,**  the  muscles  supplied  become  weak,  flabby^  and  rapidly 
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Wftste,  with  cliaTiges  in  electrical  irrttabillt^.  In  aliglit  casaSt  on  the 
otber  hand,  the  sheath  chiefl/  saffera  ;  tbere  maj  be  no  interference 
with  conduction,  and  the  pain  reeemblea  neuralgia  more  closely, 
although,  as  a  rule,  it  is  more  continuous  than  in  true  neuralgia.  The 
diagnosis  is  also  di^cult  when  the  seat  of  tbe  neuritis  is  such  as  to 
render  the  nenre  inaccessible  to  direct  examination*  If  it  can  be 
leachedi  there  will  be  found,  from  the  first,  local  tenderness  of  the 
nerre.  In  idiopathic  neuralgia,  tenderness  of  the  trunk  in  the  internals 
ie  only  deTeloped  after  the  neuralgia  has  existed  for  some  weeki. 
Moreover,  in  neuritis,  distinct  swelling  of  the  nerve  can  sotnetimea  be 
felt.  Local  tenderoess  is  thus  cbie%  of  significance  in  the  early  stage  of 
the  affection,  or  when  it  occupies  a  considerable  area  of  the  nerre- 
tronk,  and  is  not  confined  to  certain  points. 

If,  therefore,  the  pain  is  migratory,  if  it  is  completely  intermittent, 
eepeciallr  if  the  intermissjons  are  of  long  duration,  if  the  attacks  are 
induced  by  psychical  influences,  the  euspicion  of  an  organic  cause  will 
Maroely  anse*  If,  on  the  other  hand,  there  is  continuous  pain,  rapidly 
developing  to  a  considerable  degree,  organic  disease  should  be  sua- 
pected,  and  the  suspicion  will  be  confirmed  if  there  is  evidence  of 
early  or  considerable  impairment  of  the  conducting  function  of  the 
fibres,  persistent  alteration  of  sensibility,  muscular  wasting  or  altered 
irritability,  or  trophic  changes  in  the  skin.  Great  care  is  necessary, 
liowever,  in  testing  the  muscles,  because  a  strong  electric^al  stimulus 
may  greatly  increase  the  pain.  The  isolated  faradic  sbocks  should  be 
employed  rather  than  the  current,  because  they  cause  much  less  pata, 
and  because  they  detect  most  readily  the  earliest  change  produced  by 
neuritis,  a  slight  inereoMe  of  irritability ;  an  altered  reaction  to  voltaiam 
I  will  also  often  be  found.  Early  tenderness  of  the  nerve,  not  merel/ 
luring,  but  between  the  paroxysms,  indicates  neuntis,  but  its  absence 
not  exclude  inEanimation,  which  ms^j  occupy  an  inaccessible  per* 

,  of  tbe  nerve.     If  the  symptoms  of  structural  damage  gradually 
Qcrease  and  progress,  and  especially  if  they  involve  the  whole  region 

the  distribution  of  the  nerve,  compression  may  be  suspected,  and 

confirmed  by  the  discovery   of   any  other  symptoms  indicating 
lie  disease  in  the  Ticinlty  of  the  nerve-trunk,  such  as,  in  the  case 

the  fifth,  damage  to  other  nerves  which  arise  or  pass  near  it.    It 
snst  be  remembered  that  in  some  cases  the  differentia]  diagnosis  of 
Might  ioaccessilile  neuritis  from  neuralgia  may  be  very  difiScult,  because, 
,  the  one  hand,  tbe  irritation  of  neuritis  may  cause  neuralgic  changes 

the  nerve-centre,  and,  on  the  other,  a  primary  functional  neuralgia 

'may  cause,  by  rofiex  vaso-motor  disturbance,  secondary  changes  in  the 

sheath,  so  that  in  each  case  a  mixed  affection,  partly  functional,  partly 

l<»rganic,  is  the  result ;  or,  in  current  terms, a  neuralgia  which  is  at  first 

|«iiher  symptomatic  or  idiopathic  may  ultimately  be  both.     At  the 

Da  time,  the  diseases  are  often  confounded  through  simple  ignorance 
'  or  misconception.      The  latter  cause,  as  we  have  seen,  often  leads 
•datic  neuritis  to  be  regatded  as  neuralgia;  and  the  former,  with 
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remarkable  constancy,  caases  bracbial  oeuritis,  serere  &nd  ciar&^^t 
iBtic,  to  be  thought  a  mere  neuralgia. 

In  all  forms  the  circutDStiince  tbat  the  patient  bag  preTionslj  bad 
attacks  of  neuralgia  in  otber  ittuations  is  a  very  important  belp  in 
diagnosis.  It  does  not,  of  course,  prove  tbat  a  given  pain  is  of  func- 
tional origin,  but  it  is  proof  of  a  tendency  to  such  pain,  which  maj 
justly  be  allowed  considerable  weigbt  in  the  absence  of  signs  of 
an  organic  lesion.  This  character  is  frequently  of  very  great  prac- 
tical Talue,  es|>ecially  in  cases  of  neuralgic  pain  of  unusual  seat. 
Another  similar  indication  is  furnished  when  the  neuralgia  replaces 
some  otber  functional  affection,  as,  for  instance,  migraine  or  melai 
cholia. 

Special  Dta^noW*.— There  are  certain  affections  with  which 
several  varieties  of  neuralgia  are  liable  to  be  confounded.     Aim* 
any  form  of  neuralgia   may  be  simulated*  by  the  pains  of   ta1 
and  the  possibility  of  this   cause   should   always    be   thought 
especially  in  the  ease  of  minatory  pain.     In  some  situations  the 
risk  of  error  is  greater  than  in  others^  and  these  will  be  eepecially 
mentioned 

In  neuralgia  of  the  nerves  which  are  distributed  over  the  s^ull  (fifth 
and  great  oceipitfil)  it  is  often  doubtful  whether  the  affection  should 
be  called  headache  or  neuralgia.  The  former  may  be  local,  e.g,  at  one 
temple,  as  in  migraine.  The  chief  distinction  is  the  correspondence 
to  the  course  of  the  nerves,  or  to  an  entire  nerve-region,  in  neuralgia, 
which  is  absent  in  headache.  But  true  neuralgia  may  induce  a  diffusa 
head'f»aiu  which  may  be  called  "  neuralgic  headache,"  The 
nerve  is  often  damaged  by  organic  intra- cranial  disease,  and  nerveJ 
pain,  thus  produced,  is  sometimes  mistaken  for  simple  neural. 
Besides  the  indications  already  desciibed,  organic  disease  often  caui 
deeply  seated  headache  and  various  symptoms,  especially  in  the  func- 
tiooe  of  other  nerves,  optic  neuritis,  and  paralysis  or  convnlsion  in  the 
limbs.  The  occurrence  of  herpes  in  the  course  of  a  supposed 
neuralgia  is  also  evidence  of  organic  change  in  the  nerve.  It  must 
not  be  forgotten  that  neuralgic  pains  are  sometimes  the  first  symptom 
of  morbid  growths  in  the  upper  jaw  and  parotid  region. 

The  diagnosis  of  the  cervico-occipital  form  rarely  presents  any 
difficulty.     The  neuralgic  pain  usually  courses  along  the  nerve-trunksi' 
but  it  must  be  remembered  that  occipital  neuralgia  is  occasional  I 
bilateral.     In  caries  of  the  cer?ical  vertebne,  pain  may  be  an  earl 
symptom,  but  it  scarcely  ever  spreads  to  the  occiput^  and  the  early 
interference  with  movement  is  usually  characteristic. 

The  neuralgiiJis  of  the  arm  have  to  be  distinguished  chiefly  from 
neuritis  by  the  indications  already  mentioned.  The  diagnoris  is 
seldom  difficult,  because  neuritis  usually  causes  early  tenderness  in 
the  affected  nerve-trunks,  and»  later,  trophic  changes  in  the  muscl< 
and  skin. 

A  more  difficult  problem  Is  presented  by  the  trunk  neu; 
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wbich  have  to  be  dbtingulBlied  from  disease  of  the  internal  viscem* 
and  from  or^nic  spinal  diseaae.  TJoilateral  paia  is  a  frequent 
j^ococDpaDiment  of  disease  of  the  organs  in  the  thorax  and  abdomen^ 
d  it  is  hardly  necesaarj  to  point  out  that,  in  every  case,  a  careful 
examioation  should  be  made  of  the  organs  adjacent  to  the  seat  of 
pain.  The  greatest  diEcultj  arises  in  the  case  of  deeply  seated 
tumours  which  cause  pain  by  uerTe-compressioE,  especially  when^  as  is 
>metimes  the  case,  the  pains  are  *'  reflected  "  and  do  not  precisely 
^respond  in  position  to  their  cause.  Aneurism  of  the  aorta,  for 
example,  often  gives  rise  to  such  pain,  especially  when  seated  in  the 
descending  part ;  pain  in  the  course  of  the  nerves  may  be  the  only 
symptom  until  sudden  death  occurs.  The  pain  is  usually  very 
severe,  and  often  burning  in  character,  and  has  not  the  same  foci 
of  intensity  and  tender  points  as  ordinary  neumlgia.  In  severe 
uoilatera!  (and  even  bilateral)  pain,  persistent  in  occurrence,  whether 
uniform  in  seat  or  not,  this  cause  should  always  be  suspected.  One 
of  the  most  severe  cases  of  neuralgic  pain  I  have  ever  seen — darting, 
^^itabbing,  burning,  migratory  pains  in  legs,  abdomen,  thorax,  and  left 
^H^rm — was  due  to  an  undiscovered  abdominal  aneurism.  Aneurism  of 
^^nbe  ascending  part  of  the  arch  is  now  and  then  accompauied  by  pain 
^"^asaing  to  the  arm,  apparently  of  reflei  character,  letercostohumeral 
I  neuralgia  may  simulate  angina  pectoris,  of  which,  indeed,  such 
neuralgia  may  be  said  to  form  part.  The  severity  of  the  paroxysms 
of  angina,  and  the  other  distressing  sensations  which  accompany  the 
pain,  usually  render  the  nature  of  the  attacks  sufficiently  clear. 

The  parietal  pains  which  accompany  disease  of  the  spinal  cord 
rarely  have  the  acute  lancinating  character  of  neunilgia:  they  are 
nsations  of  tightness  or  constriction,  and  the  obtrusive  symptoms  in 
'the  legs  indicate  the  nature  of  the  disease.  To  this,  however,  morlid 
growths  in  the  membranes  ofiFer  an  exception,  especially  in  the  early 
The  pains  may  be  very  severe  and  of  various  character,  but  they 
constant  in  stat,  are  increased  by  any  movement,  and,  before  long, 
ications  of  compression  of  the  cord  are  added  to  them.  The 
♦•lightninj;  pains  **  of  tabes  are  sometimes  Celt  in  the  trunk,  and  have 
4>ften  been  mistaken  for  neuralgia*  They  are  distinguished  by  their 
ebanging  seat  and  momentary  duration,  by  the  similar  pains  in  the 
,egs,  and  especially  by  diminished  sensibility  over  extensive  areas, 
Jn  most  caBcs  there  are  some  pains  in  the  legs  and  the  knee-jerk  is 
^H  lost;  X  have  seen  one  case  in  which  the  changes  were  confined  to 
^y  the  dorsal  region  of  the  cord,  and  the  knee-jerk  was  normal ;  but  in 
I  I  his,  as  in  other  eases  of  the  tind,  the  light- reflex  of  tho  iris  was  lost — 
■  a  symptom  of  great  indirect  diagnostic  importance.  More  constant 
in  seat  and  neuralgic  in  character  are  tho  pains  of  pachymeningitts^ 
which  are  caused  by  the  compression  of  the  nerve* roots  by  the 
thickened  membrane.  They  ure  distinguished  from  neuralgia  by  the 
wide  extent  of  the  pains,  their  bilateral  situation,  by  the  presence  of 
areas  of  anaesthesia  due  to  still  greater  damage  to  the  nerves,  hj 
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muscular  wasting  in  tlie  Hmbs,  and  hj  tlie  fijmptoma  of  compreision  J 
of  the  cord« 

The  terrible  neTve-paiii  which  is  eometimee  produced  hj  orgamdJ 
disease  of  the  bone  of  the  spinal  column  c1ot>ely  resembles  neuralgia  I 
in  its  fiiitj  of  site  and  unilateral  situation,  but  is  distinguished  bjitt  j 
peculiar  dependence  on  movement  of  the  trunk  (see  vol.  i,  p.  257).  | 
Leg  symptoms  are  usually  soon  associated  with  it.  The  lambo*abdo- j 
minal  neuralgia  may  be  coufotinded  with  renal  coHc.  The  distinction] 
rests  chiefly  on  the  unnary  symptoms  that  accompany  the  latter. 

The  sharp  pains  of  tabes  are  more  frequently  felt  in  the  legs  IhaaJ 
in  the  trunk,  and  there  also  are  often  mistaken  for  neuralgia,  but  thfti 
indications  already  mentioned  suffice  to  distinguish  them.     OocaBion*  j 
ally  such  pains  are  met  with  apart  from  other  symptoms  of  tabes»  and! 
their  nature   is  difficult  to  deteruaioe.     If   they  are  the   sequel  of  J 
syphilis,  or  associated  with  loss  of  action  in  the  iris,  they  areprobAblj| 
the  evidence  of  a  partial  tabetic  degeneration — a  tabetic  neuralgia.. | 
The  distinction  of  sciatic  neuralgia  from  neuritis  must  be  made  by  the} 
indications  already  given  (see  also  "  Sciatica,"  vol.  i,  p,  106).     Of  still  I 
greater  practical  importance  is  the  distinction  of  crural  and  sciatiel 
neuralgia  from  the  pains  due  to  press  are  on  the  lumbar  and  sacral  I 
plexus  by  tumours  in  the  pelvis  and  abdomen.     Such  pains  are  felij 
along  the  course  of  the  nerves,  and  are  almost  invariably  thought  i 
first  to  be  neuralgic.     Pains  in  the  front  of  the  thigh  are  rare  eioeptl 
as  the  result  of  extension  of  neuritis  from  the  sciatio  nerve  to  thti 
lumbar  pleiua^  or  as  the  result  of  pressure.    In  each  case  there  is 
generally  muscular  wasting,  which  shows  organic  damage*     The  dia- 
gnosis between  neuralgia  in  the  front  of  the  thigh  and  pain  due  to  al 
lesion  of  the  nerves,  is  also  aided  by  tho  state  of  the  knee-jerk,  which  J 
ie  generally  early  lost  in  organic  disease,  but  remains  intact  in  neu< 
ralgia.     In  every  case  of  neuralgic  pain  in  this  situation,  the  abdomea  | 
should  be  carefully  examined,  and  whenever  pain  in  the  sciatic  is  of  a 
progressive  character^   and  apparently  due  to  mischief  above   the 
aoceBsible  part  of  the  nerve*  a  rectal  examination  should  be  made,  by 
which  the  source  of  pi^essure,  if  there  be  any,  will  often  be  felt.     It 
must  also  be  remembered  that  pain  felt  in  the  knee  may  be  a  reflex 
effect  of  the  irritation  of  the  branches  of  the  obturator  nerve  in  hip- 
joint  disease,  and  that  obscure  pains  in  the  groin  and  thighs  are 
sometimes  the  result  of  disease  of  the  femur, ^ 

The  diagnosis  of  the  special  forms  of  neuralgia  is  less  diMcult.     In 
the  reflex  or  sympathetic  variety  the  cause  of  the  pain  will  usually  be 
discovered  if   it  is  remembered  that  it  may  be  outside  the  area  Ihi 
which  pain  is  felt.     It  is  rarely  far  distant ;  often  in  another  branch] 
of  the  same  nerve.     Pain  in  any  part  of  the  fifth  uerve^  for  instanoej 
may  be  due  to  the  irrilatioti  of  a  carious  tooth* 

It  is  possible  to  confound  epileptiform  neuralgia  with  the  form  of 

*  In  one  ea«e  of  inteuse  stabbing  patiu  in  tbe  groin,  closely  reMmbling  ii«ttralgtm* 
the  caute  wat  ultimately  found  to  be  necroaii  of  the  groat  troohaater. 
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tme  epHepsy  in  wbich  the  aum  is  a  iudden  pain.  I  have  known,  for 
.•xample,  aligbt  attacks  of  minor  epilepsy  to  be  preceded  hj  a  most 
ere  momentary  pain  in  one  fifth  nerve.  The  occurrence  of  distinct 
loss  of  oonsciottsnesBt  and  still  more  of  conrnlsionp  sofficientlj  indicates 
the  epileptic  nature  of  the  case.     A  padpful  epileptic  aura  in  a  limb» 

r followed  by  local  convnlsion,  could   only  be  mistaken  for  neuralgia 
with  reflex  spasm  in  a  patient  who  had  never  had  a  severe  fit.     But 
the  course  of  such  an  aura  is  usually  centripet&I  and  deliberate,  and 
the  spasm  has  also  a  deliberate  march. 
FsoGNOsis* — The  prognosis  in  neuralgia  is  influenced  bj  the  age 
^        a!  the  patient,  by  the  duration  of  tbe  affection,  its  situation,  seven ty> 
I        und  cause.     It  is  far  better  when  tlie  disease  is  due  to  any  consti- 
tutional condition  than  when  no  general  cause  can  be  discovered, 
I        since,  as  a  rule,  the  constitntional  states  that  cause  neuralgia  are 
'        amenable  to  treatment,  at  any  rate  in  such  a  degree  as  to  influence 
the  pain.     In  hysteria^  however,  some  neuralgias  are  readily  removed ; 
I        others,  especially  when  there  is  no  anaemia,  are  most  obstinate.     The 
ptx>gno8is  is  better  when  there  is  no  hereditary  tendency  than  when 
this  is  marked.     We  do  not  jet  know  whether  the  prognosis  is  influ- 
by  the  fact  that  the  heredity  is  general  or  special.     The  more 
»Tere  the  pain,  and  the  longer  the  disease  has  lasted,  the  more  diffi- 
cult is  its  treatment     When  a  patient  has  suffered  from  neuralgia  in 
various  regions,  for  many  years,  the  ultimate  prognosis  is  less  favor- 
able-    It  IS  generally  believed  that  neuralgias  o£  the  fifth  nerve  are 
iore  intractable  than   others.      During   the  decline  of   life,  most 
ieties,  especially  those  of  the  degenerative  form,  are  peculiarly 
r«»bstinate,  and  in  old  age  they  sometimes  cannot  be  relieved  by  any 
»tment  whatever.      However  severe  the  pain  may  be,   neuralgia 
'involves  Little  danger  to  life;  as  Buzzard  has  well  said,  'Hhe  disease 
does  not  seem,  of  itself»  to  shorten  the  duration  of  the  life  which  it 
fills  with  suffering/'     Epileptiform  neuralgia  is,  of   all  kinds,  the 
lOst  obstinate  ;  Trousseau,  in  his  large  experience,  never  koew  a  case 
be  cured.     When  neuralgia  has  once  ceased  it  is  extremely  prone 
recur  i  and  this  fact,  which  is  true  of  all  varieties,  must  be  remem* 
ed  in  giving  an  opinion  regarding  the  future. 


I  this  if 
^Lpnoed 
^Kevere 

I         cult  ii 


Tu^XTMmwT. — The  treatment  of  neuralgia  consists,  first,  in  the 
relief  of  the  symptom,  pain  ;  and  secondly,  in  the  removal  of  its  cause, 
t.  s,  in  the  restoration  of  normal  conditions  of  function  in  the  sensory 
apparatus.  The  means  by  which  these  ends  are  to  be  secured  are 
threefold, — by  hygiene,  by  drugs,  given  internally  and  applied 
externally,  and  by  certain  surgical  operations  on  the  nerves.  It  is 
ident  that  the  treatment  to  be  adopted  must  be  infiuenoed.  to  some 
at,  by  the  nature  of  the  case.  When  there  is  distinct  evidence  of 
ritis,  the  treatment  for  this,  idready  described*  must  be  adopted* 
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Tbat  wtii€b  liai  now  to  be  considered  is  tlie  treatment  of  tbe  "  idn 
pathic**  form,  but  the  means  for  the  aHeviation  of  all  Tarietiei  ii 
nearly  the  same. 

AJthongh  the  relief  of  pain  has  usually  to  be  the  first  actaal «tq>  in 
treatment*  tbe  first  in  importanee  is  the  removal  of  the  cauaes  of  ihe 
diaeaae.  Any  discoverable  condition  on  which  tbe  neuralgia  maj 
depend  must  be  treated.  The  detailed  measures  that  are  neoeoitri 
ne^  not  here  be  indicated,  aiuce  they  are  sufficiently  suggested  by  tht 
enumeration  of  the  causes  and  causal  varieties  already  given. 
Especially  should  any  aource  of  nerve  irritation  be  retnoTed,  whether 
in  the  region  of  the  painful  nerve  or  outside  it.  It  must  be  remem- 
bered,  however,  tbat  it  is  not  certain  tbat  the  neuralgia  will  disappear 
on  tbe  removal  of  such  a  aource  of  irritation.  This  ia  often  true 
of  neuralgias  of  tbe  fifth  nerve  and  decayed  teeth.  The  almort 
uuiversal  association  of  neuralgia  with  conditions  of  debility,  iO 
strongly  iDsisted  on  by  the  late  Or,  Anstie,  indicates  the  importance 
of  hygienic  measures  calculated  to  improve  tbe  general  health  ;  fresh 
air,  adequate  rest^  and  nutritious  food  in  full  quantity,  with  a  small 
quantity  of  alcohol  at  meals,  are  osually  directly  beneficial.  The  lis- 
ponance  of  a  good  supply  of  animal  food  is  of  great  importance  fiT 
all  but  gouty  subjects.  X  have  known  severe  neuralgia  to  occur  firifc 
on  the  patient  commencing  a  purely  vegetable  diet,  to  disappear  whi*Q 
meat  waa  taken,  and  recur  with  severity  at  each  of  four  succeBSiTe 
attempts  to  return  to  vegetarianism,  God-liver  oil,  or  other  eaai'j 
digested  fat,  may  often  be  added  with  advantage.  Iron,  when  tberw 
is  ansemia,  will  sometimes  alone  cure  tbe  disease,  and  even  when  thi?n9 
is  not  ansemia  it  seems  occasionally  to  be  beneficial.  Of  nervins 
tonics^  quinine  is  of  most  value  in  true  malarial  forms,  given  in  a  full 
dose  shortly  before  a  periodical  attack  is  due ;  but,  as  we  b&Te  seen, 
it  is  not  always  successful.  In  smaller  doses  it  is  occasionally  useful 
in  other  forma,  although  not  so  frequently  as  might  be  expected  from 
its  marked  influence  on  tbe  nervous  system.  In  stupefying  doses  it 
may  lessen  tbe  pain  for  a  time,  but  does  not  often  produce  a  lasting 
effect.  It  bas  been  thought  to  be  moat  useful  in  neuralgias  of  the 
first  division  of  tbe  fifth  nerve.  Km  vomica  or  strychnine  often  does 
more  good  than  quinine.  In  general  it  may  be  said  that  whenever 
the  nervoua  system  ia  feeble,  as  it  so  frequently  is  in  neuralgia,  uui 
vomica  may  with  advantage  be  added  to  other  remedies  that  are  given. 
Zinc  (including  the  phosphide)  is  of  little  value.  Arsenie  ii 
occasionally  useful,  especially  in  tbe  neuralgias  that  have  been  set  up 
by  malarial  poisoning,  and  in  tbe  degenerative  variety.  Free  phos- 
phorus (-j^  or  -^  grain)  has  been  strongly  recommended,  but  mj 
experience  coincides  with  that  of  most  recent  writers  in  assigning  it 
a  very  low  position  in  the  list  of  remedies,— low  so  far  as  numerical 
success  ia  concerned,  although  in  rare  cases  its  inftuenoe  is  verv 
striking.  For  instance,  a  woman  aged  forty-three^  with  neuralgia  of 
the  fifth  nerve  of  thirteen  years'  duration,  at  one  time  associated  with 
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braobukiy  and  afterwards  with  crural,  neuralgia,  lost  tbe  paio  eDtirelj 
dariDg  three  motitha'  treatment  with  pbo6pboms»  although  wben  the 
tre&imeiit  was  commeDced  about  twelve  severe  paroxysms  occurred 
#v#ij  day,  Aniuiouio-8ulj>hate  of  copper  has  l>eea  recom mended  iu 
oaieg  of  neuralgia  of  the  ifth  aerve*  It  maj  be  giTcii  in  doses  of  ^ 
or  ^  of  ft  grain  after  food.  In  syphilitic  forms,  dependeut  oo  actual 
serre-lesioDS,  iodide  of  potassium  and  mercury  sbould  of  course  be 
giTea.  Iodide  of  putaBsium  is  now  and  then  useful  in  cases  of 
neuralgia  that  are  not  due  to  syphiliB* 

Of  remedies  that  have  a  sedative  action  on  the  nervous  system* 
although  they  are  not  anodynes,  bromide  of  potasiium  has  been 
most  used.  It  is  occasionally  of  service  in  cases  of  idiopathic  neu- 
Dftlgia^  paroxysmal  in  ocourrence,  although  it  appears  to  have  less 
influence  on  sensory  than  on  motor  nerve-cells.  Its  value  is  greatest 
in  irritable,  anxious  subjects.  Cbloride  of  ammonium  has  been 
rocommended  in  intercostal  neuralgia.  In  the  rheumatic  forms 
salicylate  of  soda  Las  been  occasionally  found  useful,  especially  in 
facial  neuralgia  and  sciatica,  but  in  the  cases  of  sciatica  wbich  depend 
on  neuritis  it  has  little  influence.  In  some  cases,  marked  relief  is 
afforded  bj  antipyrine,  acetanilide  (antifebiiii),  exalgin,  and  phena* 
eetin ;  they  are  somewhat  uncertain  in  their  influence,  which  is  some- 
limes  great  at  first  and  afterwards  slight. 

Nerrine  stimulants,  given  at  the  beginning  of  an  attack,  occasionally 
cut  it  shorty  especially  in  neuralgias  of  the  Mih  nerve.  Sulphuric 
ether,  valerian,  and  alcohol  have  been  employed  for  tbis  purpose. 
The  use  of  alcohol  is,  however,  fraught  with  great  danger  to  the 
habits  of  tbe  patient,  and  should  be  avoided  as  far  as  possible. 
Another  nervine  stimulant,  turpentine,  is  an  old  remedy  for  sciatica, 
and  hae  been  occasionaiiy  of  service  in  cases  of  ordinary  neuralgia* 
Kitroglyeerine  sometimes  gives  relief  to  the  pain,  and,  as  a  rule, 
it  moceedfl  whenever  alcohol  is  effective.  It  is  also  extremely  service- 
able in  many  cases,  given  regularly  three  times  a  day»  in  doses  from 
T^  to  ^  of  a  grain,  especially  iu  combination  with  nerrine  tonics  f 
the  dilatation  of  the  arteries  seems  to  favour  the  access  of  the  tonio 
to  the  nerve- tissues. 

Anodynes  are  necessarily  very  important  agents  in  the  treatment 
of  the  di»ea8i^.  It  is  t^e  pain  for  which  I  he  patient  seeks  help ;  the 
cause  of  tbe  pain  can  only  be  slowly  ijifiuenced,  and  in  the  mean- 
time the  pain  itself  has  to  be  relieved.  In  some  cases  relief  is  all 
that  can  be  afforded;  treatment  fails  to  prevent  the  recurrence  ol 
pain,  and  all  that  can  be  done  is  to  lessen  its  intensity.  But  in  a 
large  number  of  cases  of  neuralgia,  anodynes  do  more  tban  merely 
palliate ;  the  repeated  removal  of  tbe  pain  tends  to  prevent  ita  recur- 
rence. This  makes  it  probable  that  the  relief  afforded  is  not  merelj 
by  an  action  of  the  drug  on  the  general  sensorium*  but  that  it  hai 
an  influence  on  the  specific  disturbance  which  gives  rise  to  the  sensa- 
tion of  pain.     The  same  coDclusion  is  suggested  by  the  fact  that  the 
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most  acnte  pain  may  be  sometimeB  reliered  hj  aa  anodjne  which  bai 
no  apparent  iofliieiice  on  the  general  aenBory  functions  of  the  brain* 

Ko  drtig  gUes  relief  so  quickly  and  so  surely  as  opium  or  morphia. 
In  epileptiiorm  neuralgia  Trousseau  found  no  remedy  comparable  to 
opium,  which  he  gave  in  doses  rapidly  increased  up  to  800  grains  of 
opium  or  60  grains  of  sulphate  of  morphia  a  day.  Morphia  beneath 
tha  skin  relieves  for  the  time  all  forms  of  neuralgia.  It  is  probabb 
that,  in  most  cases,  it  is  better  to  inject  it  into  the  seat  of  pain^  because 
it  oan  then  exert  some  influence  on  the  terminal  n err e-en dings,  and, 
moreover,  the  injectiou  has  a  slight  counter-irritant  in  fluence.  But  its 
chief  action  is  on  the  nerre-centres,  and  this  is  exerted  equally  wherever 
the  injection  is  mad^ ;  tLerefore,  if  for  some  reason,  local  injectioii 
ii  undesirable,  any  convenient  region  will  answer.  The  dose  should 
nol  at  first  bo  large,  ^,  ^.  or  ^  of  a  grain,  according  to  ths 
sererity  of  the  pain.  It  is  unsafe  to  commence  with  a  larger  quantity ; 
death  has,  in  more  than  one  instance,  resulted  from  an  injection  of 
I  gr.  It  is  remarkable,  however,  in  some  cases,  how  little  effect, 
beyond  the  relief  of  the  pain,  morphia  produces.  The  addition  of 
atropine  (in  the  proportion  of  one- twentieth  of  the  morphia  used) 
will  often  prevent  nausea.  Caution  should  be  used  to  prevent 
the  dangerous  **  morphinism/*  most  (^Lses  of  which  have  been  set  up 
by  the  use  of  this  drug  for  the  relief  of  neuralgia.  The  hypodermic 
syringe  should  never  be  placed  in  the  hands  of  the  patient*  In 
cocaine,  moreover,  we  have  an  ageut  that  can  often  replace  morphia. 
A  local  injection  of  from  half  a  grain  to  a  grain  often  gives  great 
relief  to  the  pain,  apparently  by  arresting  impressions  from  the  peri- 
phery, but  the  first  injection  may  wisely  be  smaller,  ^  gt^  on 
account  of  Individual  intolerance.  Bepeated  injections  often  promote 
recovery,  especially  when  the  pain  is  superficial  and  is  acoompanied 
by  tenderness* 

Belladonna  may  be  given  by  the  mouth  (| — ^  gr.  of  the  extmct) 
or  atropine  by  the  skin  (i-J^j — ^  gr.).  Occasionally  these  givs 
marked  relief  to  the  pain,  and  when  this  is  the  case  they  are  said  to 
produce  a  more  permanent  effect  than  morphia  (Hunter,  Anstis^ 
Tanlair)  The  unpleasant  dryness  of  the  throat  cannot  be  avoided. 
It  is  often  well  to  allernate  injections  of  atropine  with  those  of 
morphia  in  oases  in  which  there  is  danger  of  the  establishment  of 
the  morphia  habit,  and  cocaine  is  insufficient. 

Aconite  and  gelsemium  are  said  to  have  a  special  action  on  the 
fifth  nerve,  and  are  frequently  useful  in  trigeminal  neuralgias. 
Aconite  is  the  more  powerful  of  the  two,  but  often  causes  nausea  and 
unpleasant  symptoms.  In  slight  cases,  especially  those  which  depend 
on  denial  caries,  gelsemiuin  is  sometimes  useful ;  fifteen  minims  of 
the  tincture  may  be  frequently  repeated.  Aconitia  may  also  be  given 
in  doses  of  ^^  to  xi?  of  a  gi^ain*  but  it  is  a  somewhat  dangerous 
remedy  to  employ  hypodermically.  The  alkaloid  of  gelsemium  (gel- 
iemia)   is  conTeuient  for  subcutaneous  use;   the  dose  is  ^  to  ^ 
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Cimtcifuga  is  often  verj  useful  for  neuralgia  associated 
wiiJi  rbeumatism,  given  either  alone  or  combined  with  Indian  hemp* 
In  goutj  aubjeeta,  lithta  maj  be  combined  with  the  cimit-ifuga. 

Indian  hemp  is  of  Talue  in  certain  forma  of  neuralgia,  eipecially 
those  in  which  the  paina  are  sudden,  brief»  and  sharp,  without  the 
▼iolenee  which  marks  true  epileptiform  neuralgia.  It  may  be  admin- 
istered contiQUonsly  between  the  intervals  ;  a  quarter  to  half  or  even 
one  grain  three  times  a  daj.  Fiecidia  erj  thr ina  has  been  recooimended 
when  pain  is  not  severe  ;  in  moderate  doses  (5bs  of  the  liquid  extract) 
it  leares  no  unpleasant  after-effects.  Chloral  has  little  influence  over 
pftin^bnt  crotou-chioral  (butv) -chloral)  is  sometimes  useful,  especially 
in  neuralgias  of  the  fifth.  It  is  usually  given  in  doses  of  five  graini* 
but,  as  Eingerand  others  have  shown,  the  dose  may  often  be  increased 
(np  to  twenl^  grains)  with  advantage.  Combinations  of  nerve- tonics 
and  sedatives  are  geuerally  necessary,  but  as  the  sedative  has  to  be 
eontinaonsly  giveo,  its  dose  must,  of  course,  be  moderate.  I  liave 
found,  for  instance,  in  neuralgia  of  the  fifth,  the  combination  of  arsenic. 
qninine,  and  Indian  hemp  of  great  service. 

Neuralgic  pain  is  often  relieved  by  local  treatment,  which  is,  for  the 
most  part,  either  irritant  or  sedative  ;  and  some  remedies  combine  the 
two  effects.  Counter-irritation  seems  often  to  exert  an  inhibitory 
influencet  and  to  change  the  action  of  the  nerve-centre;  just  as 
ft  Water  around  the  limb  will  stop  tbe  aura  of  epilepsy.  Either 
blisters,  or  sinai'isma,  or  the  actual  cautery  may  be  employed.  Flying 
blisters  may  be  applied  over  the  tender  spots,  or  by  the  side  of  the 
spine.  Chloroform  has  been  injected  beneath  the  skin,  fifteen  or  thirty 
minims,  but,  although  it  may  give  some  relief,  it  may  also  cause  a 
troublesome  slough.  The  actual  cautery,  in  mild  form,  is  most 
effective  in  spinal  neuralgias.  The  local  injection  of  carbolic  a€id 
or  of  osmic  acid  has  been  recommended  ;  they  have  been  employed 
chiefly  in  trigeminal  neuralgia  and  in  sciatica .•  One  or  two  djrops  of 
a  1  per  cent,  solution  of  oamicacid  (in  water  and  glycerine)  have  been 
injected  at  a  time.  It  is  said  to  give  immediate  relief  to  the  pain; 
some  cases  are  reported  as  being  cured  after  about  a  dozen  iujec- 
tioni.  It  does  no  appear  to  be  entirely  free  from  danger;  Jacoby 
observed  palsy  of  the  radial  nerve  to  follow  an  injection  into  the  arm, 
M  it  occasionally  follows  an  injection  of  ether. 

Acupuncture,  the  introduction  of  needles  into  the  painful  part,  is  a 
method  employed  in  China  and  Japan,  the  value  of  which  is  not  great. 
If,  as  in  the  East,  the  needles  are  left  in  for  some  hours  or  a  day,  they 
cause  much  pain.  Aquapuncture  has  also  been  employed  ;  it  consists 
in  the  injection  of  pure  water  into  or  beneath  the  skin.  Originally  it 
was  introduced  into  the  skin,  or  between  the  true  skin  and  the  epi- 
dermis, under  considerable  pressure,  so  as  to  force  the  water  to  sepa- 
rate the  tissues  and  make  spaces  for  it«elf.     This  method  gives  much 

•  Mere«i,  *  Lancet/  1885,  No.  2;  Jncoby,  'Tt^m,  Am.  Keorolog.  Am./  IB8$, 
p.  11 ;  SdiaplrOf '  Pct^nbur^ ,  med.  Woc1i«*niehnft»'  1685* 
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pain  Etnd  does  little  good^  but  tbe  injection  of  water  beneath  the  ildn 
IB  inuocuouB^  and  oecasionally  rolieves  a  slight  pain. 

Of  external  applications  tbat  are  at  once  initant  and  sedatin, 
cMoroform  is  the  most  important,  pure,  or  as  the  Liuimentum  Ci 
farmi  (B.  P.)i  or  a  dilution  of  one  part  of  chloroform  with  six  of 
Saponis.  Next  in  value  are  the  ointments  of  veratria  and  aeomlk. 
Tbej  should  be  rubbed  in  until  tingling  is  produced,  followed  hj  numb* 
ness.  The  milder  tiucture  of  aconite  may  also  be  painted  on  tbe  put 
two  or  three  times  a  daj,  avoiding  any  sores.  Oamphot-chbril 
(camphor  and  chloral  rubbed  up  together  in  equal  partBj  so  ai  to 
liquefy)  may  also  be  applied  on  lint  covered  with  oil-silk.  Both  thii 
and  chloral  will  blister  if  left  on  too  long*  Menthol  is  also  a  usefnl 
application  to  the  skin  in  I  he  slighter  forms  of  neuralgia.  It  causei 
a  singular  sen  atiou  of  tiugling  aud  coldness,  aud  for  the  time  l€flf6ns 
the  pain.  It  may  be  employed  pure  in  the  solid  form,  or  rubbed  np 
with  chloral^  or  with  spirit  or  glycerine*  PreparatlonB  of  opium 
(usually  oleate  of  morphm)  are  of  very  little  value  aa  external  appU- 
cationa.  A  stroug  ointmeut  of  cocaine  and  lanoUne  (10  or  1^  per  cent) 
sometimes  does  good  by  numbing  the  slzint  but  it  should  not  be  used 
at  the  junction  of  a  mucous  membrane  and  the  skin,  or  when  the  skia 
is  irritatt^,  or  it  may  excite  a  troublesome  spreading  derroatitii. 
Belladonna  is  of  service  If  employed  suMciently  strong  j  the  extract, 
diluted  with  one,  two,  or  three  parts  of  glycerine  or  vaseline,  may  be 
smeared  over  the  skin  two  or  three  times  a  day.  The  oleate  of  atropia 
(5  per  cent,  solution  in  oil)  may  be  used  in  the  same  way. 

Among  external  applications,  that  of  simple  cold  or  warmth  should 
be  mentioned.  Each  occasionally  gives  temporary  relief  if  applied 
continuously  to  the  seat  of  pain.  In  most  eases  heat  is  the  nfer 
and  more  effectuaL  Considerable  heat  is  often  little  felt  at  the  locni 
of  most  intense  pain.  If  there  is  the  least  suspicion  of  active  iieuii|ta^ 
heat  must  be  applied  to  the  distribution  of  the  nerve  with  extr^^| 
caution,  or  disastrous  consequences  may  ensue  (see  voL  i,  p.  62),  A 
warm  douche  through  tbe  nose  bas  been  strongly  recommended  hj 
8ee]igmuller  in  cases  of  supra-orbital  paiu,  supposed  to  be  produced 
in  tbe  frontal  sinuses,  even  when  of  malarial  origin.  Ether  spiiy 
to  tbe  spine  baa  also  been  recommended  in  various  forms  of  neuralgiiL 
Cold  to  tbe  painful  part  is  rarely  useful,  except  in  the  case  of  neuralgii 
of  the  testis,  where  refrigeration  can  be  more  completelj  elfected  thu 
elsewhere. 

Electricity,  proi>erly  employed,  ie  an  agent  of  occasional  Talne  b 
the  treatment  of  neuralgia.  It  may  be  used  in  two  ways.  (1)  A  stroog 
current,  causing,  for  the  time,  considerable  pain,  will  GometunM 
remove  the  neiiralgia  at  once,  no  doubt  by  altering  the  form  of  centnl 
action,  just  as  does  a  counter-irritant.  The  effect  ia  probably  only 
produced  in  Ciises  of  idiopathic  ueuralgia  of  slight  degree.  In 
some  cases,  and  invariably  in  active  neuritis,  a  strong  application 
renders  the  pain  worse,  and  the  risk  of  this  effect  must  be  borne  iu 
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mind.  The  forme  in  wMcli  it  is  mont  likoly  to l»e  successful  are  recent 
cases  of  hysterical  neuralgia,  especially  when  the  pain  is  seated  in  the 
joints.  To  pro*1iice  this  energetic  effect  either  faradisra  or  voltaism 
may  be  used.  (2)  A  weak  current  may  be  used  for  its  sedative  action 
on  the  nerves.  Either  form  of  electricity  may  be  employed,  hot 
the  action  of  the  two  is  essentially  different.  The  voltaic  current  is 
the  most  frequently  useful.  Authorities  are  divided  on  the  best  method 
of  applying  it,  but  the  majority  are  of  opinion  (and  with  this 
mj  own  experience  agrees)  that  it  is  b«st  to  negloft  the  direction 
of  tbe  current,  and  to  place  the  positive  pol«  near  the  seat  of  the  pain, 
and  the  negative  in  some  indifferent  situation*  If  there  is  fieason  to 
believe  that  the  neuralgia  is  central,  the  positive  pole  may  be  placed, 
during  part  of  the  applieittion,  as  near  as  may  be  to  the  central  termi- 
iiAtion  of  the  nerve,  and,  for  another  part  of  the  time,  on  tbe  seat  of 
the  pain.  The  strength  should  be  from  two  to  five  miliiampcres,  but 
if  the  battery  is  not  provided  with  a  galvanomtter,  the  number  of  cells 
must  be  regulated  according  to  its  effect  on  the  sensory  nerves,  so  as  to 
cause  a  slight  tingling  or  burning  sensation,  not  actual  pain.  The 
number  of  cells  to  be  uaed  will  vary  in  different  parts,  chiefly  in  con- 
aequence  ^f  the  varying  sensibility  and  resistance  of  the  skin.  The 
patient's  sensations  are.  indeed,  often  the  best  guide.  For  the  face> 
t]iree,and  elsewhere  five,  celts  may  be  employed  to  begin  with,  and  the 
current  gradually  increased  until  it  can  just  be  felt.  All  sudden  varia* 
tions  in  strength  should  be  avoided.  A  well* wetted  sponge  should  be 
employed  as  the  electrode,  aod  this  should  be  very  gently  and  gradu* 
ally  applied,  and  very  gently  removed  when  the  strength  is  altered. 
If  the  faradic  current  is  employed  as  a  sedative,  it  must  be  extremely 
weak  (so  as  to  be  just  felt,  but  to  occasion  no  pain),  and  rapidly  inter* 
nipted.  The  rapidly  recurring  slight  stimulation  of  the  nerves  pro* 
dtioes  after  a  time  a  sedative  effect,  at  first  slightly  increasing,  but 
after  a  few  minutes  distinctly  relieving,  the  pain.  Its  action  is  analo- 
gous to,  and  quite  as  effectual  as,  the  mechanical  percussors  recently 
introduced. 

The  Surgical  Treatment  of  Neuralgia. — Cases  of  neuralgia  are 
occasionally  met  with,  especially  in  the  region  of  the  fifth  nerve, 
and  in  persons  who  have  passed  middle  life,  in  which  every 
attempt  to  afford  even  relief,  fails  entirely.  In  such  cases  the  only 
maasare  which  is  likely  to  be  successful  in  curing  the  disease  is  one 
that  interrupts  the  piissage  of  all  impulses  along  tbe  nerve,  from  the 
periphery  to  the  centre.  Such  impulses,  as  we  have  seen,  are  con- 
stantly traversing  the  nerve;  some  affect  conaciousness  and  are  felt  as 
sensations ;  of  others  we  are  usually  not  conscious,  but  can  perceive 
them  by  fixing  our  attention  on  the  part.  But  all  these  are  probably 
only  a  small  part  of  the  impulses  which  habitually  pass  up  to  the 
cells  in  wbirh  the  fibres  end,  and  these  impulses  seem^in  cases  of  c^in* 
tral  neuralgia — the  common  variety  in  the  class  now  under  considera- 
tion— to  maintain  the  morbid  action  of  the  cells  when  this  has  been 
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CBce  set  up  and  fixed  in  tliem.     K  tbese  impnlses  can  he  i 
absolutely  and  permaneiitly,  tlie  disturbed  centre  is  afforded  perfe 
rest  from  all  peripberal  infliienoeB,  and  in  a  Urg^  number  of  i 
with  such  rest  the  morbid  procesa  subsides.     Indeed,  it  often  ceases  a 
onoe  ;  the  shock  to  the  cells,  in v aired  in  the  operation  necessary  for  th 
arrest  of  conduction  along  the  nerre,  seems  at  once  to  inhibit  th 
cells,  and  in  the  absence  of  the  previous  excitation  they  do  not  aga 
resume  their  normal  activity. 

The  irfltience  of  nerve- stretching  ii  seldom  permanent  enough  1 
produce  the  desired  result;  eveu  division  of  the  nerre  is  uncertain  i 
its  effect Bf  apparently  because  union  may  take  place  between 
divided  extremities  which  are  left  in  j  nxtapoBition.  The  only  pro 
ing  which  has  been  found  effectual  and  trustworthy  is  the  excision  < 
a  short,  piece  of  the  trunk  of  the  nerve,  to  the  disti'ibution  of  whic 
the  pain  is  referred.  If  the  pain  is  referred  to  more  than  one  divL 
of  the  nerve,  it  is  usually  sufficient  to  operate  upon  the  branch  fir 
and  chieiy  affected.  But  a  recurrejice  may  take  place,  and  the  nenro ' 
may  afterwards  have  to  be  resected  abore  its  division.  It  was  at  one 
time  supposed  that  the  removal  of  Meckel's  ganglion  was  essential  in 
some  cases,*  but  this  has  not  been  confirmed  by  recent  experience.f  , 
The  various  procedures  devised  by  surgeons  to  attain  the  object  hav 
been  similar  in  aim,  viz.  the  exposure  of  the  nerve  at  a  point  a«  ne 
the  centre  as  is  thought  necessary.  On  account  of  the  tendency  for  I 
pain  to  affect  other  branches  of  the  nerve,  after  that  primarily  affected 
has  been  interrupted,  the  main  divisions  of  the  nerve,  at  one  or  the  other 
sideof  theforamina  through  which  they  pass  from  the  skull,  may  have  to 
be  divided,  EoseJ  even  recommended  removal  of  the  Gasserian  :>anglion 
and  has  carried  out  the  operation  in  several  cases  ;  while  Horbley,§  who 
asserts  that  removal  of  the  Gasserian  ganglion  as  a  whole  is  im{>ossible 
on  account  of  its  close  connection  with  the  cavernous  sinus,  advocates 
divisitin  of  the  nerve  between  the  pons  and  the  ganglion. 

Success  is  a  frequent  but  Dot  a  constant  result  of  the  operation  of 
neurectomy.  In  nineteen  cases  reported  by  Horaley,l|  the  operation 
bad  to  be  repeated  in  six  on  account  of  recurrence  of  pain  ;  one  pauetit 
died,  in  whom  he  bad  separated  the  fifth  nerve  from  the  pons ;  oue 
became  demeuted  after  repeated  operations,  which  failed  to  give  more 
than  temporary  relief,  lo  the  others,  there  was  relief  up  to  the  time 
at  which  the  paper  was   writ  ten »  this  interval  varying  from  a  few 


*  See  a  puper  by  Dr.  ChavSAte,  of  Birmingham  (Royal  Medical  a&d  Cliiror^Ical 
Society,  meeting  of  February  20th,  1884,  and  di»ou8«iou  tbereon). 

t  Nenralgia  will  aometimet  disappear  for  a  time  uader  strongs  mental  infloence. 
Lefort,  for  inaUnee,  mentioni  that  a  most  obstinate  lingual  neuralgia  oeaaed  durin 
the  dege  of  Fatia,  and  returned  when  the  anxiout  time  wai  over* 

%  "  Lcttaomian  Lecturea/'  •  Brit  Med.  Joum./  i,  1892. 

I  '  Brit.  Med.  Journ.,'  il,  18yi. 

y   Loc.  cit.     In  theae  paper*  wiU  b«  found  deeehbed  the  detaila  of  tha  varioai 
opeTations« 
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Booths  to  some  yeart*  In  fire  cases  in  which  Bose  operated  on  the 
GttMeri&n  gaogltotit  complete  relief  peraiBted  up  till  the  time  of  the 
publication  of  the  result,  but  in  three  of  the  casea  that  time  wag  less 
than  a  jear.  The  same  is  true  of  a  Ciise  in  which  Professor  Andrews, 
<kf  Chicago,  carried  out  the  same  o].>eratia{a. 

Although  operative  measures  in  the  treatment  of  tngeminEd  nen- 
ralgia  are  thus  uncertain  in  their  result,  even  when  carried  out  on  the 
main  trunk  and  still  more  upon  the  peripheral  branches,  the  measure 
lias  resulted  in  complete  relief,  certainly  or  probably  permanent,  in  a 
considerable  number  of  cases  in  which  other  measures  have  failed. 
With  wider  experience,  a  selection  of  oasea  m&j  be  possible,  that 
will  much  increase  the  practical  value  of  the  operation. 

Nerre- stretching  is  an  operation  which  produces  some  of  the 
effects  of  neurotomy,  arresting  for  a  time  tbe  conducting  function, 
and  elEecting  what  may  be  called  an  alterative  stimulation  of  the 
xienre.  If  its  influence  is  less  lasting,  so  are  also  its  inconvenient 
effects,  and,  as  it  is  sometimes  successful,  it  nmy  often  wisely 
pceoede  division  of  the  neiTe.  It  haa  been  recommended  that  strong 
traction  should  be  made  on  tbe  central  end,  but  it  is  doubtful  whether 
this  baa  much  influence,  and,  in  tbe  case  of  the  fifth  nerre,  it  is 
■oinewhat  perilous.*  Beoent  Eterature  abounds  with  records  of  cases 
of  apparent  cure  from  nerve -stretching,  even  when  the  neuralgia 
seemed  to  be  cenlraK  For  instance,  a  severe  intercostal  neuralgia  of 
twenty  years'  duration  is  said  to  have  been  cured  by  stretching  the 
terminal  branches  of  two  or  three  of  the  nerves^t  Intensely  severe 
neuralgia  of  the  third  division  of  the  fifth — the  pain  being  in  the  ear, 
temple,  lower  jaw,  and  tongue, — of  five  years*  duration,  is  said  to  have 
been  cured  by  a  single  stretching  of  the  Hngu&l  nerve  in  the  tongue* { 
In  this  aud  manj  other  cases  the  pain  did  not  immediately  cease,  but 
gradually  subsided  in  the  course  of  one  or  two  weeks.  In  some  rare 
cases,  in  which  the  sheath  of  an  accessible  nerve  can  be  felt  to  be 
greatly  thickened,  the  nerve  has  been  exposed,  the  sheatb  opened 
carefully,  and  the  nerve  for  some  distance  separated  from  it.  This 
operation  has  been  successful  in  arresting  the  pain,  especially  In 
traumatic  cai»es.§ 

Ligature  of  arteiies  has  been  conflned  to  that  of  the  carotid,  at  a 
last  resort  in  cases  of  neuralgia  of  the  fifth  nerve.  All  that  can  be 
laid  to  justify  so  serious  an  operation  is  that  it  has  sometimes,  but 
Tery  rarely,  been  successful*     Compression  of  the  carotid  occasionally 

^  There  ii  evidence  tbat  too  vigoroui  itretcbing  of  tlie  leoond  dlvliioii  of  the 
fifth  nerve  bu  cmuted  deMtruotive  inflAmnmtion  of  the  sjebell,  probebly  by  tbe 
mtcbAQUm  of  itiflAmmAtion  of  tbe  Gttueri«ia  g&nglioQ  (NIcebe  uid  Hlkui;  800. 
Clin,  de  PerLe,  March  9tb^  1882). 

t  Naaibftum,  *  AemU  Int-bl/  1878,  No.  63. 

I  Le  Deutu, '  LUn.  m^./  1881.  vol.  ii,  p,  760. 

I  An  Initenoe  ii  recorded  by  Le  Fort»  *  80c.  de  CUrV  Jtxif  26th«  188$»  tn  which 
tbe  medlAQ  wet  mrroundfid  by  e  denie  ebeatb  of  eotmeetive  tlitua,  due  to  iiiflexnio»- 
tfon  produced  by  e  gntiibot  wound. 
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ettts  short  an  attack  of  pain,  and  the  repetitioo  of  thii  treftlmeot, 
contiiitied  for  a  long  time,  has  tven  produced  permaneiit  aUarialioiL 
An  attempt  to  estimate  the  tme  position  of  the  surgical  treatnieiit 
of  neuralgia  is  nnfortunatelj  beset  with  almost  insnrmonntable  dlffi<> 
culties,  due  to  the  fact  that  after  many  operationa  the  pain  l»a  eemmd, 
or  has  been  moch  lessened,  for  a  time,  bnt  has  afterwards  FOtnrDed, 
and  manj  cases  hare  been  published  before  sufficient  time  ham  rliptcd 
to  permit  an  opinion  to  be  formed  of  the  permanence  of  Uie  e^ect 
Moreover,  the  numerous  eases  in  which  there  has  not  been  ereo  tem« 
porarj  relief  are  seldom  published.  In  some  Instances,  operaticm  after 
operation  has  been  submitted  to  by  the  patient  under  the  urgent  eom* 
pulsion  of  continued  suffering,  and  the  records  of  manj  oaaes  illustnti 
ferj  Btriking'^v  the  need  for  caution  in  drawing  aaj  infeftesiot  bott 
transient  relief  .• 

YlBCEBJX    Ns¥BAL6tAa» 


The  internal  Tiscera  of  the  thorax  and  abdomen  are  sometimea  ' 
eeat  of  neum1gicpain«  Such  neuralgias  are  described  in  full  in 
works  that  deal  with  the  diseases  of  these  organs,  and  this  arrange* 
ment  is  conTenient,  since  the  principles  of  diagnosis  inrolre  a  dif. 
ferential  discuaeion  of  the  symptoms  ol  organic  disease  of  these 
organs  which  would  be  out  of  place  in  the  present  work.  A  brief 
outline  of  the  general  facts  maj»  however,  be  given  here. 

Most  of  the  organs  in  which  these  nearalgias  are  felt,  receive  their 
chief  nervous  supply  from  the  sympathetic  system.     Little  seoaatioQ 

•  The  following  caset  «re  illmtratSoni  of  this.  la  one  initanoe^  a  man.  al  tbs 
age  of  forty- Sve,  bad  his  first  R^ack  of  neamlgta  ta  ibe  third  dirtnoa  of  ttis 
fifth  nerve.  Four  teetb  were  pztraeted  from  the  lower  jaw  and  then  one  from  tha 
Bpper, and,  as  the  pain  ceased  for  three  weeks,  the  caM  was  pobliahed  aa  cured.  Tk« 
pain  retaming,  resection  of  the  alveolar  process  was  performed;  the  pain  cci 
fltre  months,  and  the  case  was  again  published  as  cared.  After  a  relapse,  tha  inf« 
alveolar  nerve  was  excised,  and  freedom  for  some  time  was  followed  by  a  Fetam,  fisT" 
which  the  csrotid  artery  was  tied,  but  the  effect  of  even  this  was  not  pennaneBl 
(J.  C.  Hutchinsoop '  Am,  Med.  News/  1885,  p.  395).  The  same  author  relatea  a  mm 
of  nenralgta  of  the  fifth,  in  which  the  following  operations  were  performed  withoal 
Boeoese: — an  inciiion  tbioagh  the  skin  above  the  ear,  division  of  the  »api»-orbitri 
and  infra-orbitnl  nerves,  exdsion  of  half  an.  inch  of  the  supia^orbit&l,  ligatare  of  the 
carotid,  dettructioa  of  the  nerve  iu  the  infra-orbital  canaL  In  a  case,  reosRled  hj 
Schnpper,  of  neoTHlgia  of  the  fifth  with  reflex  spatm  In  the  face,  the  first  procedora 
was  scarification  of  the  ontcr  and  Inner  sorfaces  of  the  npper  jaw ;  this  failing,  the 
surgeon  excised  the  Infra-orhita]  nerve ;  this  likewise  failing,  he  excised  the  saperfor 
maxillary  nerve  in  the  spbeno-mazillary  fossa;  there  being  no  relief,  he  removed  the 
peripheral  segment  of  the  eame  nerve  from  the  base  of  the  orbit  The  pain  then 
migrated  to  the  third  division  of  the  fifth  3  the  Inferior  maxillary  nerve  was  there- 
fore excised.  An  interval  of  freedom  was  followed  by  a  retnm  of  the  pain,  and  the 
common  carotid  was  tied.  The  pain  oontintting,  the  facial  nerve  waa  divided,  and 
on  account  of  seven;  h^morrha^e,  the  external  carotid  and  temporal  arteries  were 
tied,  and  the  patient  is  eaid  at  last  to  have  been  "  ctu^ed.^' 
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attends  tbeir  normal  funoiion.  Altliongb  it  eannot  he  doubted  that 
ferent  unpreBBioiis  are  eonstantly  pasfling  to  tbe  cerebro-spinaJ 
ftotrefl,  these  fall  to  affect  oonBcioaBness  under  normal  circumstancei. 
But  repeated  attention  maj  vastly  increase  the  aenBitiTenefiB  of  the 
perceptive  centres  to  Bucb  impressions,  and  from  Bucb  increase  arisea 
ft  large  amount  of  tbe  discomfort  of  those  patients  who  are  termed 
•*  hypochondriacs  "—correctly,  in  so  far  as  tbe  organs  which  lie  below 
the  rib-catlilages  disturb  tbeir  conscious  life*  But  the  sensation  from 
the  ?i8oera  may  also  amount  to  actual  pain,  in  consequence  of  tbe 
afferent  impressione  being  abnormal,  owing  to  organic  disease  atad 
varied  functional  disturbance.  Pain  may  also  be  felt  apart  from  either 
of  these  causes,  and  such  pain  is  called  "*  visceral  neuralgia."  Often 
we  eannot  tell  to  what  extent  it  is  tbe  ft* suit  of  a  local  abnormal  con- 
dition of  the  nerves  of  the  organs,  and  bow  far  it  is  central.  It  it 
probably  local  in  causation  to  a  larger  extent  than  in  the  case  of  the 
eerehrb'Spinal  forms  of  neuralgia^  but  the  same  general  pathulogical 
laws  doubtless  underlie  the  two*  The  difficulty  of  investigatioa  d^ 
pendfl  not  only  on  tbe  fact  that  tbe  organs  are  concealed  from  direct 
examination,  but  also  on  the  circumstance  that  tbey  receive  their  innexw 
Viition  from  two  sources,  from  tbe  sympathetic,  and  from  the  cerebro- 
spinal eentre  by  the  pneumogastric  and  spinal  branches ;  and  we  do  not 
know  what  share  these  sets  of  nerves  respectively  take  in  the  produo- 
tion  of  visceral  pain.  There  is,  moreover,  reason  to  believe  that  not 
only  the  nerves  in  the  viscera  but  also  the  nervous  plexuses  outside 
them  may  be  the  seat  of  neuralgia.  The  difficulties  of  investigation 
are  greatly  increased  by  the  fact  that  paiti  may  be  the  only  symptom 
of  organic  and  of  functional  disease^  and  it  is  certain  that  manj 
examples  of  tbe  former  have  been  included  amoug  the  visceral  neu* 
ralgiajs  by  some  writers  on  tbe  subject. 

Most  forms  of  visceral  neuralgia  are  more  frequent  in  females  than 
in  males,  and  may  he  disposed  to  by  tbe  same  inherited  teDdeney  that 
produces  tbe  cerebro- spinal  forms.  The  general  causes  of  tbe  two  are 
also,  for  the  most  part,  similar.  In  women,  aneemia  and  hysteria  are 
especially  prominent.  They  may  also  result  from  causes  tbiit  have  a 
local  action,  aod  this  fact  adds  not  a  little  to  the  obscurity  of  their 
diagnosis.  The  essential  Bymptom  is  pain,  which  varies  greaily  in 
character*  sometimes  dull  and  diffuse,  sometimes  sharp,  circumscribed, 
lancinating  or  burning.  It  usually  presents  paroxysmal  exacerbations, 
and  is  Bometimes  actually  intermitting.  I  have  known  paroxysms  of 
gastric  pain  to  alternate  with  headache.  The  exacer Stations  may  be 
apparently  spontaneous,  or  may  be  produced  by  various  stimuli,  espe- 
cially by  those  concerned  in  the  functional  activity  of  the  organ.  We 
ought  not,  however,  to  lucludG  among  the  neuralgias  (as  tome  have 
done)  cases  in  which  pain  is  confined  to  periods  of  functional  activity. 
It  if  doubtful  whether,  in  auoh  cases,  the  affection  ia  ever  a  pure 
neuralgia* 

The  diagooais  of  visceral  nearalgiaa  ia  difficult*  not  only  in  the 
Toi,  n.  53 
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recognition  af  the  actual  cause  of  the  paiii»  but  aUo  in  that  of  the 
organ  or  etmcture  from  which  it  proceeds.  The  first  and  chief  element, 
however,  is  the  exclusion  of  organic  disease,  bje?erj  method  of  inresti* 
gallon  that  can  be  made  available.  If  funcitoual  disturbance  exists, 
the  affection  can  only  be  regarded  as  neuralgic  when  the  pain  is  not 
related  to  the  disturbance  of  function  either  in  time  or  in  degree. 

The  treatment  of  yisceral  neuralgias  must  be  baaed  on  the  same 
general  principles  as  that  of  the  cerebro- spinal  forms.  It  consists  in 
the  removal  of  causes,  general  tonio  treatment*  abundant  rest,  and 
the  use  of  sedatives.  The  mode  of  employment  of  the  Latter  dif^rs  in 
each  case»  and  in  each,  alao^  special  measures  are  necessaij, xelated  to 
the  function  of  the  organ  concerned* 

Bfecial  Fobms, — Of  the  intra-thoracio  organs,  the  Itings  do  not 
appear  to  be  the  seat  of  neuralgia,  although  the  pain  of  *'  pleurodynia  " 
already  describedp  is  probably  due  to  an  affection  of  the  pleural  nerres. 
The  only  important  cardiac  affection  of  this  class  is  the  disease  known 
as  '*  angina  pectoris."  Severe  nerve-pain  is  a  prominent  symptom  of 
the  disorder,  but  its  peculiar  and  special  characters  and  aasociatioiis 
prevent  its  inclusion  among  the  forms  of  pure  neuralgia* 

The  most  important  visceral  neuralgias  are  those  of  the  abdominal 
cvgans.  They  are  usually  local  and  well  deEned«  but  occasionally 
abdominal  neuralgic  pain  varies  in  its  seat,  and  is  felt  now  on  one 
side,  now  on  another,  lliat  of  the  stomach  (gastralgia,  gastrodynia} 
b  one  of  tbe  best-marked  forms.  It  is  frequent  in  anssmia  and 
hysteria,  and  a  special  form  constitutes  the  gastric  crises  of  ataacy. 
The  pain  is  felt  at  the  epigastric  region,  and,  like  most  gastric  painty 
passes  through  to  the  back.  Pressure  does  not  usually  increase  it; 
often,  indeed,  it  relieves  the  more  intense  suffering.  There  is  generally 
a  constant  dull  pain,  with  more  acute  exacerbations*  It  may  be  most 
intense  when  the  stomach  is  empty^  and  may  be  relieved  by  food ; 
it  is  then  possibly  due  to  the  morbid  action  of  the  nerves  or  centres 
from  which,  in  health,  the  sensation  of  hunger  arises.  Or  the  pain 
may  be  increased  by  food,  and  in  such  cases  food  is  of  ten  vomited  ss 
soon  as  it  is  taken.  Appetite  may  be  absent,  lessened,  inoreased*  or 
perverted.  The  relation  of  the  condition  of  appetite  to  the  effect  of 
food  in  relieving  or  increasing  the  pain  deserves  further  study • 

The  stomach  u  readily  influenced  by  sedatives,  and  their  adminis* 
tration  by  the  mouth  forms  an  important  part  of  the  treatment.  Other 
agents  are  sometimes  useful.  In  the  form  that  is  relieved  hj  food, 
oxide  of  silver  is  often  of  great  service^  When  there  is  ansamia^  the 
combintition  of  subcarbonate  of  bismuth  and  saecharated  carbonate  of 
iron,  given  before  food,  is  frequently  effective,  Ko  sedative,  however, 
is  on  the  whole  so  useful  as  cocaine,  of  which  half  a  grain  may  btj 
given  when  the  pain  comes  on.  By  repeatedly  relieving  the  p^n  i 
this  manner,  the  disease  is  often  cured,  apparently  by  the  rest  thus 
given  to  the  nerves  of  the  mucous  meoibrane. 
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The  frequency  of  iatestiiial  neuralgia  (enteralgia)  baa  probablj  been 
exaggerated.  We  are  not  jasti^ed  in  regarding  as  enteralgia  eitber 
irmgne  abdominal  paiai,  which  are  not  increased  bj  peristaltio  actioHf 
or  pain  tbat  occnra  onlj  when  the  intestinea  are  in  energetic  action, 
or  in  which  there  ia  conspicuous  diitarbanoe  of  the  mucous  membrane. 
If  theae  are  excloded,  the  e&sea  of  enteralgia  become  cxtremelj  rare» 
and  the  hiatory  of  the  affociion  has  yet  to  be  worked  out.  Tbere 
IB,  however,  one  part  of  tbe  intestine  which  ia  undoubtedly  the 
seat  of  neuralgic  pain, — the  lower  part  of  the  rectum.  Thia  form 
oocora  in  both  aexea  as  a  deeply  seated  pain  above  the  anua  and 
ooocjz,  more  or  less  constant,  but  with  acTere  eiacerbations,  appa* 
rently  due  to  spasm.  It  is  usually  effectually  relieved  by  anpposi- 
tories.  1ji  some  cases^  indeed,  it  is  probably  a  primary  spasm,  and  I 
baTe  known  it  to  be  produced  in  a  child  by  the  use  of  senna  as  an 
aperient* 

Of  neuralgia  of  the  liver,  hejmialgiaf  much  the  same  may  be  said  m 
of  enteralgia.  Deep-seated  pain  is  occasional!?  felt  in  the  position  of 
the  organ,  sometimes  disuse  and  dull,  sometimes  sharp  and  land* 
nating»  but  the  cases  in  which  we  can  t>e  sure  that  it  is  truly  neuralgic 
are  extremely  few.  In  some  cases*  auch  pain  may  be  due  to  disturbed 
function  of  the  organ.  Disturbance  of  function  has  been  regarded  by 
some  writers  as  a  consequence  of  neuralgia.  It  cannot  be  denied  that 
•efvere  nerre-pain  may  cause  such  reflex  derangement  of  function,  juat 
as  it  causes  vaso-motor  disturbance  in  other  situations.  But  the 
frequency  with  which  pain  is  the  firat  evidence  of  disease  outside  the 
nervous  system,  which  afterwards  causes  other  symptoms,  renders  it 
neoesaary  to  exercise  great  caution  in  regarding  such  cases  as  primarily 
neuralgic. 

The  exiatence  of  neuralgia  of  the  spleen  is  not  well  established,  but 
occasiorjally,  especially  in  cases  of  hysteria,  there  is  deeply  seated  pain 
and  tenderness  in  the  position  of  the  organ,  apparently  situated  in  it  or 
in  the  nerve-plexuses  in  its  vicinity. 

TheMdney,  and  apparently  the  ureter,  may  be,  in  rare  cases,  the  seat 
of  the  neuralgic  crises  of  tabes,  analogous  to  the  more  frequent  gastric 
crises ;  but  the  occui-renee  of  primary  nephralgia  is  a  still  more  rare 
event,  and  can  hardly  be  regarded  as  proved.  Many  cafles  of  sup- 
posed renal  neuralgia  have  certainly  been  due  to  the  passage  of  a 
calculus,  I  havei  however^  met  with  one  ease  in  which  paroxysms  of 
pain  in  the  renal  region  had  occurred  at  times  during  forty  years 
without  any  indication  of  a  calculus,  and  it  seemed  on  the  whole 
probable  that  the  pain  was  of  nervous  origin. 

Keuralgie  pain  which  cannot  be  referred  to  any  organ  is  sometimes 
felt  within  the  abdomen.  Such  pain  is  diffuse,  varies  in  intensity,  is 
not  increased  by  pressure^  and  is  not  related  in  time  to  the  functional 
activity  of  the  organs,  or  in  degree  to  their  disturbance.  It  is 
generally  central  in  poaition,  but  may  be  felt  above  or  below  the 
umbilicus,  apparently  seated   in  the  sympathetic  nerves,  although 
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without  such  a  relation  to  tlieir  plexuaes  aa  to  permit  definite 
localisation. 

The  female  generative  oi^ans  are  i^requent  eeata  of  pidn  and  tender- 
ness.  Tenderness  in  the  region  of  the  ovaries  is  extremely  common  in 
hysteria  and  conditions  of  nervous  weakness;  sometimes  there  ia 
mncli  BpontaneouB  pain  in  ibis  situation*  deeply  seated,  and  aching  or 
burning  in  cliaracter.  This  pain  maj  exist  when  no  evidence  of 
organic  change  in  the  ovary  can  be  detected,  and  appears  then  to  be 
a  pure  neuralgia;  but  in  moat  cases  the  tenderness  is  extensive, 
and  exists  in  the  vicinity  of  the  ovary  as  well  as  in  the  organ  itself,  so 
that  it  is  probably  due,  at  least  in  part,  to  the  abundant  nerve- plexuses 
with  which  the  ovary  is  surrounded.  The  uterus  is  also  the  seat  of 
spontaneous  pam  and  of  tenderness,  apart  from  organic  disease  or  of 
displace  me  tit.  These  symptoms  may  occar  in  the  young  and  also  m 
later  life,  even  when  the  involution  of  the  organ  is  complete.  They 
are  often  ae^sociated  with  neuralgic  pains  elsewhere — in  the  ovaries^ 
and  especially  in  the  spine,  including  the  sacrum.  By  some  wnters  the 
pains  of  menstruation,  when  no  organic  cause  for  them  can  be  diaoovered, 
are  regarded  as  neumlgic. 

Of  the  male  organs  of  generation,  that  which  is  most  frequently  the 
seat  of  neuralgic  pain  is  the  testicle,  but  even  here  such  pain  it  com* 
paratively  rare.  It  is  important  to  remember,  however,  that  inflam- 
mations of  the  urinary  passages  are  not  uncommon  causea  of  neuralgia 
seated  in  the  adjacent  spinal  nervei. 


MIGRAHSTE:    PAEOXYSMAL  HEADACHB. 


Migraine  is  an  affection  characterised  by  paroxysmal  nervous  diK 
turbanoOf  of  which  he&dache  is  the  most  constant  element.  The  pain 
is  seldom  absent  and  may  exist  alone,  but  it  is  commonly  aocompaaied 
by  nausea  and  vomitiug*  and  it  is  often  preceded  by  some  sensory 
disturbance,  especially  by  some  disorder  of  the  sense  of  sight  The 
symptoms  are  frequently  one-sided,  and  from  this  character  of  the 
headache  the  name  is  derived,  the  Latin  **  hemicrania  "  (still  often 
employed)  furnishing  the  French  migraine,  the  G^erman  migran,  and 
the  English  megrim.*  The  French  word  is  Hiat  most  frequently 
employed,  and  is»  on  the  whole,  the  moat  convenient.  On  account  of 
the  associations  of  the  pain,  it  haa  received  the  popular  names  of 
**  blind  headache,"  "sick  headache,"  and  "bilious  headache,"  the 
latter  being  derived  partly  from  the  fact  that  bile  is  often  vomited^ 

*  Thi  SngliBb  word  ba«  been  developed  by  the  foUowing  stepi^  going  bftfikwutUs 
megffnii  megreue,  emi^ruaeapi  Law  L«tlii»  homigmosai  Latin*  1 
«raaina ;  Greek,  nf^utpdmov  (Hkmt)^ 
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partly  from  the  old  bameral  patbology  wliicli  regarded  tbe  hi\e  as  one 
of  the  chief  morbific  fluids  of  the  hodj*  The  disease  is  often  associated 
with  high  intellectual  ability^  and  maBj  distiDguished  scieniific  men 
liaTe  ioffered  from  it,  and  have  supplied  more  careful  observationi  of 
the  flubjectiTe  symptoms  than  we  possesa  of  aaj  other  maUdr. 
Amongst  the  sufferers  maj  be  mentioned  the  celebrated  Br.  Fothergill, 
Jl^nnontel,  Haller,  Wollaston,  Du  Bois  Rejmond,  Sir  Charles 
Wlieatstone,  Sir  John  Herscbell,  Sir  George  Airj,  and  his  son.  Dr. 
Hubert  Aiiy.* 

ETiOLOOr. — Females  suffer  from  migraitie  more  frequently  thao 
males,  but  their  preponderance  is  not  great,  and  has  been  mncb 
exaggerated  bj  some  writers,  Tbe  affection  usnallj  commences  in 
tbe  £rst  half  of  life.  One  third  of  the  cases  b^n  in  latter  childhood 
between  five  and  ten  ;  about  two  fifths  between  ten  and  twenty,  and 
most  of  the  others  between  twenty  and  thirty.  The  maximum  periods 
are  late  childhood^  puberty,  and  early  adult  life.  Now  and  tbea 
the  disease  commences  after  thirty  ;  I  have  met  with  one  well-marked 
case  which  began  at  sixty.  In  the  ratio  between  the  sexes,  and  tbe 
large  number  of  cases  which  commenoe  at  the  time  of  puberty,  the 
disease  resembles  another  paroxysmal  neurosis,  epilepsy,  and  we  shall 
see  that  there  are  other  |>oiats  of  resemblance  between  the  two  diseases. 
Migraine  is  strongly  hereditary  ;  in  more  thao  half  the  cases  inherits 
aoce  eaa  be  traced,  and  it  is  usually  direct,  i.  s.  other  members  of  the 

Ilamilj  (very  often  a  parent)  buffer  from  paroxysmal  headache.  Now 
IMid  then  the  inheritance  is  iudirect;  relatiFes  suffer,  not  from 
iDigraine,  but  from  some  other  neuroses,  especially  pure  ueuralgiaand 
iepilepsy.  Fur  instance,  a  wonmn  aged  forty-sii  had  suffered  for 
biany  years  from  migraine  (paroxysmal  headaches  with  dimness  of 
■aght  and  Tomiting).  One  of  her  children  was  epileptic,  and  her 
mother  had  been  epileptic  and  insane.  I  once  had  under  treatment 
a  brother  for  migraine,  and  his  sister  for  epilepsy.  One  patient's 
brother  suffered  from  paroxysmal  headache,  her  father  from  severe 
neuralgia*  and  her  father's  brother  was  insane.  Occasionally,  mi'> 
graine  seems  due  to  tbe  inheritance  of  the  gouty  diathesis :  a  father 
may  suffer  from  gout,  and  his  son  from  migraine.  A  similar  trans- 
formation may  occnr  in  the  course  of  the  disease ;  migraine,  com- 
mencing in  early  life,  may  cease  when  distinct  gout  is  developed, 
iusseau  has  emphasised  (but  also  exaggerated)  this  relation  by 
saying  that  '*  migraine  and  gout  are  sisters/* 

Wben  migraine  begins  early,  no  immediate  cause  can  usually  be 

I  but  when  the  disease  begins  later,  its  occurrence,  or  in  casta 

i  hegin  earlier  its  exacerbation,  is  related  to  inffuences  that  depress 

weaken  the  nerroua  system,  either  directly  or  through  the  general 

*  I>r.  H.  Airj  has  ^iven  a  v^ry  Intorettmg  aecoant  of  hie  ocukr  lymptomi  id  tl)« 

PhilotopliicAl  TmniActiont '  f or  1870.    The  be*t  ijstcmatic  scooant  of  the  diies   i 

that  of  Dr<  Edward  hiveiag  ('  Megrim,  Stck  lieadache,  and  conte  silled  Dbord«r 

idon,  ia73). 
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health.  Such  causes  are  excessiye  brain^work  (especiallj  oamluaed 
with  anxiety  and  loss  of  retit),  OTer-£atigae  of  all  kiuds»  work  in  hot 
and  crowded  rooms,  ansmia,  over-lactation,  and  the  like.  I  hav^ieen 
one  case  that  appeared  to  date  from  attacks  of  ague,  which  the  jpatient 
had  had  in  early  life. 

Symptoms. — The  essential  featnre  of  migraine  ii  paroxysmal  heat* 
ache,  but  a  large  number  of  the  patients  present  also  other  senaoiy 
symptoms  in  association  with  the  headache^  and,  in  rare  caaei*  tliese 
sensory  symptoms  occur  alone,  without  headache.  These  associated 
ejmploms  are  so  peculiar  and  striking,  that  undue  Importaoce  has 
been  given  to  them  as  the  characteristics  of  the  diseaae.  They 
are  often  inconstant;  even  the  same  patient  may  have  some  bead* 
aches  with,  and  others  without,  these  accompaniments,  or  may  have 
simple  headaches  at  one  period  of  his  life  and  the  more  complex  series 
of  symptoms  at  another  period.  The  simple  headaches  have  the  same 
characters,  and  occur  under  the  same  causal  conditions  of  heredity, 
Ac,t  as  those  in  which  there  are  in  addition  other  seusory  symptoms. 

The  characteristic  feature  of  the  symptoms  is  their  paroxysmal 
character.  During  the  intervals  most  patients  are  free  from  any 
symptoms  of  nerve  derangement,  although  a  few  suffer  from  slighter 
headaches  of  a  different  character,  occasional  or  continuous.  The 
precise  elements  that  make  up  the  paroxysmal  seizure  vary  in 
different  cases,  and  often  even  in  the  same  individual.  Headache^ 
as  already  stated,  is  the  most  constant,  and  is  very  seldom  absent ; 
next  in  frequency  are  nausea  and  vomiting,  then  some  disturbance  of 
vision,  affection  of  speech,  disturbed  sensation  in  the  limbs,  and  vaio- 
motor  derangement,  while  the  least  oommon  are  motor  symptoms  in 
the  limbs.  The  frequency  of  vaso-motor  derangement  will  be 
variously  estimated,  however,  according  to  the  phenomena  included  in 
the  term,  and  if  a  simple  change  in  frequency  or  tension  of  the  pnlse. 
or  in  the  colour  of  the  face,  is  included,  this  disturbanoe  becomes  one 
of  the  most  frequent  features  of  the  attacks. 

But  the  above  order  of  frequency  is  not  that  in  which  the  symptoms 
occur  during  an  attack.  The  various  senaory  accompaniments  of  the 
headai-he  usually  occur  first,  then  comes  the  pain,  and  after  the  pain 
has  lasted  for  a  time,  nausea  occurs,  followed  by  vomiting,  and  this 
often  ends  the  attack.  Yaso*motor  disturbance  may  be  present  in  some 
form  throoghout  an  attack,  or  may  come  on  only  towards  the  close. 
When  sensory  disturbance  is  absent,  the  pain  is  the  first  symptom. 

Various  infi  uences  will  i  nduce  a  paroxysm.  Fatigue  and  excitement 
ore  the  most  common.  Digestive  disturbance  is  a  potent  cause,  and 
sometimes  a  particular  article  of  diet  will  always  induce  an  attack. 
but  most  of  the  sufferers  who  are  thus  susceptible  learn  by  experienoe 
the  dietetic  errors  that  are  efficient,  and  carefully  avoid  them  ;  hence, 
as  an  actual  fact,  it  is  not  very  common  for  attacks  to  be  thus  induced. 
Frequently^  after  the  usual  interval  between  the  attacks  has  nearly 
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elapaed,  a  Blight  error  in  diat  is  sujOlcieatf  although,  soon  after  tbd 

pfttiaat  has  bad  au  attack^  even  actual  mdigestion  bas  no  effect.    Tb# 

hAsbBDCe  of    stomach   derangement  ia  alao  exaggerated  on  account 

of  Ik  zoiaconeeption  of  the  signiileaQce  of  the  vomiting  that  so  of  tea 

OOOEiri.     The  bile  that  comes  up  is  thought  to  he  a  proof  of  ''  bilioo*. 

nesa,*'  when  its  rejecttoa  is  mereljr  the  result  of  the  repeated  romiting. 

In  woiae  patients  exposure  to  cold  will  bring  on  a  paroxysm.     Another 

ioaal  excitant  is  a  visual  impression,  such  as  watching  movuif 

jects  or  seeing  some  peculiar  kind  of  motion.      Over^use  of   the 

m  maj   also   bring  on  an   attack.     In   some   patients  a   bright 

light,  or  a  sudden  change  of  light,  has  the  same  effect,  and  so  has  a 

loud  noise  or  a  f>ecuIiLir  odour.     ludeed*  it  seems  as  if  a  peculiar  habit 

mav   become  ei^tablished^  so  that  a  certain  seusory  impression  will 

aiwaja  induce  a  paroxysm. 

Fremonitorf  symptoms  are  present  in  some  cases,  but  are  lest 
frequent  when  there  are  accessory  symptoms  than  in  the  attacks  thai 
consist  of  pain  only.  The  day  before  an  attack  tbe  patient  may  com* 
plain  of  heaTiuess  in  the  bead,  or  of  slight  pain,  or  of  somnolence. 
When  attacks  oonnat  of  simple  headache*  the  patient  often  wakes  up 
with  it.  When  sensory  symi^toms  occur  first,  these  often  begin  quite 
denly.  The  patient,  for  instance,  may  feel  perfectly  well,  wbeu  he 
is  suddenly  conscious  of  some  disturbance  of  vision,  of  a  bright  spot, 
for  instance,  on  one  side  of  the  field  of  Tision,  which  slowly  eokrgea 
and  spreads,  becoming  darker  in  the  centre  as  it  extends,  mid 
iging  its  round  outline  into  an  angular  form.  Or  he  may  sud* 
be  conscious  of  dimness  of  sight  towards  one  side,  which 
iDcreaeee  in  extent  and  intensity  until  one  half  of  each  ield  is  blind, 
Or  the  first  symptom  may  be  tingling  in  one  hand,  which  sj.»reads 
up  the  arm.  Such  sensory  disturbance  lasts  for  ten,  twenty,  or  thirty 
tninntes,  and  then  passes  away,  and  as  it  subsides,  headache  comes 
on  i  it  is  usually  of  great  intensity,  commences  at  one  spot,  and  slowly 
spreads.  After  a  few  hours  the  patient  feels  sick,  and  the  nausea 
slowly  increases  and  at  last  ends  in  vomiting;  tben  the  sulEerer 
goes  to  sleep  for  an  hour  or  two  or  for  the  night,  and  wakes  up  welt 
These   various   symptoms  are   generally    unilateral  in  distribution* 

tThe  pain  is  sometimes  bilateral,  but  it  is  then  greater  on  one  side 
tlian  on  the  other.  The  symptoms  may  now  be  considered  in  detail. 
Visual  disturbance  occurs  in  at  least  half  the  cases,  and  is  the 
earliest  symptom  of  an  attack.  It  may  consist  in  partial  loss  of 
sight,  or  spectral  apfjearanoea,  or  both.  The  unilateral  oharaoter  of 
Tisual  symptoms  is  always  manifested  as  affection  of  the  correspond* 
inc;  halves  of  both  fields  of  vision. 

Loss  of  sight  is  always  imperfect.  There  may  l>e  sudden  general 
dimness  of  vision,  or  there  may  be  a  lateral  limitation  of  the  field, 
extending  from  one  side  and  not  reaching  the  centre,  or  commencing 
first  on  one  and  afterwards  on  the  other  side,  during  the  same  attack, 
T^^  resulting  hemianopia  may  be  complete.     In  other  oases»  the  first 
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ehange  in  visioii  is  a  spot  of  dimne«a  o£  sights  lateral  or  oeotfal  ia 
position,  wHch  gradu&Uj  increases  in  size  and  extends  towards  the 
peripherj ;  when  lateral  in  position  it  osnallj  does  not  pass  bejond 
the  middle  line,  so  that  from  this  also  bemlaDopia  results.  Verj 
rarely  the  spot  is  situated  in  tbe  tipper  or  lower  parts  of  the  field*  and 
may  cause  a  form  of  transTorse  hemianopia.  The  degree  of  loss 
Tftries ;  it  is  often  described  as  a  "  cloud/*  but  the  darkness  may 
be  noticeable  only  when  a  bright  light  is  looked  at.  As  the  darlc 
spot  increases  in  size  it  often  clears  in  the  centre.  When  spectral 
appearances  occur,  they  may  commence  as  a  bright  spot,  gradually 
expandiDg,  or  they  may  develop  out  of  this  area  of  dimness^  In 
the  latter  case,  as  the  dark  spot  increases  it  becomes  luminous  at 
the  periphery  and  expands,  so  as  at  Erst  to  form  a  circle ;  but,  if 
lateml,  It  may  break  at  the  middle  line  into  &  crescent.  In  some 
cases  it  spreads  orer  almost  the  whole  field  of  rision.  When  a 
luminous  spot  is  the  first  chauge  and  this  expands,  it  may  become 
dim  in  the  centre.  Very  commonly  the  outer  edge  assumes  a  sigSAg 
shape  with  promiueut  and  re-entrant  angles,  like  the  ground  plan  of 
a  fortification,  and  hence  called  "fortification  spectrum."  At  one 
part  it  becomes  fainter  and  ceases,  so  that  there  is  a  break  in  the 
ontline.  The  outer  boundary  is  the  most  brilliant,  and  is  often 
limited  by  colour;  inside,  the  luminosity  extends  for  a  little  dis- 
tance, gradually  becoming  fainter.  Very  frequently  within  the  brigblj 
outline,  however  it  arises,  there  seem  to  be  luminous  particles 
rapid  irregular  movement.  The  spectrum  increases  with  the  blind 
area,  gradually  becomes  indistinct,  and  disappears  at  the  peripher 
of  the  field.  These  visual  phenomena  always  affect  the  field  of 
Tision  of  both  eyes,  although  the  patient  often  imagines  that  the 
phenomena  observed  on  one  side  are  seen  with  one  eye  only.  They 
may  present  considerable  variation  in  the  same  case.  Thus  on 
patient  described  sometimes  hemianopia,  sometimes  coloured  light%1 
sometimes  merely  a  Bensation  as  of  moving  water  before  the  eyes* 
Many  patients  ex|>erieuce  only  slight  and  vague  ocular  8ymptom%j 
such  Q>H  sparks  or  mere  fiashes  of  light.  Very  rarely  there  is  doublf 
Tision* 

Diiiturbance  in  the  function  of  the  other  special  senses  is  exceed- 
ingly  rare,  but  a  few  oases  are  on  record  in  which  phenomena  have 
been  obierved  in  hearing  and  taste  similar  to  those  in  vision.  Thus 
there  has  been  one-sided  deafness  followed  by  a  noise  in  the  ear,  or 
loss  of  taste  followed  by  a  subjectiye  sensation.  Transient  tinnittia 
is  occasionally  observed  in  the  subjeets  of  migraine,  without  connectio 
with  the  attacks. 

Other  sensory  symptoms  are  felt  in  the  limbs,  face,  throat,  tongue 
and  adjacent  parts,  but  these  are  far  less  frequent  than  is  the  Tisua 
disturbance.  In  the  limbs,  the  sensation  is  felt  chiefly  in  the  arm,  very 
seldom  in  the  leg.  It  may  occur  alone  as  the  first  stage  of  the  attack,^ 
but  is  more  often  associated  with  the  visual  phenomena,  succee 
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Ike  latter  but  oommencmg  before  the  affection  of  sigbt  has  quite 
oeaaed*  Id  character,  the  die^torbauce  of  cutaneous  sensibilitj  is  Tery 
similar  to  that  of  Tision,  allowance  being  made  for  the  difference  in 
the  character  of  the  function.  There  ie  tlie  same  combination  of 
W&amiTj  irritation  and  sensorj  loss.  Tingling  in  the  skin,  or  "  pins  and 
ooofllrn/*  is  felt  in  some  ptLvt  of  the  hand,  as  the  £ngers,  or  in  the  wrist, 
BDidas  it  spreads  it  is  Encceeded  by  numbness  and  defect  of  sensibility, 
sometimes  amonnting  to  actual  anaesthesia.  In  other  cases  the 
numbness  occurs  first,  and  is  succeeded  bj  tingling.  The  sensory 
disturbance  in  its  double  form  may  pass  up  the  limb  from  the 
extremity,  and  the  leg  may  be  affected  after  the  arm,  juat  as  in  the 
MTDSory  aura  of  epilepsy.  Sometimes^  instead  of  a  gradual  extension, 
the  tingling  passes  from  one  part  to  another  at  a  distance.  It  ia 
generally  confined  to  one  side,  but  sometimes  is  felt  first  in  one  arm 
and  then  in  the  other.  A  sensation  in  the  lips  and  tongue  is  generally 
secondary  in  time  to  that  in  the  limbs ;  it  rarely  exists  alone.  It  may  be 
felt  in  the  cheek,  lips,  tongue,  or  fauces,  on  one  side  or  on  both  ;  the 
side  is  usually  the  same  as  that  of  the  limbs,  but  the  sensation  may  be 
bilateral  in  the  lips  and  throat,  and  unilateral  tn  the  limbs.  The 
duration  of  these  sensations  is  generally  about  ten  or  fifteen  minutes. 
OcGasioually  slight  motor  weakness  accompanies  the  tingling,  just  as  it 
may  do  in  the  sensory  discharge  of  epilepsy.  For  instance,  the  attack 
in  one  patient  commenced  by  dimuess  of  sight,  and  this  was  followed  by 
tingling  in  the  fingers  of  the  left  hand ;  the  sensation  passed  up  the 
arm  to  the  shoulder,  and  was  followed  by  weakness  of  the  limb  for 
about  ten  minutes;  then  headache  came  on  in  the  right  occipital 
region,  and  lasted  for  twelve  hours. 

Motor  sTrnptoms  in  the  limbs*  with  or  after  the  sensory  disturbance, 
are  usually  confined  to  such  transient  weakness  as  occurred  in  the 
case  just  mentioned.  If  any  motor  spaam  ia  present,  the  case  usually 
diverges  rery  mnch  from  the  type,  and  sometimes  is  of  such  a  character 

fas  to  render  it  doubtful  whether  it  should  be  classed  with  migraine  or 
not.  In  one  patient  each  attack  of  headache  was  preceded  by  sudden 
t  tingling  in  the  calf,  followed  by  painful  cramp  in  the  calf  muscles, 
lasting  a  few  minutes  only.  The  same  patient,  however,  bad  at 
other  times  attacks  in  which  her  face  suddenly  became  crimson,  sharp 
pains  occurred  in  the  head,  and  seemed  to  pass  down  the  side  to  the 
1^,  which  was  then  ** drawn  up"  in  spasm  for  a  few  minutes. 
Difficulty  in  speech,  transient  aphasia,  is  another  occasional  sym* 
ptom  of  the  commencing  attack.  If  there  are  sensory  8yny)toms, 
these  are  almost  always  right-sided,  and  are  situated,  in  most  cases, 
in  the  right  arm.  If  there  is  visual  disturbance,  this  also  is  in 
the  right  half  of  the  field,  but  I  have  only  once  met  with  aphasia 
in  association  with  an  affection  of  sight  alone.  The  rule  of  the 
j^ght-sided  association  probably  does  not  hold  good  of  left-handed 
persons^  and  it  is  not  quite  absolute  in  other  eases.  I  have  met  with 
one  case,  in  a  right-handed  man,  in  whom  the  attack  began  with  left- 
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iuied  faemtaDopU,  followed  hj  ttnglmg  in  Uie  hit  fool»  wludi  fmamA 
up  ihe  kg  ftDd  aide  to  the  monib  and  tongike,  aad  tben  the  wpmek 
wafl  deimoged,  the  wordi  of  a  8««iiteace  **  ooming  out  in  wrong  mim,* 
The  oommOD  ehAmcter  of  the  defect  is  that  then  is  m  difieabj  ia 
fbidiug  the  right  word,  or  &  use  of  wrong  words  in  both  spflnng  nod 
writiiigf  or  werj  i&relj  a  total  ioahilitj  to  speak.  The  lattor  lag^ 
gesta  motor  aphasia  (see  p.  114),  bat  the  boi*  eoiavMm  lonD  faaa  Ihs 
character  of  the  sensor;  varitftj.  In  ooe  caeo  the  afcetiott  d 
was  clearljr  of  this  character;  the  patient  was,  for  a  fi 
eompletel;  **  word-deaf;**  when  spoken  to,  the  beard  the  mmm^  pe^- 
feetljr,  but  oould  not  tell  what  was  said,  A  tew  similar  caaes  are  on 
rt-eord.* 

Slight  mental  change  occnn  in  some  patients  during  the 
Emotioaal  depreasion«  restleeeiieee,  or  oonfnsion  of  ideas  are  ihiB  saoat 
common ;  sometimes  there  is  transioit  loss  of  memor?.  Brief  stupor, 
without  complete  nnoonscioasnesB,  sometimes  occnrs  soon  alter  the 
onset  of  an  attack,  without  internipting  the  progress  of  th#  wstsut/ 
disturbanoe,  Among  other  peculiar  couditiona  that  haTe  beea 
described  is  a  sensation  of  **  double  consciousness  "  or  avirid  recoUee- 
tion  of  erenti  loog  past.  The  mental  chaoge  maj  be  the  eariieil 
symptom,  or  it  maj  succeed  the  a£tection  of  sight*  or  occmr  when  the 
sensation  in  the  limbs  ascends  to  the  head^ 

Oiddioees  is  not  a  frequent  symptom  of  the  attacks  thi 
It  is  neoallj  a  vague  sense  of  defeGtire  equilibrium,  rarelj  amovntiDg 
to  definite  Tertigo.  It  Tariee  in  tirne^  being  occasionally  eazlj^  hmk 
more  often  sueceediDg  the  sensoi^  disturbance,  and  it  oft 
panies  the  headache.  Anj  one  of  this  iories  of  sjmptoms 
precede  the  headache,  or  all  maj  be  absent.  Eyen  when  maay  of 
them  occur,  their  duration  is  short,  Tarying  from  fifteen  to  Ihir^ 
minutea,  before  they  give  place  to  the  pain  in  the  head. 

The  headache  ia  not  only  the  most  constant  symptom*  it  Is  alio 
the  most  distressing.  It  is  not,  however,  so  alarming  to  the  patient 
as  the  sensory  symptoms  are,  especially  in  those  who  are  nnaccustomed 
to  them,  and  in  whom  they  occur  at  long  intervals,  or,  for  the  first 
time,  in  adult  life.  The  pain  has  generally  recurred  daring  many 
years,  and  the  sufferer  knows  what  to  expect  and  how  best  to  endure 
it.  It  varies  much  in  degree,  but  is  very  seldom  trifiing.  Often  it 
has  a  characteriatic  oourse,  uniform  in  the  same  patient;  it  begins 
gradually,  slowly  increases  to  a  considerable  degree  of  intensity,  and 
after  a  varia^ble  time  it  subsides,  sometimee  slowly,  sometimes  rapidly. 
It  is  usually  an  acute  pain  at  the  onset,  and  may  remain  so  throughout, 
or  may  assume  a  duller  character  as  it  spreads*  Movement,  noiseit 
and  light  usually  increase  its  intensity.  Sodden  stooping  also  makes 
it  wors^,  but  the  patient  is,  nevertheless,  most  comfortable  in  the 

e  It  b  probsble,  and  to  bArmony  with  the  other  syiDptoiDS,  that  the  pdmiiy  dis- 
tnrbsaes  of  fpeech  U  **  vmwory  apbftns,*'  and  that  wbea  there  it  "  motor  apbaaii^" 
this  is  an^ogoua  to  the  weak  n  Ira  of  the  arm  that  accompanlat  tJis  saiuoij  diaehsifa. 
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recumbent  poiture,  and  Buffers  more  when  he  attempts  to  sit  up  or  to 
AtAod.  lo  most  cases  the  headache  begins  on  one  side,  and  in  many 
it  is  confined  to  one  side;  in  others  it  becomes  general,  so  that  the 
came,  while  founded  on  a  common  characteristic,  has  no  universal 
•ignificaDce.  When  the  pain  begins  at  one  spot  it  most  frequently 
is  in  the  temple,  and  is  conEned  at  first  to  a  small  area  that  can  bs 
oarerod  bj  the  tip  of  the  finger*  In  other  cases  it  begins  in  a  small 
•pot  on  the  forehead,  or  in  the  forebead  and  eyeball,  seldom  iu  any 
I  limited  area  at  other  parts  of  the  head.  When  thus  limited  at  first, 
it  eeems  generally  superficial,  but  often  has  a  boring  character,  as 
if  some  instrument  were  being  forced  into  the  skulL  After  a  time 
ihe  pain  may  spread  through  a  canaiderable  part  of  one  side  of 
the  bead,  and  not  unfrequeotly  through  both  sides.  Sometimes 
it  begins  at  the  back  of  the  head,  In  the  occipital  region  on  one  side, 
and  may  then  extend  forward  to  the  temple.  It  occasioDally  com- 
mences in  the  middle  of  the  head,  and  spreads  down  one  side.  From 
the  back  or  side  of  the  head,  the  pain  may  pass  down  the  side  of  the 
neck  and  even  into  the  arm.  Occasionally  it  fipreads  from  one  side  to 
the  other,  and  may  then  cease  on  the  aide  first  affected.  In  one  in- 
stance ill  which  it  bad  this  course,  it  ultimately  ceased  on  the  second 
•idtr  and  recommenced,  in  slighl  degree,  on  the  side  first  affected 
before  finally  passing  away.  Even  when  the  pain  Is  limited  in  area 
and  superficial  in  character,  there  is  seldom  any  local  tenderness,  but 
aow  and  then  extensiTe  pain  over  the  head  may  be  accompanied  by 
aome  general  tenderness  of  the  bairy  scalp,  which  continues  for  a  time 
after  the  headache  has  ceased.  When  the  pain  is  unilateral  and  felt 
orer  a  considerable  area,  it  is  generally  on  the  side  opposite  to  the 
peripheral  symptoms.  It  usually  comes  on  as  the  sensory  disturbance 
IS  declining,  and  always  lasts  for  several  bours,  often  for  the  rest  of 
L  ihe  day.  It  is  not  always  constant  either  in  character  or  seat,  but 
fwhen  inconstant  in  seat  the  patient  has  certain  kinds  of  headache 
which  maintain  their  characters,  although  somi^ times  one,  sometimes 
another  comes  on.  In  other  cases,  at  a  certain  period  of  life,  there  is  a 
change  in  the  seat  and  character  of  the  pain.  Thus  in  one  case  the 
pain  for  many  years  was  occipital,  but  afterwards  it  was  alwayt 
limited  to  one  froutal  region. 

Nausea  acoompanies  the  headache  in  a  large  Dum1>er  of  cases,  but 
often  does  not  commence  until  the  pain  has  reached  its  height.  It  ia 
attended  with  a  total  inability  to  take  food,  and  food  that  is  taken  is 
not  digested,  apparently  from  a  derangement  of  the  gastric  secretions. 
The  nausea  often  results  in  Tomiting,  but  retching  is  still  more  fre- 
quent. Neither  occurs,  as  a  rule»  until  after  the  pain  in  tbe  head  has 
reached  its  climax,  and  often  not  until  the  pain  is  subsidingt  and  then 
it  may  terminate  the  seizure,  even  when  nothing  is  ejected.  It 
is  common  for  the  headache  to  commence  in  the  morning,  for  nausea 
to  come  OQ  in  the  course  of  the  day,  and  vomiting  in  tbe  OTening. 
Sometimes  tbe  vomiting  begins  earlier  ;  in  one  caee^  in  which  the  visQal 
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diBturbance  vras  unustiallj  prolonged,  lasting  two  hotirs^  tbe  Tomlting  ] 
commenced  before  it  bad  ceaaed  and  before  tbe  beadacbe,  H  it  occurt  J 
wbile  tbe  beadacbe  is  serereti  the  Tomiting  doea  not  inBuenoe  tbe  patiL  I 
Wbeo  there  is  no  beadacbe  tbere  is  no  Tomitiag.  The  coDdition  it  1 
acompanied  with  great  prostration^  and  the  patient  Ib  rerj  mncb  iikej 
one  atidbringfrom  sea-8iclcDe«a. 

Tbe  most  common  vaso-motor  symptom  is  pallor  of  tbe  face  at  tbd'l 
onset  of  an  attack,  and  often  throughout  ita  course.     Tbe  extremitiei  f 
also  ar«  usuallj  cold.     The  face  is  not  onlj  pale,  but  has  a  '*  pinched  ' 
or  ** drawn"  expression.     The  accessible  ai-tenes  maj  be  sometimf^ij 
felt  to  be  contracted.    In  some  cases  this  aspect  continues  tbroQgbonl< 
tbe  attack;  in  others  tbe  pallor  givea  place  to  flushing  as  the] 
in  tbe  head  develops,  and  tbere  may  eren  be  general  perspiral 
Baretjr  tbe  face  is  tiusbed  from  tbe  first.     Still  more  rarelr  tbera  b  t 
oonspicnons  difference  in  the  aspect  of  the  two  sides  of  tbe  face ; 
maj  be  pallor  onljr  on  one  side^  and  in  addition  the  eye  may 
letracted,  the  conjanctiya  injected,  and  tbe  pupil  small;    as  tbe 
paroxysm  goes  ofE  this  condition  may  be  exchanged  for  one  of  hyper* 
mnia*  tbe  face  becoming  warm,  tbe  ear  red,  and  the  pupO  resumia 
its  normal  size  (Du  Bois  Beymond,  Morsel U).    The  latter  must 
referred  to  diminished  action  and  the  former  to  incieaaed  action  of 
tbe  sympathetic  fibres,  although  in  over-action  tbe  retraction  of  theeytJ 
and  redness  of  the  conjunctiva  are  exceptional.    Unilateral  sweating  1 
has  also  been  observed.    At  the  end  of  an  attack^  in  which  the 
final  dilatation  of  vessels  has  been  marked,  puffiness  of  tbe  scalp  bia  k« 
been  observed  in  rare  cases,  and  even  eccbymoses  at  the  seat  of  tbpfB 
most   intense   pain.     It  must,  however,  be  remembered   that  such 
unilateral  sympathotio   symjttoras  are  not  only  exceptional,  but  ex* 
tremely  rare.    In  a  woman,  aged  fifty,  liable  to  right-sided  migmine 
from  youth,  the  right  temporal  artery  was  harder  and  more  rigid 
than  the  left,  and  the  right  cornea  presented  an  arcus  senilis  twice  ai 
broad  as  that  on  the  other  side  (Pe  Giovanni).    (Edema  of  the  optic 
disc  has  been  said  to  occur  during  tbe  paroxysm  (MollendorfF),  but 
as  a  rule  both  during  the  attack  and  in  the  intervals  tbe  appearanos 
of  the  discs  is  perfectly  normal.     Occasionally,  retardation  of  the 
pulse  occurs  during  the  paroxysms.    In  one  of  my  patients  the  pnlii 
always  fell  to  about  56,  and  a  retardation  to  40  has  been  observed. 

The  termination  of  the  paroxysm  is  sometimes  attended  not  only 
by  vomiting,  but  also  by  some  secretion,  copious  diuresis  or  perspira^ 
tion.  The  pain  passes  away  gradually,  very  seldom  quickly.  The 
most  frequent  termination  is  by  sleep.  During  tbe  height  of  the 
attack,  the  patient  may  be  drowsy  and  doze,  but  this  brings  no  relief ; 
as  the  pain  is  subsiding,  however,  he  goes  to  sleep,  sometimes  for  a 
short  time  only,  and  wakes  up  free  from  pain*  The  duration  of  the 
headache  is  always  several  hours;  often  it  eommenoea  in  the  early 
morning  and  lasts  the  entire  day;  in  severe  csases  it  may  last  for 
several  days. 


VARIETIES. 


84B 


VarieiUt* — The  cases  in  which  the  oollateral  dUturbance  is  absent* 
iiid  the  attacks  consiat  on\j  of  pain  and  sickness,  are  very  common.  The 
^  piin  has  the  same  characters  as  in  the  cases  with  other  sensorj  sym- 
ptOQ)S»  and  may  be  attended  by  the  Stime  vaso-motor  disturbance.  In 
one  patient,  for  instance^the  pain  began  in  one  eye  and  the  supra-orbital 
region,  and  commenced  alternately  on  each  side  i  from  the  place  of 
commeneement  it  extended  oirer  the  whole  head,  and  into  the  throat* 
It  is  very  common  for  two  kinds  of  headache  to  occur,  and  for  one  only 
to  be  accompanied  by  other  aenaory  symptoms.  Sometimes  one  is 
attended  with  vomiting,  and  the  other  is  not  One  patient,  for 
instance,  sometimes  had  atta^-ks  of  pain  in  the  forehead  and  temples. 
and  at  other  times  pain  at  the  top  and  back  of  the  head,  and  only  the 
latter  were  atteudt'd  by  sickness* 

Migraine  in  adults  is  not  commonly  attended  by  any  alteration  in 
the  temperature  of  the  body,  but  in  children  there  may  be  considerable 
pyrexia,  which  impresses  a  special  and  sometimes  misleading  character 
on  the  attack.  Thus,  a  child  at  the  age  of  two  became  liable  to 
attacks  which  lasted  only  a  few  hours,  and  recurred  at  intervals  of 
two  or  three  mouths.  In  each  there  was  severe  one-sided  pain  in  the 
liead ;  the  temperature  rose  to  102^  or  103^ ;  Bicknesa  came  on«  the 
child  went  to  sleep,  and  woke  up  welL 

The  sensory  symptoms  of  migraine,  as  we  have  seen,  sometimes 
occur  without  headache,  or,  more  frequently,  with  headache  that  is  so 
slight  OS  to  cause  the  patient  no  distress,  and  to  lead  him  to  place  no 
weight  upon  it  in  hia  deaoription  of  the  symptoms.  These  cases  are  of 
great  importance,  because  their  nature  ts  often  misuuderstood.  In  one 
easey  with  characteriatie  visual  distnrbanoe  (an  etpanding  luminous 
■pot  and  hemianopia)p  the  only  discomfort  was  that  a  oongh  or  deep 
inspiration  caused  momentary  paio  over  the  eyebrows  during  two  or 
thi^  days  after  an  attack.  A  more  common  history  is  that  some 
attacks  are  complete,  oonsiating  of  sensory  disturbance  and  headache, 
while  in  others  the  former  occurs  alone.  In  rare  cases  the  aenaory  dis* 
tnrbance  or  aphasia  generally  occurs  by  itself,  headache  being  seldom 
or  never  associated.  Lastly,  some  sufferers  from  migraine  often  hare 
•lighter  and  variable  sensory  disturbance,  evidently  of  the  same  nature^ 
although  not  of  the  same  form,  as  that  which  precedes  the  headachei. 
One  patient*  for  instance,  with  cbaraoteriatic  headaches  preceded  bj 
hemianopia,  complained  of  bright  stars  before  the  eyes  whenever  she 
had  looked  at  a  britiiant  light,  and  sometimes  one  of  these  stars, 
brighter  than  the  rest,  would  start  from  the  right  bwer  corner  of  the 
field  of  vision,  and  pass  across  the  field,  generally  quickly,  in  a  second, 
■ometimea  more  slowly »  and  when  it  reached  the  left  side  would 
break  up  and  leave  a  blue  light  in  which  luminous  points  were  moving. 
These  sensationa  were  not  succeeded  by  headache,  although  the  pain 
I  always  followed  the  hemianopia.  Aphasia  does  not  often  occur  without 
I  headache ;  such  attacks  may  be  very  puzzling  unless  their  nature  is  bus- 
I         peeted,   I  have  once  known  ocular  spectra  to  develop  after  the  headache 
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bad  oommenced,  and  aleo  tingling  in  the  limbs  of  one  aide,  from  tbe 
liaxid  to  the  elbow,  and  foot  to  the  knee,  to  follow  cbaracteriatic  aitaelEt 
of  pain.     Very  rarely  vomiting  may  precede  the  headache. 

I  have  met  with  one  curious  case  in  which  visual  disturbance, 
exactly  such  as  precedes  attac^ks  of  migraine,  occurred  frequently 
during  many  yeara  aa  an  i&olated  symptom  ;  at  no  time  was  there  any 
pain.  The  patient  was  a  man  of  sixty,  the  subject  of  chronic  bron* 
chitis  and  some  loss  of  memory,  but  with  no  other  indications  of  nerve 
disease.  The  visual  spectrum  was  generally  a  brightly  colonred 
zigzag ;  sometimes  it  had  the  shape  of  a  broken  oval,  but  more  often 
a  long  comet-like  foma,  commencing  on  one  side  of  the  field  of  vision 
and  extending  downwards.  Barely  there  was  a  luminous  disc,  which 
would  ascend,  break  into  a  four-leaved  object,  and  then  disappear, 
A  noteworthy  feature  of  the  illusion  was  that  the  angular  spectrum 
was  souietimes  related  to  the  image  of  some  seen  object.  Thus,  on 
one  occasion,  a  plate,  which  was  before  the  patient  as  he  sat  at  table, 
appeared  surrounded  by  the  coloured  angular  spectrum.*  A  simllai 
relation  has  been  described  to  me  In  other  cases ;  a  isigzag  spectmm 
would  fix  itself  for  a  short  time  around  some  object  at  which  the 
person  was  lof>kiDg»  A  more  general  phenomenon  of  the  same  class  is 
the  greater  brigbtuess  of  the  subjective  sensation  when  the  eyes  are 
open  than  when  they  are  closed— the  morbid  activity  is  intensified  by 
the  impulses  from  the  optic  neires. 

Bensory  disturbance  in  the  limbs  does  not  often  occur  without  head- 
ache, but  occasionally  the  headache  is  slight  Sometimes  an  attack 
b  apparently  rendered  abortive  in  consequence  of  some  drug  that 
is  ttdcen,  such  as  bromide, — as  in  the  following  case,  which  deservet 
description  on  account  of  the  illustration  it  affords  of  the  deliberate 
march  of  the  sensory  disturbanoe.  A  gentleman,  the  subjeet  of 
migraine,  was  working  with  the  microscope  one  afternoon,  when  his 
sight  became  dim  so  that  he  could  only  just  read  large  prints  and 
continued  so  in  spite  of  a  drachm  of  bromide.  After  two  hours, 
tingling  suddenly  commenced  in  the  left  thumb,  and  spread  to  the 
fingers,  and  then  was  felt  in  the  middle  of  both  lips,  in  the  tip  of 
the  nose,  and  beneath  the  tip  of  the  tongue.  Then  it  was  felt  in  the 
left  arm  near  the  axilla,  and  in  the  left  side  of  the  fauces  and  of  the 
face  over  the  lower  jaw.  A  few  minutes  later  It  iuvolred  the  fauces 
on  both  sides  and  the  palate,  and  caused  an  unpleasant  sense  of  con- 
striction. It  then  ceased  and  headache  came  on*  Another  attack 
began  in  the  same  manner,  but  after  being  felt  in  the  fingers  and  lips 
and  tongue,  it  became  intense  at  the  wrist,  and  ceased  in  the  lips ;  the 
semsatiou  passed  up  the  ulnar  side  of  the  forearm  and  then  ceased,  but 
afterwards  recurred  in  the  cheek  and  side  of  the  throat. 

The  variations  in  the  character  and  seat  of  the  pain  which  have  been 
already  mentioned  are  sometimes  such  aa  to  make  the  case  deviate 

*  The  pftticDt  wu  a  tnechanleal  druugbUisftii,  And  he  bad  a  smaH  b^ok  foil  of 
4r»«riDgt  of  the  appearnticei  Ibat  be  Mwr. 


J 


COITEfiE. 


847 


definitelj  from  the  type,  Thia  is  especially  marked  in  cases  in  which 
the  pain  presents,  in  its  extreme  development,  an  approximation  to 
neuralgia.  It  may,  for  instance^  ipread  from  tbe  bead  down  the 
cervical  spine,  or  the  sides  o!  the  neck  to  the  shoulders.  In  one 
p&tieDt,  in  whom  the  pain  (precetled  by  the  usual  Tisnal  symptoms)  was 
duefly  orer  the  posterior  hall  of  the  head  on  the  left  side,  one  severe 
attack  was  followed  by  an  eruption  of  herpes  oyer  the  left  half  of  the 
occipital  bone,  which  had  definite  neuralgia  for  its  sequel.  Both 
before  and  after  this,  the  commencing  subsidence  of  the  pain  in  each 
attaek  was  commonly  attended  by  the  occurrence  of  small  slightly 
raised  **  lumps  **  in  the  skin  of  the  same  region,  about  the  size  of  a  pea. 
I  hare  met  mth  tenderness  of  the  scalp  after  the  pain,  in  other  cases, 
in  which  it  began  in  one  temporal  regioo,  after  hemianopfa, 

Coune. — The  interval  between  the  attacks  varies  iu  different  cases  | 
it  is  nsually  between  a  fortnight  and  two  months.  It  is  genemlly 
about  three  or  four  weeks,  but  the  periodicity  is  not  often  exact.  la 
a  case  mentioned  by  Trousseau,  however,  the  attacks  occurred  euch 
fortnight  almost  to  an  hour.  In  women  they  often  occur  about  the 
menstmal  period^  generally  after  the  catamenia  have  ceased.  The 
intervals  are,  on  an  average,  shorter  in  the  cases  in  which  there  is  only 
pain  than  in  those  in  which  there  are  aasoeiated  sensory  symptoms  i 
and  when  these  symptoms  occur  alone,  without  headache,  the  intervale 
generally  amount  to  several  months.  The  intervals  are  doubtless 
rendered  more  irr^ular  than  they  otherwise  would  be  by  the  iofluence 
of  exciting  causes,  effective  when  the  usual  period  has  nearly  elapsed. 
In  the  intervals  there  are  often  no  symptoms^  or  there  may  be  slight 
headache  of  a  different  character^  or  de&uite  neuralgia,  or  some  other 
fonctional  disturbance. 

It  is  not  uncommon,  as  already  mentioned,  for  some  change  in  the 
character  of  the  disease  to  occur  at  a  certain  period.  Sensory 
disturbance  may  ceaset  or,  if  previously  present,  may  come  on.  Thus 
one  patient  had  hemianopia  with  the  attacks  of  migraine  until  the  age 
of  fifty,  when  the  visual  disturbance  ceased,  and  the  headaches 
occurred  alone.  Occasionally,  some  morbid  influence,  chronic  ilU 
health,  acute  disease,  anxiety,  or  injury,  may  induce  an  increase  in  the 
intensity  of  the  aff<?ction  or  a  change  in  its  character  Thus  one 
patient,  whose  mother  wa«  the  subject  of  migraine,  suffered  from 
simple  "sick  headachee"  since  childhood.  At  twenty-five  he  had  a 
slight  ooncuBsion  of  the  bead,  falling  against  a  walL  Hemianopia 
came  on  in  a  few  minutes,  followed  by  headache  more  severe  than  the 
patient  had  bad  before,  and  from  that  time  each  attack  was  preceded 
by  the  same  visnal  symptom. 

Migraine  does  not  itiaelf  involve  any  danger  to  life.  We  have  seen, 
however,  that  the  vascular  disturbance  may  lead  iu  time  to  local  vas* 
cnlar  degeneration,  and  this  affordj  an  explanation  of  the  observed 
fact  that  sufferers  from  migraine  occasionally  suffer  from  vascular 
lesions  of  the  brain  comparatively  early  in  the  degenerative  period  of 
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life ;  but  thifl  sequel  ia  rare.  It  znaj^  however^  occur  in  the  p&rt  of 
the  brain  that  baa  been  tbe  Beat  of  ihe  periodical  functional  derange* 
ment.  Hemianopia  babituallj  preceded  tbe  headacbes  in  a  woman 
wbOt  after  reaching  tbe  degenerative  period,  found  one  day  tbat  tbd 
hemianopia  persisted  after  tbe  pain.  It  waa  permanent,  and  due,  at 
waa  subaequeutlj  aacertained^  to  a  leaiou  in  tbe  oppoaite  cuneui.* 
In  eome  casea,  after  man  j  attackB  attended  bj  intellectual  impairment, 
■ome  failure  of  mental  power  bas  been  obserred  in  tbe  intenrala. 

Complications  and  Auociations. — ^ Vertigo  is  occasionally  met  with  in 
tbe  Bubjecta  of  migraine,  not  only  aa  part  of  an  attack,  but  also  aa  an 
occasional  symptom  at  other  timea.  Some  of  those  who  preeeut  it 
are  m  tbe  aecood  half  of  life,  and  tbe  associated  ay  mp  to  ma  show  that 
the  vertigo  is  of  the  labyiintbine  variety.  Tbua  one  patient,  forty- 
aereu  years  of  age  and  gouty,  who  bad  been  liable  for  many  yean  to 
migraine,  bad  an  attack  of  vertigo  with  brief  tinnitua  and  aickneaa  - 
the  watcb  was  almost  inaudible  through  tbe  bone  on  each  aide,  and 
no  note  of  Qalton's  whistle  could  be  beard  through  tbe  air.  In  him 
tinnitus  waa  inconstant,  but  heard  occasionally  on  each  aide.  It  is 
probable  that,  in  such  cases,  the  central  tendency  to  functional 
derangement  renders  the  patient  peculiarly  suaceptible  to  the  infin- 
enoe  of  kbyriutbioe  changes.  I  have  several  other  examples  of  tbe 
same  combination.  In  other  cases,  again,  sudden  attacks  of  Terdgo 
occur  without  any  indication  of  aural  chauges,  and  sometimes  seem 
to  be  the  result  aimply  of  tbe  central  instability.  Thus  one  patient 
was  liable,  in  the  intervals  between  tbe  attacks  of  migraine,  to  sudden 
iensationa  of  imateadineaa,  vaguely  referred  to  tbe  legs,  without  any 
aural  symptoms.  Another  patient  had  sudden  attacks,  in  which  there 
was  a  tendency  to  fall  backwards,  accompanied  by  sickneaa.  At  Other 
times  she  had  paroxysmal  headacbes  without  sickness. 

Tbe  relationship  of  migraine  to  other  diseases  ia  of  great  import- 
ance. Tbat  to  gout  baa  been  already  mentioned  in  the  account  of  the 
causal  relations  of  tbe  diseaae.  An  alternation  ia  often  obaerved 
with  Bome  other  form  of  neuroaia,  or  at  least  a  transition  from 
one  to  the  other*  Migraine  occasionally  ceases,  and  is  replaced  by 
simple  neuralgia.  Many  other  instancea  of  aucb  transition  hare  been 
collected  by  Liv<fiiig,  as,  for  inatance,  to  gaatralgia,  laryngeal  aparai* 
anginal  aeizures,  and  paroxysmal  insanity.  In  one  case  acute  mania 
came  on. 

Tbe  most  important,  and  one  of  tbe  most  frequent^  of  these  aasocia 
tiona  is  tbe  relation  of  migraine  to  epilepsy.  Tbe  connection  of  the 
diaeaaes  is  of  special  interest  because  the  sensory  disturbance  of  the 
two  bas  BO  many  common  features.  I  have  met  with  many  cases  in 
which  these  maltidies  occurred  in  tbe  same  individual,  a  few  of  which 
have  been  mentioned  in  the  chapter  on  "  Epilepsy."  In  some  inBtancea 
migraine  had  existed  for  many  years,  and  the  patient  after 
became  epileptic,  the  migraine  nsually  ceasing  or  becoming  muclH 
•  No^w,  *  Joum.  Nerr.  Meat,  Dis./  1689. 
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tligliter  wben  the  epilepiy  deToloped ;  but  one  epileptic  began  to 
•offer  from  mif^fraine  when  his  fits  ceased,  A  recurrence  of  previonB 
migraine  on  the  cessation  of  epilepsy  occurred  in  some  cases.  lo  a 
few  eases  both  malailies  co^eiisted  in  considerable  intensity.  In 
almost  all  the  indifiduals  who  had  suffered  from  the  two  diseases,  the 
attacks  of  mi$n*^ine  were  attended  by  well-mnrked  sensory  disturbance 
in  addition  to  the  headache  and  vomiting,  and  in  one  or  two^  abortive 
attacks  of  sensory  disturbance  occasionally  occurred.  In  several  cases, 
moreover,  the  epileptic  attacks  b^an  br  a  local  aura  in  the  limbs,  a 
far©  feature  in  idiopathic  epilepsy.  Ib  one  instance  of  this,  the  first 
eonmlsive  attack  occurred  after  a  fright.  I  have  met  with  cases,  in 
which  epilepsy  succeeded  migraine  and  the  epileptic  fits  seemed,  as  it 
were,  to  grow  out  of  the  attacks  of  migraine,  being  preceded  by  such 
wmMorj  symptoms  as  had  occurred  before  the  attacks  of  headache. 
Thus  a  young  man,  whose  sister  was  epileptic,  began  to  suffer  from 
attacks  in  which  he  saw  glimmering  lights  in  the  right  side  of  the 
field  of  vision,  lasting  about  twenty  miimtes,  and  followed  by  head- 
ache, sometimes  for  half  an  hour,  sometimes  for  the  rest  of  the  day* 
accompanied  by  nausea  but  no  vomiting.  He  had  such  an  attack 
every  few  months;  one  day  a  similar  light  appeared,  brigliter  than 
usual,  and  after  it  had  lasted  for  twenty  minutes  he  lost  con- 
sciousness in  a  convulsive  attack,  which,  from  the  intensity  of  the 
subconjunctival  eccbymosea,  nuist  have  been  severe.  In  rare  cases  of 
epilepsy,  again,  a  visual  aura  may  consist  of  fortification  s plectra  with 
colours,  and  even,  as  I  have  known,  with  hemianopia.  In  one  such  case 
the  visual  disturbance  lasted  ten  minutes,  occurring  sometimes  alonet 
sometimes  with  transient  loss  of  consciousness,  sometimes  with  a 
oonvulsive  attack.  Again,  a  woman  had  suffered  from  epileptic  fits 
for  two  years,  and  also,  since  youth,  from  attacks  of  severe  headache, 
lasting  all  day ;  in  the  course  of  the  headache  she  would  have  attacks 
which  began  with  a  sensation  at  the  epigastrium,  passing  up  to  the 
head ;  it  seemed  to  spread  over  the  head,  and  then  the  sight  became 
dim^  and  this  was  followed  by  complete  word-deafness  and  aphasia ; 
after  about  ten  minutes  these  symptoms  suddenly  ceased.  Many  of 
her  epileptic  fits  wei*e  preceded  by  the  same  sensation  starting  from 
the  epigastrium  and  going  to  the  head. 

Patholooy, — No  anatomical  changes  are  known  to  underlie  the 
phenomena  of  mrgraine,  and  from  the  character  of  the  symptoms,  and 
the  analogies  of  the  disease,  it  is  unlikely  that  any  will  be  discovered. 
Hence  the  nature  of  the  malady  is  a  matter  of  inferencet  and  hypo- 
theses are  sufficiently  abundant  and  precise. 

Two  chief  theories  have  been  held  regarding  the  origin  of  the 
attacks.  One  is  based  upon  the  alteration  in  the  state  of  the  vessels 
that  is  so  conspicuous  in  the  aspect  of  the  patient.  The  pallor  of  tho 
surface  must  be  due  to  contraction  of  the  arteries,  the  fiusbtng  of 
the  skin  to  their  dilatation,  and  it  is  assumed  that  a  correspondiog 
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vM  pototed  o«l  lij  Do  Bow  Bejmood^       "  " 

t— witif  Jlhtifio^,  nthw^  fhaii  niigm.  riwinii  tlir  i 

fMi  IkftI  tko  cottdilim  vmries  m  dt&fCBl  OMV  b(>  kd  to  tte 

t%Uonwe\f  Md  ta  G^ermao J  (bj  Entelnirg  &d4  moA  oilier  wrtteii). 

iktti  dMffV  art  tiio  two  T&ri^m  ol  tfa  OttOisB  afaMdj  ■— tiio«ri»  the 

■*  iTW|nHifi11rft  tmifr  **  and  Uie  '"  lyprtfcBtkp-faialjtic  *^  tern,  ■• 

dMgr  »o  ■OQieltBMs  tomed.    Dr.  TiitlwwBi  of  Oubiidg«»  who  wimd 

tDdopeadonllj  at  Um  ooncfankNi  thm^  ihm  attacks  dcfwid  oa  rwm^ 

molor  deimngemeiit^  baa  anfgnatnd  ibat  tbe  carlj  tymploaa  of  Ib^ 

paraxjsm  are  dtio  to  ipaaa,  and  tha  btadacbe  to  dilatatioo  of  tb« 

▼eOKla.    According  to  UieaoilieQri«a,tbo9iAladjiao»eatuIlfO0e<f 

tha  lyiBpaihetic  nerres. 

According  to  the  other,  aod  aHeraaftm  €iplaaatuMt  of  tbo  diagai^ 
tbe  primarj  d^raogement  is  of  the  ttenro-c^la  of  Ibo  bfaia.  Tbor 
fonctioQ  from  time  to  timo  ia  diatttrbed  m  a  pacoliar  auumer,  aad  Ifta 
Tiflibie  ▼a«o. motor  distarbanoo  ia  of  iccoDdmrf  origiii.  TIm  poriodtel 
derangement  of  fitnctton  baa  been  called,  hj  a  aomewbat  iaift 
metaphor,  a  "  iierre^»tonii."  Tbia  tbeoi;  baa  baeii  pot  fotwmtd  aad 
ablj  adfocated  hj  LiTelog. 

Tbo  Moaorj  fTrnptoQit  miurt  depend  on  daraag^d  aeliaii  of  Iba 
lenaorj  caatres  io  aome  part  of  tbe  brain*  Tbej  indicate  m  aoml 
tion  of  arrest  of  action  and  of  over-action  in  tbe  nerre-cells  < 
In  the  buigaage  of  modem  pathologj,  there  ia  a  combinatioD 
inhibition  and  discharge ;  the  loss  of  sight,  for  instance,  most  ba « 
to  inhibitory  arrest  of  action,  the  Tisnal  spectrum  to  discbaige* 
hare  alreadj  seen  (p.  739)  that  tbe  same  combination  oceora  in  soi 
attacks  of  epilepsj.  Tbe  peculiarities  in  tbe  disturbance  of  migraine 
are  ita  special  and  often  uniform  features,  deliberate  conrae,  and  its 
limitation  to  aensorjr  structures.  To  explain  them  on  tbe  Taso-motor 
hypothesis,  we  must  assume,  first,  an  initial  spasm  of  tbe  arteries  io  a 
small  region  of  tbe  brain;  aecondlt,  that  tbe  contraction  alwajs 
begins  at  the  »ame  place  *  and  thirdljr.  that  it  can  give  rise  to  a 
definite,  uniform,  and  ?erj  peculiar  disturbance  of  functdon*  Thars 
is  no  eTidence  of  the  truth  of  any  one  of  these  assumptions.  As  was 
pointed  out  in  the  discussion  of  tbe  pathology  of  epilepsy,  we  are 
not  justified  in  assuming  that  the  state  of  the  surface  Tessels  and 
aeoesisible  arteries  is  an  indication  of  the  condition  of  those  ot 
internal  organs,  II  it  were,  inasmuch  as  the  rec*:gnissble  Taso* 
motor  spasm  is  bilateral  in  almost  all  caaes»  even  when  the  sensory 
disturbance  is  unilateral,  we  must  assume  a  genezal  contraction  of 
the  vessels  of  the  brain.  A  general  contraction  could  only  oauss  a 
local  disturbance  of  function  by  virtue  of  a  local  change  in  tbe  func* 
tional  tendency   of   the  nerve-cells.      But  if  such  local  change  is 
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Admitted*  the  need  for  the  Taso-motor  meehaBiBin  dltA^pptiiv,  L&Btljp 
that  TaBO-motor  spasm  can  cause  a  de!ibemte>  uniforiti,  and  peculiar 
'*  discharge,"  is  not  only  unproved,  but  iti  the  bighest  degree  impro- 
bable. In  short,  the  difficulties  in  accepting  the  Taso-motor  explana* 
tion  of  the  sensory  svmptoms  are  so  great  that  it  could  only  be 
admitted  as  a  tenable  hypothesis  if  there  were  no  other  expln nation 
of  the  coincidence  of  the  two  phenomena.  But  we  know  that  the 
Taacular  system  is  in  a  special  way  under  the  iniuenoe  of  the  cerebral 
oeotres.  An  emotional  blush  and  the  pallor  of  fear  are  conspicuons 
examples  of  tliis  fact  It  is  at  least  as  easy  to  conceiTe  that  the 
Tmsealar  changes  are  the  result  of  the  disturbance  in  the  nerve- 
elements,  a»  it  is  to  regard  them  as  its  cause.  The  vaso- motor 
nerres  are  peculiarly  sensitive  to  sensory  impressions  that  are 
felt  as  pain.  No  symptoms  at  all  resembling  those  of  migraine 
hare  been  observed  when  the  sympathetic  is  distinctly  diseased  or 
deranged.  We  bave  proof,  in  the  symptoms,  of  the  deranged  action 
ot  eensory  cells ;  we  know  that  cells  are  susceptible  of  primary  dis- 
turbance of  function,  and  there  is  at  present  nothing  to  justify  as  in 
going  beyond  this  derangement  in  our  search  for  the  primary  morbid 
process.  The  peculi^ir  character  of  the  visual  impressions  affords 
strong  reason  for  regarding  it  as  the  result  of  a  tendency  to  func- 
tional derangement  in  the  cells  themselTes.  This  opinion  is  supported 
by  the  fact  that  it  may  occur  as  an  isolated  symptom,  and  that  it  may 
be  related  to  an  actual  visual  impression,  as  is  shown  by  the  facts 
mentioned  on  p,  846.  Such  an  occurrence  can  have  been  due  only  to 
a  primary  functional  disturbance  of  the  cells  themselves,  and  that 
which  we  feel  sure  exists  in  one  case,  probably  exists  in  alL 

What  part  of  the  brain  is  concerned  in  the  production  of  the  initial 
symptoms  f  Iioss  of  speech  must  be  due  to  disturbed  function  of  the 
cortex*  The  sensory  symptom  in  the  limbs  is  like  that  which,  in 
far  more  rapid  evolution,  precedes  couvtilsions  from  cortical  disease, 
and  this  source  is  therefore  probable.  The  hemianopia  also  is  best 
explained  by  the  assumption  of  deranged  function  in  the  occipital  lobe, 
especially  since  right  hemianopia  may  correspond  to  almost  simul- 
taneons  aphasia,  and  the  opinion  is  supported  by  the  fact  mentioned 
above,  that  hemianopia  was  fixed  by  a  lesion  in  the  cuneus. 

The  cause  of  the  headache  is  obscure.  We  know  very  little  of  the 
mechanism  of  this  syinptom  in  any  condition.  But  when  the  pain  is 
opposite  in  side  to  the  sensory  symptoms,  we  are  obliged  to  assume 
that  its  seat  is  the  cerebral  hemisphere  that  is  deranged ;  and  the 
same  conclusion  is  suggested  when  the  pain  begins  on  the  side  of  the 
sensory  disturbance,  at  some  spot  which  has  no  definite  relation  to 
nerve  distribution,  as  the  very  common  initial  seat,  a  small  area  in  the 
temple.  This  is  best  understood  by  assuming  a  derangement  of  the 
sensory  centres  of  tbe  hemisphere  which  would  receive  imf)re88ions 
from  this  part.     It  is  difficult  to  separate  such  pain  from  the  sym- 

;>ms  that  preceded  it;  the  aspect  of  the  patient  is  unchanged  during 
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There  is  e^tdeoee,  in  ntaELj  caaes,  ol  deranged  fniietioa  ol  lower 
HBiofj  eesilres*  thoee  diiectlj  comieeted  with  the  peripheml  fbra^ 
Tbeie  mim  mpptaeuUj  the  eommon  leat  of  the  diaturbuee  m  scar- 
algia,  and  we  ha^e  seen  that  caeea  of  nii^naTne  whieh  begm  wA 
distinct  cerebral  ^mptoms  naj  be  followed  faj  prai,  mot^  or  kn 
deficit  el  J  neuralgic  in  ebaraeter— eroi  teaderaeae  of  the  dda^ 
Toao-motor  disturbaoce*  and  (although  e»ee[PtinMlly)  an.  em|»tifi 
state,  or  actual  herp^  soster.  Bat  it  ia  poalble  that  the 
ceotree  jnaj  be  alEeded  eeeoiidanlj  to  the  higher*  We  ami 
aaanme  that  inflaencet  cannot  traTcne  nerve-fibrea  m  tiie  i 
opposite  to  that  in  which  these  habLtaallr  eondset.  far  w^  haTe  i 
instance  of  this  in  the  propagattan  of  trophic 
penpheral  sensor j  nerrea.  But  onlj  when  soel 
pata  corresponds  in  area  to  neire  distribntioii^  are  we  jnatif  ed  ta 
aaaomlng  that  the  sensorj  centrea  in  the  pooa  md  ai^wlla  are  ip^ 
daU/  disturbed.  Some  other  comdcfiAkviis  regudiag  ^f^A^fjie  aia 
diicaned  in  the  next  chapter.  When  all  has  been  nid  thai  caa  bc^ 
mjalerj  still  enrelops  the  mechanism  of  migraine. 

The  nansea  and  Tomiting  throw  no  distinct  light  on  the  proeesMS 
of  the  attack.  We  have  seen,  in  manj  affections^  how  wido-eptead  is 
the  central  repreaentation  of  the  pneumogastzic^  and  that  rooiitiag 
mmj  reaolt  from  organic  disease  in  an j  part  ol  the  brain.  In  migruae 
it  aeema  as  thongh  the  nerrous  discharge  of  the  aet  of  wiaaitfi^ 
afforded  some  relief  to  a  morbid  state  of  the  aerfe^oeU%  hot  eolf 
when  the  dlstnrbanO'?  has  nearlj  ran  its  course  and  ta  ready  to  anbaida 

The  hypothesis  that  the  derangement  ia  primanly  one  of  acne 
cella  of  the  brain  enablea  us  better  to  understand  the  relation  to 
other  neuroses,  and  especially  that  to  epilepsy*  which  ia  ooeaatoaally 
so  distinct.  In  epilepsy,  as  we  haye  seen,  we  rnnat  aaaamo  a  ^it> 
tiirbance  of  f unction^  in  some  caaea  ao  similar  in  ohaiador  that  we 
cannot  doubt  the  identity  of  its  seat  with  that  of  migraine.  Bat  1 
process  in  the  two  differs  in  its  conrsep  associations^  and  other  fe 
and  these  imply  an  essential  difference  in  its  minuter  cbaraetenT 
These  relatioDs,  howcTer,  make  it  intelligible  that  the  two  afawtld 
occur  ID  the  same  gubject,  and  that  intermediate  forma  of  nerfw  dia- 
tarbance  should  sometimes  be  met  with. 


DiAGFOBia.^From  other  forma  of  headache,  that  of  typical  atigiaiae 
is  diatinguiahed  by  ita  acnaory  accompaoimeata,  and,  if  Iheae  aie 
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Bt»  by  itii  paroiyimftl  character,  ieTerftj^  definite  conred,  and  ia 
maoj  cases,  as  its  name  suggests,  the  unilateral  distribution  of  tbe 
pain*  But  it  is  important  to  remember  that  bo  line  of  distinction  can 
be  drawn  between  simple  pan^xjsmal  headaches  and  migraine.  Every 
iDtermediate  form  is  met  with,  and  **  sick  headache"  especially 
it  always  migraine.  In  malarial  headaches^  the  intermissions  are 
shorter  and  the  cau  se  is  generally  traceable.  The  pain  of  chronic  brain 
disease  is  more  or  less  constant ;  it  may  present  remtsaions  and  eTen 
intermissions,  but  not  the  longer  intervals  of  migraine.  The  sensory 
disturbance  in  the  limbs,  and  tbe  affection  of  speech*  may  excite  a 
suspicion  of  acnta  brain  disease,  but  it  is  only  in  a  first  attack  of 
migraine  that  the  question  will  arise,  and  even  then  the  brief  duration 
of  the  symptoms,  and  tbe  peculiar  features  of  the  Tisual  disturbance, 
sufficiently  indicate  the  nature  of  the  attack.  When  these  occur  with- 
out headache,  a  mistake  is  common.  Such  patients  are  often  thought 
to  have  graTe  organic  disease.  But  a  knowledge  of  the  occasional 
isolation  of  the  sensory  symptoms,  the  history  of  preceding  attacks, 
and  of  some  pam,  which  can  usually  be  obtained,  almost  always 
enables  a  correct  opinion  to  be  formed. 

Another  difficulty  is  presented  hy  the  diagnosis  from  minor  epilepsy, 
in  which  the  risual  aura  may  closely  resemble  that  of  migraine.  In 
most  cases  of  epilepsy  with  a  visual  aura,  this  is  brief,  lasting  onlj  a 
few  seconds,  while  the  visual  disturbance  in  migraine  lasts  twenty 
minutes  to  half  an  hour.  The  fortiBcation^spectrum  is  strongly  sng- 
IpestiTs  of  migraine  rather  than  epilepsy,  although  not  quite  conclu- 
Bt?6.  The  occurrence  of  a  convulsion,  of  course,  decides  the  question, 
but  where  the  patient*a  account  is  all  we  have  to  guide  us,  we 
uinst  make  our  diagnosis  from  the  general  features  of  the  case,  not  for- 
getting that  the  one  disease. may  unquestionably  pass  into  the  other, 
and  that  some  attacks  seem  to  be  of  intermediate  nature. 

A  diagnostic  difficulty  of  another  kind  arises  in  cases  in  which  the 
subjects  of  migraine  become  affected  with  some  other  malady,  and  the 
svmptoms  of  the  former  continue,  and  complicate  the  latter  Thus 
one  patient  was  attacked  with  Brigbt*8  disease ;  he  had  retinal  changes 
and  optic  neuritis,  and  the  intensity  of  the  headacbe  led  to  a  diagnosis 
of  intra-cranial  tumour.  But  the  pain  was  purely  paroijsmal,  and  of 
tbe  same  character  as  that  to  which  he  had  been  long  liable.  The 
opinion  that  there  was  no  organic  cerebral  disease  was  oonfirmed  after 
death*  In  another  case,  a  subject  of  mignraine  became  affected  with 
general  paralysis  of  the  insane,  and  the  sensory  disturbance  that  had 
preceded  the  attacks  of  heailacbe  occurred  alone,  and  complicated  the 
paroxysmal  symptoms  of  the  cerebral  disease. 

Pboowosis.— The  prospect  of  recovery  from  migraine,  that  is  of  the 

^'intire  cessation  of  the  attacks,  is  never  considerable,  but  in  most  cases 

a  diminution  in   the  frequency  and  severity  of   the  attacks,  often 

reduciMg  them  to  a  trivial  and  undisturbing  degree,  may  be  anticipated 
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from  perseTeriBg  treatment.  The  proguosis  is  best  wheu  tbe  makdj  is 
of  short  duration,  and  there  ia  some  removable  condition  in  the  geneni 
health  or  mode  of  life  which  bas  distinctly  contributed  to  the  produe* 
tion  of  the  malady.  Tbe  longer  tbe  disease  has  lasted  the  lees  is  the 
prospect  of  a  cure,  but  neither  this  nor  hereditary  tendency  has  an  us- 
fav'orable  influence  on  the  prognosis  equal  to  that  of  conditions  wbich 
we  cannot  yet  discern,  aud  wbich  may  render  one  of  two  apparently 
similar  cases  quite  iutractable,  while  the  other  yields  at  once  and  per- 
manently* Id  tbe  second  half  of  life  the  tendency  to  cessation  is 
greater,  provided  tbe  malady  has  not  recently  developed.  The  prog- 
nosis is  better  when  the  face  is  at  flrst  pale  and  pinched  than  when  it 
is  at  flrst  iusbed,  It  is  better  when  there  is  a  family  history  of  gout 
than  when  other  neuroses  can  be  traced 


TaEATMEirT. — If  any  error  in  mode  of  life>  or  defect  in  gen 
health  can  be  traced,  tbe  removal  of  tbese  is  the  first  and  most  essentia 
step  in  treatment.  The  details  vary  in  every  ease,  but  the  most  fre* 
quent  conditions  that  need  attention  have  been  already  indicated  iq 
the  account  of  tbe  causes  of  the  disease.  Of  especial  importance  are 
increased  rest,  regularity  in  meals,  attention  to  diet;  whatever  li 
known  to  induce  a  paroxysm  should  be  carefully  avoided.  Hot, 
crowded  rooms  are  especially  injurious.  If  inherited  gout  is  probably 
tbe  regimen  suitable  for  this  should  be  adopted. 

Tbe  special  treatment  consists,  Erst,  in  tbe  continuous  administration 
of  drugs  during  the  intervals,  with  tbe  object  of  rendering  the  attacks 
less  frequent  and  less  severe ;  and  secondly,  tbe  amelioration  of  tbe 
attacks  themselves.  As  a  rule,  tbe  measures  that  do  good  when 
employed  during  the  intervals  have  no  influence  on  the  attacks. 

There  is  much  variation  in  tbe  effect  of  tbe  intermediate  tz«ai- 
ment.  As  already  mentioned^  the  measures  that  do  great  good  id 
one  ease  will  fail  in  another,  apparently  quite  similar.  The  influence 
of  bromide  in  epilepsy  naturally  leads  us  to  turn  flxst  to  this  as 
likely  to  be  of  service  in  a  malady  that  has  so  many  featuiea  in 
common  with  that  disease.  In  some  cases  it  is  of  servioe^  bitt 
less  often  than  might  be  expected.  It  is  most  likely  to  be  effioadons 
in  the  cases  in  wbich  there  is  no  change  in  the  colour  of  the  faee,  or  in 
which  tbe  face  is  flusbed  throughout  an  attack.  Ergot  may  often* 
then,  be  usefully  combined  with  it.  In  the  majority  of  cases*  how- 
even  and  especially  in  those  in  which  there  is  conspicuous  pallor  tn 
the  early  stage,  the  drug  tbat  has  most  influence  is  nitro-glycerina 
Given  regularly  during  tbe  intervals,  just  as  bromide  is  given  for 
epilepsy,  it  has  a  striking  effect  in  many  patients,  rendering  attacks  far 
slighter  and  far  less  frequent,  and  often,  after  a  time,  stopping  them 
altogether  It  should  be  given  twice  or  three  times  a  day,  after  food. 
If  taken  when  the  stomach  is  empty,  it  passes  rapidly  in  to  the  blood,  and 
may  cause  brief  cepbalic  discomfort,  wbich  1  bough  not  objectionable 
in  itself,  sometimes  df.  ters  the  patient  from  continuing  the  medieinsL 
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To  a?oid  causing  alarm,  it  is  therefore  also  desirable  to  begin  with  a 
dose,  -xhff  riir'  ^^  ®'^^  Ths  ^^  *  gram.     The  most  convenient 

le  of  administration  ie  in  the  1  per  cent,  solntion  in  alcohol,  now 

termed  Tinct.  Trinitrini  (B.  P,  8np.)  j  it  can  be  given  in  combina- 

jfeioQ  with  tinctures  or  acids,  bnt  is  decomposed  bj  alkalies.     A  very 

useful  combination  ia  with  tincture  of  nux  vomica,  tincture  of  gelse- 

iiim,  and  dilute  phosphoric  acid,  or  with  dtriLte  of  lithia  and  the  acid 

rup  of  lemons.     Sometimes  more  benefit  is  derived  from  the  combi- 

don  of  this  with  bromide,  when  a  tittle  hvdrobromic  acid  should  be 
^  added  instead  of  the  phosphoric  acid.  If  there  is  much  djspepoiA, 
it  luay  he  given  with  hydrochloric  acid,  and  some  hquid  preparatiOQ  of 
pepsine.  The  trisnitrate  of  bismuth  may  also  be  given  with  it.  I  have 
found  such  combinations  of  the  liquid  preparation  of  nitro-glycerine 
with  other  drugs  far  more  useful  than  the  administration  of  nitro- 
gljoerine  in  tablets.  It  is  not  well  to  continue  it  during  an  attack  j 
at  the  very  onset  a  dose  may  be  taken,  but  if  this  is  not  effective 
the  medicine  should  be  omitted  till  the  attack  is  over;  it  seldom 
gives  relief  to  the  symptoms,  and  occasionally  makes  them  worse. 
It  is  possible  that  the  drug  acts  chiefly  by  periodically  flushing 
the  nerve-centres  with  arterial  blood,  and  go  improving  the  nutri- 
tion and  the  function  of  the  nerve-cells.  A  purgative  at  the  onset 
will  occasionally  cut  an  attack  short  in  some  patients,  but  more  often 
it  fails. 

During  the  attack,  absolute  rest  is  essential,  and  is  indeed  impressed 
on  the  patient  by  the  distress  occasioned  by  activity.  The  recuml^ent 
pasture  is  generally  that  in  which  the  sufferer  is  most  comfortable. 
Ail  strong  sensory  impressioos  should  be  avoided.  Although  a  dose 
of  alcohol  or  of  nitro- glycerine  will  occasionally  cut  short  &  commencing 
attack,  when  the  headache  is  developed,  it  is  usually  increased  by  drugs 
that  dilate  the  vessels  or  excite  the  heart.  Belief  is  afforded  to  the 
pain  by  a  full  dose  (thirty,  forty,  or  sixty  grains)  of  bromide,  and  its 
effect  is  increased  by  the  addition  of  five  or  ten  minims  of  tincture  of 
Indian  hemp ;  this  may  be  repeated  every  two  or  three  hours.  But 
more  often  relief  is  obtained  from  anti pyrin,  aoetanilide,  exalgin,  or 
phenacetin.  Unfortunately  their  indue  nee  is  apt,  after  a  time,  to 
cease;  a  change  from  one  to  another  sometimes  renews  the  benefit. 
Twenty  grains  of  chloral*  or  fifteen  of  butyl  hydrate  (croton-cbloral) 
nanally  makes  the  patieiit  drowsy  and  easier  for  a  time,  but  after  an 
hour  or  two  the  pain  returns  in  its  former  severity,  and  the  duration 
of  the  attack  does  not  seem  to  be  lessened.  The  same  is  true  of  most 
other  sedatives.  A  hypodermic  injection  of  morphia  often  acts  no 
better  than  other  sedatives,  bnt  occasionally  it  does  give  great  relief,  and 
may  terminate  an  attack  that  has  already  nearly  run  its  course.  When 
there  is  much  mental  depression  during  the  attack,  valerian  andassa- 
foBtida  have  been  found  useful  by  Latham,  Drugs  that  cause  con- 
traction of  the  arteries  are  almost  powerless ;  all  that  a  full  dose  of 
ergo  tin  does  is  to  lessen  the  throbbing  intensification  of    the   pain 


8W  EKABACHB* 

eoiD(>laiDed  of  bj  Bome  patiento.  Strong  t€ik  and  eoSmmim] 
reuiedies,  and  occaAianallj  give  some  distinct  relk^  whidi 
aUo  be  obtained  from  a  few  grains  of  c&ffSouio.  Qnaraita  (tl 
powdered  seedi  of  PauUinia  torhUii)  has  been  often  ttaed.  Il  i 
aD  active  principle,  guaranine,  which  U  identical  with  calfeJne.^ 
or  four  doaes  of  gnarana.  twentj  or  thiity  grains,  m&j  be  tak«ii  id 
interraJs  of  half  an  hour,  or  a  single  dose  of  sixtj  grains,  or  gnarmntt 
may  be  giTen  in  dosee  of  one  to  five  grains.  It  hat  for  tbe  moil  put 
disappointed  the  expectations  that  were  raised  bj  the  piEiMa  wl  inl 
bestowed  upon  it.  Some  relief  ia  often  giren  to  the  paio,  but  tlw 
relief  is  transient  only,  and  it  is  doabtfol  whether  guanmA  ia  tmllf 
more  effective  than  tea  and  coffee, 

IjOchI  applicatioos  sometimes  afford  relief — sedadTd  linimenti  of 
belladonna^  aconite,  &c.^  or  simple  oonnter-irntation  bjr  a  mustard 
plaster  to  the  nape  of  the  neck.  From  the  last,  some  p&tiaots  eiipen- 
€Dce  relief  more  oniformlj  than  from  any  other  measme.  Solid 
menthol  is  occasionally  usefuS,  rubbed  on  the  skin  for  a  few  minutei 
where  the  pain  is  greatest,  but  it  is  too  feeble  an  agent  to  have  much 
influence  on  any  severe  pain.  Sometimes  relief  is  afforded  hj  a  hot 
bath  of  mustard  and  water  to  the  feet,  and  in  all  cases  it  is  well  to 
keep  the  extremities  warnu 

Eleotricity  is  of  little  serriee*  Faradism  usually  does  hann.  The 
Toltaic  current  passed  through  the  head  occasionally  gives  transient, 
but  rarely  permanent  or  considerable  relief  Bepeated  galvanisatioa 
of  the  sympathetic  has  been  recommended  as  a  remedial  measure,  one 
pole  pressed  deeply  in  front  of  the  steroo- mastoid,  the  other  held  in 
the  hand,  and  it  is  advised  that  when  the  symptoms  of  vaso-motor 
spasm  predominate,  the  positive  pole  should  be  placed  over  the  i 
pathetic,  aud  the  negative  when  there  is  evidence  of  vaso-motor  pa 
lysis  (Bergen  Horst).  The  value  of  the  treatment  is.  to  saj  the  leas 
seldom  perceptible. 


HEADACHE. 


Headache  is  a  symptom  of  almost  all  kinds  of  morbid  states  of  the 
system,  and  cannot  often  be  regarded  as,  in  itself,  an  inde|)endent 
disease.  Nevertheless  it  is  a  symptom  for  which  patients  seek  treat- 
ment more  often  than  for  any  other  of  equally  varied  causation.  Hence 
it  may  be  useful  to  indicate  the  chief  varieties  that  are  met  with,  and 
briefly  to  describe  the  symptom  in  its  apparently  primary  form.  As 
an  indication  of  organic  disease  it  has  been  already  described. 

*  Guaranfl  coo  tat  lu  twice  aa  much  of  tbe  alkaloid  m  i«a,  and  fivs  Umea  at  i 
ai  coffee. 
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We  Iniow  almost  notbing  of  tte  atructurea  in  wbicb  the  pain  of 
faeadnche  is  felt  or  tbe  mecbanistn  of  its  production  (see  p*  97).  The 
BubjV'ct  it  one  on  which  it  is  e&sj  to  theorise,  but  there  are  bo  facti 
that  give  to  any  hypotbesis  a  considerable  degree  of  probabilitj. 
One  coDclusioQ  is*  huwever,  suggested  bj  the  symptoms, — that  th« 
•eat  of  the  pain  Tariea  in  different  cases.  Outside  tlie  skull  an 
nenrea  that  frequently  give  rise  to  pain,  but  all  pain  that  corresponds 
to  the  course  or  distribution  of  nenre-trunka  must  be  regarded  as  neu- 
ralgic, and  not  as  headache.  Some  diffuse  headaches  seem  superficial 
in  cliaracter,  but  they  may  still  be  due  to  processes,  not  in  the  nerrei, 
or  the  grey  matter  in  which  the  nerves  directly  end  (which  ii 
supposed  to  be  deranged  in  neuralgia),  but  in  higher  centres  of  the 
cerebral  hemispheres  tbroui^'h  which  superficial  pain  is  perceived. 
This  is  especially  probable  when  the  pain  is  local,  but  does  not  corre- 
spond to  a  nerve  area,  resembling  in  this  some  forms  of  migraine. 
This  feature  is,  however,  more  frequent  in  occasifvnal  exacerbations 
Iban  in  the  continuous  pain.  More  frequently  headache  seems  to  bd 
4miplj  seated,  and  the  pain  is  referred  to  structures  within  the  era- 
DiimL  Of  such  structures  the  membranes,  when  inflamed,  are  the 
Mat  of  intense  pain,  which  is  probably  really  produced  in  them, 
because  other  organic  disease,  such  as  a  tumour,  which  is  seated  at 
the  surface  of  the  brain  and  invoUes  the  membranes,  may  also  cause 
intense  pain  corresponding  in  locality  to  the  disease.  Whether  pain  is 
produced  directly  by  morbid  states  of  the  cerebral  tissue  we  cannot 
tay.  We  are  certainly  not  justified,  however,  in  denying  the  possi- 
bility of  this  seat  of  pain  (see  p.  97).  It  may  be  caused  by  organic  pro- 
oeiset  which  do  not  involve  the  surface.  After  necrotic  softening  In 
the  central  ganglia,  headache  is  common  on  the  side  opposite  to  the 
hemiplegia,  and  the  diffuse  pain  of  ^*  hemicrania"  may  be  on  the  side 
opposite  to  that  of  the  sensory  symptoms. 

When  pain  is  felt,  in  whatever  part  the  nerve- procestea  occur 
that  cause  it,  the  consciousness  of  pain  is  related  to  the  activity  of 
MTtain  nerve-celts  of  the  cortex  of  the  brain.  In  pain  that  is  pro- 
duoed  in  the  limbs,  for  instance,  the  cortical  cells  concerned  are  those 
that  are  related  to,  and  receive  impressions  from,  the  fibres  by  which 
the  gensory  impulses  pass  from  the  periphery.  A  similar  relation 
mmt  exist  in  the  case  of  sensory  impressions  from  the  head  itself — 
from  the  structurefl  covering  the  bead,  from  the  bone,  and  probably 
from  the  membranes.  The  pain  of  meningitis,  for  instance,  if  due  to 
the  irritation  of  the  meningeal  nerves,  must  be  perceived  by  means  of 
the  activi^  of  those  cells  in  the  cortex  that  receive  the  impreasioni 
from  the  membranes*  Whether  there  is  a  similar  representation,  in 
the  cortical  cells,  of  the  tissue  of  the  brain  itself,  we  do  not  know. 
Sympathetic  nerve-fibres  accompany  the  arteries  in  the  cerebral  sub- 
stance; there  is  reason  to  believe  that  the  functional  state  of  the 
cortex  influences  the  state  of  its  arteries  (as  is  the  ca^e  in  all  other 
organs),  and  thia  must  mean  a  relation  of  the  cells  of  the  cortex  to 
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the  Yaso- motor  centre  ;  hence  it  is  quite  possible  that  there  maj  be 
sensory  representation  of  the  subatance  of  the  brain,  at  least  of  i1 
interstitial  tisane,  in  the  cortex  of  the  brain  itself.     The  phenomei 
of  epilepsy  seem  to  show  that  the  central  representation  of  the 
and  perhaps  of  the  brain^  is  connected  in  a  special  manner  with 
Btnictyres  related  to  tbe  mental  state  of  consciousnesB.     It  is  Terj 
common  for  an  aurUi  felt  first  in  the  epigastrium  or  limbs,  to  teem  to 
ascend  to  the  head,  and  when  it  reaches  the  head,  consciousness  is 
almost  inyariably  lost     The  aura  is  the  result  of  the  spread  of  the 
dischai^e  in  tbe  brain,  and  the  phenomena  indicate  that  the  central 
BGUBOfy  representatioo  of  the  bead  has  a  special  ImportAnoe,  and  it 
ma  J  be  that   it    has    a    special    susceptibilitj.      But   a    functional 
derangement  of  the  cortical  cells  in  which  the  membranes  are  repre- 
sented would,  by  itself,  explain  many  forms  of  headache. 

It  may  be  held,  indeed,  that  tbe  primary  derangement  in  headiLehe 
is  not  of  the  hi^bcst  sensory  cells,  but  of  the  cells  of  lower  centres,  to 
which,  for  instauce,  the  nerves  of  the  membranes  direi-tly  paas,  but 
this  view  is  less  easy  to  reconcile  with  the  difference  between  head- 
aches and  the  true  cranial  neuralgias  (in  which  the  lower  cells  are 
probably  concerned),  and  also  with  the  resemblaoce  often  observdi, 
between  the  headache  of  organic  and  of  functional  origin.  Wheil* 
pain  is  felt  in  the  side  of  the  bead  on  which  the  hemisphere  is  deranged 
or  diseased,  its  origin  in  lower  centres  can  be  cert^inlj  excluded ;  aud 
the  same  inference  (of  cerebral  origin)  is  probable  when  seirere  pain 
on  the  opposite  side  is  associated  with  other  symptoms,  and  is  felt 
only  in  a  part  of  a  nerve  area. 

Another  mysterious  factor  in  the  mechanism  of  headache  is  the 
influence  of  the  vessels*  It  is  probable  that  mere  vascular  dilatation, 
passive  or  active,  will  cause  pain  ;^  it  is  certain  that  pain  alre&dj 
existing  is  increased  by  even  trifling  mechanical  congestion.  Wedi 
not  know  how  the  vascular  dilatation  causes  pain.  There  are  no  lactf' 
to  show  that  the  nerves  of  tbe  vessels  ever  become  sensitive.  It  is 
certain,  however,  that  the  intra-cranial  pressure  must  be  increased  by 
the  dilatation,  since,  however  quickly  the  movement  of  the  cerebro- 
spinal fluid  mity  compensate  for  vascular  repletion,  this  movement  is 
due  to  the  mechanical  pressure  from  the  vessels,  and  this  pressure  must 
act  on  the  whole  brain.  We  know  how  sensitive  nerve-fibres  are  to 
pressure ;  it  is  highly  probable  that  their  sensitiveness  is  vastly  ex- 
ceeded by  that  of  nerve-cells.  If  the  sensory  cells  of  the  cortex,  in 
which  the  cranial  and  intra-cranial  sensitive  structures  are  represented 
are  the  moat  readily  influenced  of  all  the  sensory  cells,  we  can  under- 
stand that  headache  should  result  from  vascular  repletion. 

The  frequency  with  which  pain  due  to  general  causes  is  referred  to 
the  frontal  region  is  very  peculiar^  and  does  not  seem  to  be  susceptible 

•  It  i»  certain  that  pain  reftilti  (irom   mechmnical  oongeition,  but  we  caoaol 
Mtwrate  tbe  effect!  of  the  tUite  of  the  veeeele  aud  the  IncreMed  snumnt  of 
blood  in  the  brain. 
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of  anj  satisfactory  explanation.  It  is  occasionallj  a  feature  of  ihd 
pain  ol  organic  disease,  such  as  a  tumonr,  situated  away  from  the 
frontal  region.  Di^se  pain  is  not  ofl^en  referred  to  this  region  alone 
in  primary  simple  headaches,  although  pain  iu  other  parts  of  the  fifth 
nerre,  as  that  of  dental  irritation,  may  spread  up  to  this  regioa 
In  simple  hea^che,  the  pain  may  seem  to  pass  through  the  head  from 
the  back  to  the  front,  or  ifies  vertd^  or  may  be  referred  to  the  supra- 
orbital regions  or  the  temples. 

Yabhtikb. — Toxssmio  headache  may  be  the  effect  of  either  acute  or 
ehxonie  blood-states.  Of  the  acute  foim,  the  typical  example  is  that  of 
ferer»  in  which  the  pain,  is  generally  frontal^  rarely  occipital  or  general, 
and  scarcely  ever  vertical  or  one-sided.  In  sligbt  cases  it  m&j  hare  a 
neoralgic  character  for  a  short  time,  and  may  be  felt  in  one  part  of 
the  head,  as  the  temple,  but  this  form  is  usually  transient.  The 
fkain  is  commonly  duli  in  eharacter,  but  often  rery  severe,  and  is 
rendered  worse  by  stooping  or  by  whatever  causes  mecbanical  oouget- 
tioQ  of  the  bead.  The  deep.seated  character  of  the  pain  suggests 
that  it  is  referred  to  some  intra-cranial  structure.  There  is  no  evideood 
that  it  depends  on  auy  vascular  state  j  the  increase  by  mechanical 
congestion  is  a  common  feature  of  almost  all  severe  headaches. 

Many  poisonous  substtiuces  cause  headache  as  one  of  their  toxic 
effects.  e:jf»ccially  when  the  dose  is  small,  or  as  an  after-effect  of  large 
doses.  Some  of  these  poisons^  such  as  nitrite  of  amyl  and  nitro* 
glycerine,  dilate  the  vessels,  and  the  pain  may  be  in  part  or  altogether 
the  effect  of  the  active  congestion  produced ;  hut  it  is  also  possible 
that  the  pain  is  sometimes  the  direct  effect  of  the  agent  on  the 
nerve  elements.  The  inhalation  of  a  small  quantity  of  ether,  as, 
for  instance,  when  the  air  of  a  room  is  charged  with  it  in  moderate 
degree,  generally  causes  headache,  which  seems  to  be  the  direct 
effect  of  the  ether,  since  it  is  not  attended  by  any  sign  of  vascular 
distension. 

Ohronio  toxBBmlc  states  often  cause  very  severe  headache,  which 
m&y  be  quite  intractable  unless  its  cause  is  discovered.  In  the 
morbid  blood- state  that  Is  caused  by  kidney  disease,  for  instance* 
there  is  often  intense  headache,  usually  frontal  and  continuous,  but 
with  occasional  exacerbations.  It  is  sometimes  Increased  by  alcohol 
in  a  special  manner,  but  this  is  a  feature  also  of  some  other  forms. 
The  severity  of  the  pain  has  many  times  given  rise  to  an  erroneous 
diagnosis  of  cerebral  tumour  iu  cases  in  which  there  is  albuminuric 
optic  neuritis.  Headaehe  also  results  from  diabetes,  from  chronic 
alcoholism,  lead  poisoning,  and  from  similar  toxs&mic  states. 

Congestive  headache  is  often  produced  by  mechanical  hindrance  to 
the  return  of  blood  from  the  bead.  It  is  generally  frontal,  but  some- 
time general.  A  tight  collar^  for  instance,  or  rest  with  the  neck  so 
bent  as  to  compress  the  veins,  frequently  causes  slight  headache  of 
this  character.     The  repeated   mechanical   congestion    produced  by 


HEADACHE, 


ooiigb  IB  ftnotlier  frequent  cause,  and  may  even  occasion  tbe  patient 
more  difitresa  than  the  cough  itself.  MecbaDical  congestioii  not  onHj 
distends  the  yeins,  but  causes  over-filling  of  the  capillarieSf  and  incmne 
the  amount  of  venous  blood  in  the  brain,  Tbus  there  are  several 
factors  at  work  to  which  the  pain  may  be  due.  Active  congestion  of 
every  kind  also  gives  rise  to  pain  verv  similar  to  that  produced  hj 
passive  hjperfemia,  but  more  distinctly  throbbing  in  character.  Tbt 
action  of  poisons  that  dilate  tbe  vessels  has  been  already  mentioned. 

Gastric  disturbance  is  another  exceedingly  common   cause.     Tbe 
^ain  is  most  frequently  occipital  or  vertical  j  now  and  then  it  is  frontal 
Sometimes  there  is  slight  pain  of  a  superficial  character ;  the  severt 
neuralgic  headaches  associated  with  vomiting  cannot,  aa  we  have  seen^ 
be  ascribed  to  ^tstric  influences.     We  do  not  know  by  what  mechanism 
stomach  disorder  causes  headache— whether  it  is  by  some  influence  on  j 
the  cerebral  vessels,  or  whether  by  absorption  of  some  toxic  material 
from  the  stomach  or  bowel.^-some  morbid  secretion,  or  product  of  the 
imperfect   digestion   of  food,    or  altered   bile.     A   purgative   often , 
relieves  the  pain,  and  old  theories  regarded  the  bile  as  an  influential  | 
agent  in  the  production  of  this  and  other  symptoms;  but  when  there  , 
is  much  bile  circulating  in  the  blood,  as  in  jaundice»  headache  if 
usually  trifling  or  absent. 

Tbe  term  "  neuralgic  headache  "  may  be  applied  to  the  forms  in 
which  tbe  pain  seems  to  be  superficial,  in  part  or  altogether,  and  ii 
limited  in  area,  but  does  not  correspond  to  the  course  or  distributiMi 
of  the  superficial  nerve ;  such  pain  is  one  of  the  most  common 
varieties  of  headache*  The  subjects  of  neuralgia  often  suffer  from 
continuous  or  occasional  pain  in  the  head,  which  may  be  felt  in  any 
part,  sometimes  general,  but  more  often  locals  and  not  distinctly 
paroxvBmaL  It  may  seem  to  arise  by  an  extension  of  the  pain  of  true 
nerve  origin  in  an  ad  jacent  region,  Such  local  headaches  are  common 
in  hysteria*  Munj  forms,  such  aa  the  sensation  of  a  nail  being  ' 
driven  into  the  vertex,  are  intermediate  between  neuralgia  and  head- 
ache, A  common  cause  of  supra-orbital  pain  is  the  use  of  the  eye« 
when  there  is  hypermetropia.  The  strain  on  the  ciliary  muscle  seemt  i 
to  be  tbe  immediate  excitant;  the  pain  goes  off  when  the  ase  of  the 
eyes  for  near  objects  is  discontinued. 

Anieniic  bcadaehe  is  met  with  both  in  the  common  form  of  ansBmia^ 
in  which  there  is  chiefly  a  deficiencj  of  haemoglobin  (as  in  chlorosis), 
and  alao  in  cases  in  which  much  blood  has  been  lost.  The  pain  is 
frontal  or  general;  in  chlorosis  it  is  sometimes  peculiarly  intense  at 
the  back  of  the  eyes,  and  is  accompanied  by  a  sensation  as  if  the 
eyes  were  being  dragged  back  into  the  head.*     Neuralgic  headache 

*  Tbe  fnct  thjit  optic  iieuntU  may  result  from  anemia  1b  of  threat  interest  in  00D» 
nection  with  the  occurrence  of  hcHdache,  iincc  it  showi  tb«t  the  dbturhenee  of  tii#i 
nerre-elementft  may  be  more  thun  functioniil,  and  soggeft«  that  their  nutrition  maj 
be  impaired  in  catet  of  apparently  functional  disturbance*  It  U  noteworthy  that  ill 
firight^B  diaeftAe,  when  optic  neuritis  prepondeimtei  over  retioal  changea^  headache 
U  oftAu  etpeckUy  Bcvere^ 
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aod  true  neumlgiaa  of  all  kinds  are  also  comiBoti  under  ibe  nine 
conditioDA. 

Brain-work  and  bram  exJiaustion  are  other  common  causes  :  eome* 
tim^t  there  haa  been  an  amount  of  brain*work  that  is  ahaolutelj 
^ceaaiTej  la  other  cases  the  amount  has  not  been  large*  but  it 
8XceaaiT8  on  account  of  the  deficient  nenre-streugth  of  the  individuaL 
T)aio  .from  this  cause  ia  often  general^  sometimes  local,  and  then 
generally  felt  in  the  forehead*  Occasional!/  a  rerj  intense  form 
of  headache  results,  especiallj  where  there  has  been  an  acute  break* 
down  from  overwork.  It  maj  6Teii  be  to  severe  aa  to  cause  a 
auspictou  of  meningitis. 

In  Tarious  conditions  of  uerrons  weakness — "neurasthenia/*  as  it 
is  now  termed— headache  is  common,  and  maj  have  almost  anj  seat 
orcbaracier.  Manj  caaes  in  joung  girls  are  of  this  character,  and 
are  often  associated  with  symptoms  of  hysteria;  the  headacue  is 
then  called  hysterical,  but  it  is  doul»tf  ul  whether  there  is  any  closer 
masociation  with  that  disease  than  the  state  of  defective  nerve-streti^h 
which  underlies  both  conditions.  Ind  eed,  by  those  who  adopt  the 
prevalent  custom  of  using  the  term  **  neurasthenia*'  in  its  widest 
application,  almost  every  form  of  headacbe,  except  the  toxeemic,  may 
be  ascribed  to  this  cause.  Severe  continuous  hcadnche  is  sometimes 
met  with  in  the  early  stage  of  constitutional  syphilis,  but  chiefly  in 
those  who  have  recently  undergone  a  long  course  of  treatment  for  the 
disease.  This  also  has  been  regarded  as  a  mauifesUtiou  of  **  neuras- 
thenia syphilitica."  Many  of  the  slighter  continuous  headaches 
associated  with  nervous  weakness  are  Iturgely  maintained  by  attention^ 
as  is  the  case  in  even  greater  degree  with  the  cephalic  sensations  pre* 
eentlj  to  be  described. 


DiAOKOBls. — The  diagnosis  of  the  form  and  nature  of  headache 
consists  first  in  the  search  for  any  general  condition  on  which  it  may 
depend.  It  is  important  to  note  the  time  at  which  the  pain  comes  on« 
its  relation  to  food,  to  mental  work,  and  to  other  iniuenoes  that  may 
posnibly  be  concerned  in  its  causation.  The  general  state  of  the 
patient  must  also  be  carefully  investigated,  and  the  eifect  of  various 
influences  in  augmenting  or  reducing  the  pain.  Ansamic  headaches,  fur 
instance*  are  often  relieved  by  the  recumbent  posture;  those  of  con- 
I  gestive  or  toxasmic  origin  are  especially  increased  by  stooping  or  effort 
[  er  mechanical  congestion,  but  not  always  by  simple  recumbency,  which* 
rhaps  through  the  rest  it  involves,  often  lessens  the  pain,  and  does  so 
also  in  cases  of  neuralgic  nature.  The  seat  of  the  pain  is  often  sugges* 
dve,  but  too  much  weight  must  not  be  pLiced  on  this  indication,  since 
many  variations  are  met  with.  The  pain  produced  by  acute  blood- 
states,  such  as  fever,  is  generally  frontal  and  deeply  seated^  and  is 
increased  by  cough  and  movement.  The  forehead  is  also  a  fre^^nent 
Leeat  of  neuralgic  headaches  ;  these  are,  however,  generally  superficial 
|in  character,  and  are  often  felt  just  over  the  eyebrows.     Pain  ol 
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gastric  origin  is  alao  sometimea  frautn.1,  Paia  to  one  or  both  templei 
18  generally  paroxysmal  and  allied  to  migraine;  bo  are  all  one-stded 
Leadaclies.  Occipit^  pain,  deeply  seated,  felt  constantly  or  daily,  ii 
more  often  due  to  disturbance  of  the  stomach  than  to  any  other  canad. 
Vertical  headache  is  seldom  dne  to  blood-states ;  occasionally  it  also  is 
of  gastiic  origin,  but  when  very  limited  it  is  usoally  allied  to  neuralgia. 
General  headache  may  bo  of  almost  any  nature ;  it  is  often  due  to 
toxsBtnic  conditionSp  anaamia,  and  conditions  of  nervous  weakness. 
It  must  be  remembered  that  blood-states  which,  on  account  of  their 
ilight  degree  or  other  causes,  do  not  produce  considerable  headache, 
Bometimes  cause  slight  local  pains* 

Teeatmsnt. — ^The  most  important  element  in  the  treatment  of 
headache  is  the  di&covery  and  removal*  as  far  ai  possible,  of  the 
state  of  the  blood  or  nervous  system  on  which  it  ultimately  or  imme- 
diately depends.  The  measures  necessary  for  this  object  must  vary 
with  each  variety  of  headache,  and  cannot  here  be  even  enumerated. 
Attempts  to  relieve  the  headache  by  direct  treatment  uaually  fail 
unless  the  cause  is  discovered  and  removed.  Careful  inquiry  may 
be  needed  to  discover  its  real  origin*  Thus  a  patient  came  for  treat- 
ment for  headache,  in  whom  it  was  caused  solely  by  cough,  the  result  J 
of  phthisis.  It  18  important  that  in  all  cases  eicept  those  in  which 
there  is  evidence  of  ansamia,  the  patient  should  sleep  with  the  head 
well  raised,  and  with  the  shoulders  raised  as  well  as  the  head,  so  that 
there  is  no  compressiou  of  the  cervical  veins  by  flexion  of  the  neck. 
Most  forms  of  headache,  except  those  due  to  anemia  or  simple  weak* 
neis,  are  relieved  by  aperients,  which  probably  act  partly  by  leasen* 
ing  the  amount  of  blood  in  the  cephalic  vessels,  and  partly  by  im'^ 
proving  the  state  of  the  blood.  Diuretics  are  useful  in  many  toxiemio 
headaches.  The  treatment  of  the  superficial  and  very  limited 
varieties  is  similar  to  that  of  migraine.  Indeed,  most  of  the  advio6  ^ 
given  respecting  the  treatment  of  the  headache  of  migraine  is  appli- 
cable also  to  its  more  simple  form. 

Headache  of  every  kind  is  often  relieved,  although  seldom  removedf  . 
by  external  applications  that  sting  the  iMn.  Chloroform,  or  any 
stimulating  Huimeut,  will  answer  the  purpose,  provided  evaporation  ii 
prevented  by  an  impermeable  tissue.  Bisulphide  of  carbon  has  been 
recommended  for  the  purpose,  but  it  does  not  seem  to  have  any  special 
Talue.  Mustard  plasters  to  the  back  of  the  head  or  neck  are  useful 
when  the  pain  is  occipital,  and  often  induce  beneficial  sleep.  Sligbi^ 
pain  about  the  forehead  may  be  removed  by  the  application  of  mentholt 
which  is  especially  useful  when  snoh  pain  is  just  enough  to  prevent 
sleep. 

Sedatives  are  very  uncertain  in  their  influence.  Opium  and  morphia 
are  seldom  useful,  and  often  do  more  harm  than  good,  partly  in  con* 
sequence  of  the  indirect  effect  of  the  constipation  that  ia  produced* 
Oelsemium  and  Indian  hemp  frequently  lessen  the  pain  ;  the  former 
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dueflj  in  superficial  forma  about  the  front  of  the  head  connected  with 
nearalgta,  the  latter  not  only  in  n<?ura]gic«  but  in  ansBmic,  and  also 
other  ill*defiDed  fonne  of  heada<<he.  Bromide  of  potassium  may  bt 
given  in  addition  to  the  Indian  hemp  if  there  is  restleBsnesa,  irrita- 
bility, or  insomnia^  but  has  not  alone  much  influence  on  the  pain, 
Butyl-cbloral  is  occasionally  serviceable.  Anti pyrin,  acetanilide,  and 
]>beDacetiu  often  gire  great  relief,  eapeciallj  to  paroxysmal  exacerbations 
of  pain,  but  are  apt  soon  to  lose  their  power.  Bj  varying  them, 
however,  their  influence  may  often  be  maintained.  It  must  be 
remembered,  however,  that  these  palliative  ineasurea  ought  to  be 
regarded  only  aa  adjoncts  to  the  causal  treatment. 
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Xt  is  common  for  patients  to  suHer  from  various  uiore  or  less  dia- 
IreMmg  sensations  in  the  bead,  which  have  not  the  character  of  actual 
p  lin*  These  sensations  are  much  more  frequent  in  men  thau  in  women* 
They  occur  chiefly  during  the  first  half  of  aduli  life,  between  twenty 
and  forty,  but  are  sometimes  complained  of  by  lads  of  sixteen  or 
eighteeo,  and  occasionlly  by  persons  in  the  second  half  of  life,  at  £fty 
or  sixty.  In  late  life  they  are  relatively  more  common  in  females, 
coming  on  sometimes  after  the  ceBsation  of  the  menBes^at  the  "  climao* 
teric  period,"  Tbey  are  sometimes  associated  with  a  gouty  state  of  the 
system.  Brain-workers  are  chiefiy  liable  to  these  seosations;  they 
are  seldom  met  with  among  those  who  earn  their  living  by  manual 
labour,  and  hence  are  rarely  complained  of  by  hospital  patients. 
Many  of  the  sufferers  are  the  subjects  of  pronounced  hypochondiiasia, 
who  attend  to  their  sensations,  and  often  complain  of  other  kinds  of 
nerve  disturbance.  Excessive  brain- work  may  be  the  distinct  exciting 
eauoe  of  the  symptoms ;  in  other  cases  they  succeed  a  definite  head* 
aebe,  of  short  or  long  duration,  severe  or  slight.  I  have  known  the 
sensation  to  follow  a  blow  on  the  top  of  the  head.  It  is  indeed 
probable  that,  in  a  large  number  of  cases,  they  are  set  up  by  some  real 
sensation,  sometimes  of  pain,  sometimes  of  other  character.  A  dis* 
ing  sense  of  constriction  over  the  whole  scalp  succeeded^  in  one 

e»  the  application  of  an  ice-cap  for  a  few  days,  on  account  of  deU* 
rinm  duriuj^  influenza. 

The  sensations  vary  in  different  cases,  but  by  far  the  most  frequent 
IN  a  sense  of  pressure,  sometimes  trifling,  sometimes  as  if  a  heavy  weight 
were  on  the  bead,  and  occasionally  as  if  the  top  of  the  skull  were  being 
driven  in.  Many  patients  describe  the  sensations  in  language  that  is 
dearly  exaggerated,  so  that  it  may  not  be  easy  to  ascertain  the  actual 
intensity  of  the  sensation,  but  it  is  certainly  often  very  distressing. 
It  may  be  called  "headache"  or  **paio,"  but  however  intense  it  is, 
inquiry  shows  that  the  sensation  has  not  the  character  of  actual  pain, 
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▼adwM  ottar  leaitiotM  aw  occiiig<«TTy  dctcrilirf,  whadk  t 
te  MmH  of  tdaqtiste  Unuip  dtteribes  hj  wamm  mmSlm  1 
nag9  of  ordmarf  expetienoe,  nftcb  ««  **&  fiyKiig  la  tf 
«Ke  bug  ttifTfd  op  witb  a  itidc,*'  or  ^ai  if  iod4Mi 
bMB  placed  on  the  bram.''  or  ^aa  if  iba  kad  wmm  Wag 
opened  and  litai.*'    Oeeawn^lj  a  enper&H 
OMtplngt  Ae^  11  compUmed  of  in  some  part  <^  tbe  1 
orlxitk 

Tlie  eeitfatiom  ta  off^  uniform  in  the  ama  caaep  aad  naj  < 
ttiebaaged  tor  maoj  jaara.    Iieae  oomiDOiiI j  tlie  paliial  hi 
aanaaKoii  and  then  anotlier.    Hie  eenae  of  preantro  attv  i 
noit  ioteoae,  to  g^fe  rite  to  dull,  actual  pain.     Tbe  d^DOinfiart  if 
OomiBonijr  increaeed  hj  braio-work,  and  often  bj  anj  nnpleanxit 
ttnoiianr  while  it  maj  be  mnotioed  when  the  mind  ii  oceqjwed  hj 
iOflia  agreeable  rabjecl    It  is  of  t^n  onlj  obserred  when  tbe 
if  indoors,  being  nofelt  when  he  \a  ont  in  tbe  open  ^. 

The  cbief  ageocj  in  the  pioductian  of  thete  senflattont  ia  eertalalj 
the  mental  state  of  the  patieat  There  ii  probably  at  the  ontael  aoma 
aotnal  tentorj  impresBion,  often  tome  headache,  and  the  attention  it 
oODtt&ntlj  directed  to  the  part,  witb  the  result  that  tbe  patient 
perceiTet  sensations  which,  under  normal  circumstances,  would  be 
unpereeivcd,  Nerre-impalsea,  in  health  nnnoticed,  matt  be  con- 
tionallj  paJising  from  all  parta  to  the  centres,  and  thej  maj  be  readilj 
percetf  ed  if  attentioo  is  directed  to  them.  A  person  imagines  that  he 
ii  nnconsctons  of  his  bodj  and  limbs,  but  let  him  direct  his  attention 
to  anj  part,  and  in  a  few  moments  he  will  be  conscious  of  a  distinct 
sensation  in  it,  and  with  especial  readiness  of  sensations  in  tbe  head. 
If  the  reader  will  direct  bis  attention  to  the  vertex,  be  will  probablj 
toon  be  able  to  detect  a  distinct  tense  of  pressure  there,  espeeiallj  i 
ho  is  fatigued  or  has  been  engaged  in  mental  work.  It  it  eai^  1 
nnderstand  that  such  a  sensation  maj  be  increased  hj  constant  atten- 
tion to  an  un[»leatiant  and  eren  distressing  degree,  especiaUj  if  some 
real  sensation  originally  "  drew  "  the  attention  to  the  part,  and  if  the 
individual  is  in  feeble  health,  or  of  a  nerrons  temperament.  Tbe 
physical  side  of  "  attention  "  is  a  lowering  of  resistance  in  nenre-cells, 
to  that  thej  are  more  rapidly  roused  to  activity*  and  their  activity  is 


CBPBALIO   SENSATtONS. 


865 


greater  than  uohiiaI.  Thui  the  ultimate  reeuH  maj  ha  the  same  aa  if 
the  affereDt  nerve^impulses  were  iDcreased  in  euergy^  and  a  sensation 
is  produced  bj  iterTe*pro€es9es  that  should  he  unperceived.  The  eoii)* 
dition  maj  he  described  as  a  **  receptive  djseesthesia.'^ 

Bareljr,  when  the  senj^ation  is  at  the  worst,  there  is  slight  tenderness 
af  the  scalp.  Although  the  sensatioDs  are  usualij  constant,  in  excep- 
tional cases  thej  are  paroxysmal,  and  then  maj  be  accompanied  by 
tome  general  nervous  excitement  and  inaomnia.  It  is  common  for  the 
patient  to  saj  that  sleep  does  not  refreeh  him.  There  is  occasional] j 
also  a  little  mental  coufusion.  An  inabititj  to  concentrate  the  mind 
on  a  particular  subject,  with  a  little  consequent  failure  of  memory,  is 
often  described,  but  is  merely  the  result  of  the  engrossing  «ensation 
which  obtrudes  itself  on  the  mind  and  prevents  attention.  The  seo- 
satioas  are  sometimrs  distinctly  increased  by  stimulants.  Yeiy  rarely 
there  is  slight  flushing  in  the  face  during  paroxysmal  sensationsp 
but  this  is  not  common. 

Some  of  these  sufferers  complain  at  times  of  other  slight  functional 
nerve  disturbance.  An  actual  headache  may  alternate  with  the 
sense  of  pressure,  ^.  In  other  cases  there  are  occasional  sensationa 
of  giddiness,  almost  always  vague  and  sltght*  and  perhaps  sometimes 
scarcely  real,  since  the  patient  looks  out  for  tbem.  Often  it  is  merely 
a  sensation  of  the  **  legs  giving  way." 

The  treatment  of  this  condition  is  a  matter  of  very  great  difficulty. 
Sedative  drugs  have  little  infltience  upon  it,  unleaa  they  are  given  in 
laige  doses,  and  then  their  effect  is  transient.  This  fact  is  in  harmonj 
with  what  has  been  said  of  the  probable  pathology  of  the  affection* 
Ajs  long  as  the  influence  of  attention  is  at  work,  the  patient*s  distress 
continues^  and  the  mental  cause  is  beyond  the  influence  of  drugs. 
The  sufferer  cannot,  by  a  deliberate  effort  of  the  will,  ignore  the  sensa- 
tions that  distress  him.  The  only  iliethod  of  treatment  that  is  effective 
is  to  make  the  patieiit  reahse  the  unimportant  nature  of  the  sensa* 
tions,  and  try  to  neglect  them  by  directing  his  attention  to  other  sub- 
jects.  While  it  is  wise  for  him  to  avoid  whatever  greatly  increases 
the  sensations,  he  should  persistently  ende»Tour  to  "  snub "  them* 
rather  than  to  cuitivate  them.  When  this  efl'ort  is  made  and  main* 
tained,  the  discomfort  slowly  ceases  to  trouble  the  patient,  and  at  last 
is  no  longer  noticed.  TJniortunatety,th6  mental  constitution  of  some 
patients  makes  it  impossible  for  them  thus  to  ignore  their  suffering ; 
they  continue  to  attend  to  the  sensations,  doubt  the  assurances  of 
physicians  who  assert  the  unimportant  nature  of  the  discomfort^  and 
seek  the  advice  of  others,  placing  most  trust  in  those  who  pander  to 
their  apprehensions  by  the  assurance  that  the  sensations  indicate 
some  grave  disease,  such  as  congestion  of  the  brain.  Many  a  patient 
of  this  class  may  be  truly  said  to  be  suffering  from  a  morhua  medicarum, 
and  bis  best  chance  of  recovery  is  to  keep  away  from  doctors  altogether. 
Of  course  any  conspicuous  defect  in  general  health  should  be  put 
right ;  a  gouty  diathesis  should  be  treated  ;  distinct  nerve- ireakness 
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may  require  tonies;   and  if  there  is  vertigo  or  infiomiuAi  bromidi^ 
with  flmaU  doses  of  Indian  hemp,  gives  some  vAleL 
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Facial  hemfatrophj^  as  its  name  implies,  is  a  wasting  of  OM  rifc  fl( 
the  fiioe,  in  which,  howeyer,  the  bones  and  subcutaneous  lissue  wnSet 
more  them  the  muscles.  The  precise  relatione  of  the  disease  are 
uncertain.  It  is  commonly  classed  with  exophthalmic  goitre  and 
migraine,  but  it  is  very  doubtful  whether  this  is  its  true  position* 
Many  facta  connect  it  with  organic  disease  of  the  fifth  nerve,  but  the 
relation  between  the  two  is  not  yet  ascertained  with  sufficient  uni* 
fonnity  and  definiteness  to  justify  its  inclusion  among  the  effects  of 
disease  of  that  nerve*  In  maoy  cases  it  has  followed  a  blow  or  con- 
tumoti  of  tbe  face,  sufficiently  severe  to  hare  acted  on  the  bone,  gener- 
ally in  either  early  or  later  childhood.  Sometimes  the  atrophy  has 
developed  in  the  course  of  a  year  or  two,  and  it  has  generally  affected 
chiefly  the  upper  and  lower  jaws.  Instances  are— a  blow  on  the 
angle  o!  the  orbit ;  contusion  of  the  upper  and  lower  jaw  in  a  child 
of  three,  whose  head  was  jammed  and  twisted  between  iron  railitigs; 
a  blow  and  exposure  to  cold  at  twelve,  the  atrophy  being  consider- 
able at  fourteen.  In  other  cases,  some  trifling  local  disorder  has  been 
the  apparent  cause,  as  the  forced  passage  of  a  sound  down  the  lac- 
rymal  duct  at  sixty-three,  an  "abscess  in  the  ear/*  and  *•  erysipelas 
of  tbe  face.*'*  An  instance  of  the  affection  wa«  first  recorded  by 
Parry  in  1825,  but  the  disettse  only  received  attention  after  it  had 
been  described  by  Bombei^  thirty  years  latx>r.  It  is  very  rare,  and  is 
of  small  practical  importance ;  it  involves  no  danger  to  life  or  health^ 
and  cannot  be  influenced  by  treatment* 

Causes. — The  disease  generally  begins  in  early  life,  sometimes  in 
ehtldhood^  sometimes  in  the  second  decade.  It  has  commenced  ai 
early  as  two  or  three  years  of  age.  It  occasionally  develops  in  adults, 
rarely  in  late  life*  A  disparity  in  size  between  the  two  sides  of  the 
face  is  sometimes  congenital,  but  such  cases  are  commonly  distin- 
guished from  those  that  commence  after  birth*  Females  seem  more 
liable  to  the  affection  than  males.  Most  of  tbe  cases  have  been 
isolated^  but  in  one  recorded  ease  an  aunt  of  the  patient  had  suffered 
from  the  same  disease*  It  has  often  come  on  without  any  exciting 
cause,  but  in  some  cases,  the  affection  has  followed  a  morbid  process^ 
local  or  general,  of  which  it  seemed  to  be  the  eonsequenoa.     Examples 

•  A  blow,  Wolff,  *  Virchow'i  Arcbir,*  Bd,  xAv;  St«w»rt,  ■  MoDtreal  Med.  Joiuti.,* 
1889;  oontQsion,  Skynmo,  •  Brit.  Med.  Joum,,*  Alai-ch,  1892  ;  inflAmmatioa  of  Ui« 
bone,  Huhcm&n&i  potsage  of  a  found,  Borghermt,  'La  Pnch/  viiij  Absceai  of  Ihs 
eiLT,  Preobaabeiuki^  1890;  erysipelas  (at  mne\  Cobea, 
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of  local  influences  liaF©  been  already  mentioned ^  an*3,  in  addition,  the 
atropLj  has  superreued  on  some  disease  of  the  fifth  nervef  snch  as 
oeuritis,  either  primary  (Mendel),  or  secondary  to  some  other  disease, 
a  tumour  beside  the  poDs»  or  ao  kiflammaLion  of  the  upper  jaw  bone^ 
spreading  to  the  nerre.  Among  the  cases  after  general  disease  is 
one  in  which  the  affection  comtneiiced  ou  the  right  aide  of  the  face 
after  an  attack  of  scarlatioa  with  diphtheria  at  sij[,  and  an  attack  of 
typhoid  many  years  aftei-wards  was  followed  by  distinct  atrophy  of  the 
left  side.  It  has  also  followed  "typhus**  (probably  in  most  cases 
typhoid),  at  five  and  at  eighteen.  Other  general  diseases  which  have 
preceded  it,  as  acute  rheumatism  and  influeuza,  may  have  acted  by 
letting  up  changes  in  the  fifth  nerve  or  its  nucleus,  for  in  many 
tnstances  early  pain  in  the  corresx>onding  side  of  the  head  suggested 
■ucb  a  process.^ 

Symptoms.— A  gradual  diminution  in  the  bulk  of  one  tide  of 
the  face  has  often  been  the  first  indication  of  the  disease.  In 
8ome»  however,  the  atrophy  has  begun  at  one  spot,  commonly  on 
the  cheek,  at  which  the  skin  has  been  observed  to  become  thin  and 
pale  from  loss  of  pigment,  and  depressed  from  the  lose  of  the  sub- 
cutaneous tissue.  The  hairs  drop  out  in  the  affected  parts  and  the 
sebaoeous  |i»llicle8  waste.  The  condition  baa  gradually  spread,  and 
has  involved  the  bones*  In  the  eases  that  began  in  early  life,  the 
nlttmate  diSert'Oce  between  the  two  sides  of  the  face  has  been  greater 
than  in  those  that  developed  Liter^  a  hindrance  to  growth  increasing 
the  effect  of  the  wasting,  so  that  it  is  chtefiy  in  these  cases  that  the 
disparity  in  the  size  of  the  bones  is  considerable.  In  these  cases  also 
the  usual  growth  of  hair  does  not  lake  place  on  the  face,  although 
there  may  not  be  much  difference  in  the  anterior  part  of  the  scalp. 
The  ultimate  condition  in  well-marked  cases  is  very  striking.  The 
appearance  of  the  patient  is  as  if  the  face  were  made  up  of  two  halves 
from  different  individuals.  One  side  may  have  the  fulness  of  youth, 
and  the  other  the  furrows  of  age,  while  the  contrast  in  character  ia 
intensified  by  the  difference  in  size.  On  the  affected  side  the  bone  of 
the  forehead  and  cheek  is  considerably  smaller  than  on  the  other  side  ; 
the  skin  covers  the  bone  closely,  and  so  presents  depressions  without 
Gounter{>art8  on  the  opposite  half,  while  a  vertictil  furrow  usually  marks 
the  transition  from  the  affected  to  the  normal  side.  The  side  of  the 
lower  jaw  may  be  only  two  thirds  the  length  of  its  fellow,  and  is 
diminished  in  depth,  so  that  the  faoe  appears  much  shorter.  The 
cartilage  of  the  nose  shares  the  wasting,  and  in  the  ca^es  that  begin 
early,  it  may  be  so  small  on  the  affected  side  as  to  render  the  nose 
altogether  unsymmetrical,  the  tip  deviating  towards  the  smaller 
tide  ;  the  external  ear  has  been  known  to  share  the  wasting ;  the  teeth 
are  sometimes  small,  and  may  drop  out  or  decay  early.  In  spite  of 
the  wasting  of  other  tissues,  the  muscles  seldom  seem  to  be  altered, 
•  Typhua  or  typhoid,  Roxia,  18S9i  Drfljrer,  1890;  iuftutoza,  JoUy,  1891. 
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and  his  case  waa  described  by  Eomberg  ia  1851.  The  other  figure  it 
of  a  child  of  sejen  io  whom  the  affection  showed  itseU  at  three  and 
half,  six  months  after  an  aeeident  in  which  the  face  was  jammed  and 
the  neck  twisted.     The  child  was  subject  to  attacks  of  migraine. 


Fio.  159,  -  IleiDbtropby  of  tlio  face  in  m  cliild  of  mtch.* 

¥Wcia1  hemiatrophv  seldom  co-exists  with  other  maladies  except  the 
O0ca«ional  affection  of  the  6fth  ner?e.  In  the  above  case  there  was 
abo  a  liability  to  attacks  of  migraine,  in  another  there  were  symptoms 
of  tabes  (Jolly),  while  in  one  remarkable  ctise  the  condition  oo^exis ted 
with  umlliple  exostoses  of  the  bones  of  the  head  and  face.f 

Fatboloot, — The  great  variation  in  the  conditions  under  which,  and 
oaneos  from  which,  facial  hemiatrophy  teems  to  arise,  makes  it  diMr^ult 
to  ascribe  all  cases  to  the  same  mechamsm,  and  yet  other  features 
make  it  almost  equally  ditBcult  to  separate  the  immediate  causes. 

Especially  the  correspoDdcnce  of  the  hemiatrophy,  in  all  cases,  to 
part  or  the  whole  of  the  region  supplied  by  the  ^th  nerre,  b  a  fact 
of  clear,  although  limited  stgni&ctince,  which  is  increased  by  the 
occasional  evidence  of  impaired  function  of  the  nerve  (corresponding 

*  I  atn  indebted  for  tbif  illu^HtrnttOEi  to  Mr,  Skryme^  who  hu  puliUnbed  th«  eu# 
(*  8rit,  Mad.  Joara./  181)2,  p.  £54). 
t  Karewtki.  <  Di^ot.  idimI.  Zeit./  I8dL 
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to  the  atropbT  in  a  cute  in  -wliicb  the  area  of  the  first  diviston  wa^ 
unaffected),  and  is  made  stiO  more  definite  by  certain  recent  patho- 
logical observations.  In  Vircbow's  case,  Mendel  found,  seven  je«r» 
later,  interstitial  neuritis  of  all  parts  of  the  nerve,  wiib  degeaeratioa 
of  tbe  fibres,  and  atropbj  of  many  in  the  upper  root  and  of  the  celli 
of  tbe  locus  cseruleus.  (In  the  cord  slight  changes  were  found  in 
tne  anterior  coruu  corresponding  to  tbe  wasting  in  the  back.)  Hence 
he  conjectures  that  the  upper  root  of  the  fifth  contains  trophic  fibre^H 
The  tumour  beside  tbe  pons,  in  tbe  ease  abeadj  referred  to,  hal^H 
compressed  tbe  fifth  uerve  and  the  pons  (as  well  as  the  nerves  of 
tbe  eyeball).  There  was  conspicuous  narrowing  of  the  fibres  of  both 
lower  and  upper  rootji  of  the  fifth ;  the  cells  of  the  locus  eaemleiis 
were  normal.  Moreover,  facial  hemiatrophy  has  been  produced  in 
dogs  by  dividing  the  fifth  nerve  within  tbe  skull  (Girard).  It  thus 
seems  certain  that  disease  of  this  nerve  may  cause  tbe  affection,  but, 
on  tbe  other  hand,  the  effect  is  not  a  common  consequence  of  such 
disease,  even  when  complete  and  of  long  duration,  and  in  many  cases 
the  only  evidence  of  such  a  relation  is  correspondence  in  distribution 
or  some  early  pain  in  the  affected  parts*  Hence  it  has  been  thought 
to  he  due  also  to  other  causes.  Wa^atlng  of  the  corresponding  side  of 
the  face  has  been  described  by  Seeligmiiller  in  a  case  of  injury  to  the 
oervical  Bympathetic,  but  has  been  absent  in  most  cases  of  the  kind** 
A  lubsi diary  mechanism— compression  of  the  arteries  for  the  bone  hj 
the  cutaneous  and  subcutaneous  chan^^es^has  been  suggested,  but  is 
afar-fetched  hypothesis. 

It  is  important  to  remember  tbe  fact  that  the  nutrition  of  all  pails, 
«toef*t  the  muscles,  seems  to  depend  on  the  posterior  root-fibres,  to 
which  the  fifth  nerve  chiefly  belongs,  and  that  the  influence  of  cbronio 
lesions  is  to  cause  a  slow  wasting  distinct  from  the  acute  disturbamst^^J 
produced  by  irritation  (see  voL  i,  p.  22).  The  atrophy  of  the  eki^^H 
and  bone  in  the  finger  ends,  after  a  lesion  of  tbe  nerves  of  tbe  ann, 
may  proceed,  in  spite  of  normal  sensibility,  and  is  a  state  eloseh 
allied  to  facial  hemiatrophv.t  l^^e  evidence  of  a  trophic  influence 
does  not»  however,  afford  any  proof  of  trophic  nerves.  The  rapid 
eonduction  of  sensory  impulses  upwards  may  be  compatible  with  s 
slower  conveyance  of  a  trophic  influence  downwards,  efen  in  the 
fibres,  and  the  latter  may  be  loat  while  the  former  is  unchanged^ 
There  is  not  suflicient  eridenoe  to  justify  the  aasuniption  that  ths 
mechanism  is  a  damage  to  fibres  of  the  sympathetic  that  run  in  the 
fifth  nerve  i  although  implication  of  these  fibres  may  have  co«existed 
in  the  rare  cases  with  evidence  of  disturbance  of  the  tympathetic. 

•  Much  weigbt  hai  been  pl&ced  on  a  ca^e  detcribcd  by  Brunncr,  in  which 
eonditioii  was  as«ociated  witb  prominence  of  the  ejebnU  and  pallor  of  the  AiaA 
sappoeed  to  be  dependent  on  an  affection  of  the  iympathetie.     But  Uie  om*  iUndi 
aliDott  alone. 

t  Even  thickening  of  the  akin  mmj  occur  in  neoritia*  ai  aometimea  in  ths  j 
d  VoL  i^  p.  m. 
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rhe  chief  indicatioa  of  tlie  facts  ia  ibat  there  is  a  loss  of  a  spicirtl 
influence  exerted  through  the  fibres  of  the  fifth  nerve,  independent  of 
its  conducting  functions,  although  sometimes  impaired  together  with 
them  bj  organic  disease*  It  ia  an  inQueDce  such  as  we  can  traod 
ebe where,  not  onlj  in  the  coudttions  mentioned,  but  In  the  trophie 
changes  in  tabes.  To  wbat  origin  of  the  fifth,  it  is  related  we  can 
onlj  learn  definitdj  hj  further  inretttgations,  but  its  loss  may  not 
be  necessarilyassociated  with  visible  altoraiions  in  the  nerve-elements 
on  which  it  depends. 

It  may  be  iustructive,  in  this  connection*  to  remember  that  arthritic 
muscular  atrophy  maj  be  set  up  by  merely  transient  joint  pain,  and 
that  it  is  not  attended  by  any  evidence  of  organic  changes  in  the 
motor  nerves,  through  which  it  is  certainly  produced,  Being  ezten* 
live*  but  Jimited  in  range  and  often  persistent  in  some  degree,  it  is 
thus  a  process  bearing  some  analogy  to  &cial  hemiatrophy,  especially 
to  such  cases  as  that  produced  by  the  forced  catheterisation  of  the 
lachrymal  duct  and  those  due  to  transient  injury.  Both  diseases  and 
the  ^iflinf^  nature  of  many  of  tbe  apparent  causes  of  facial  hemi- 
atrophy, show  hew  little  ground  we  have  as  yet  on  which  ta  erect 
theories  of  the  causation  of  this  malady^ 

DiAONOsis,— The  only  condition  with  which  the  affection  can  b© 

confounded  is  thiit  in  which  there  ia  a  congenital  dilEerenee  between 
the  two  sides  of  the  face.     In  this,  however,  the  inequality  is  slight* 
and  on  the  smaller  side  there  is  not  the  difference  in  the  growth  of 
tthe  hair  or  the  colour  of  the  skin  seen  in  moat  cases  of  hemiatrophy. 

Pmoitosis  a»v  Tbsatmiht. — There  is  no  prospect  of  improvement, 

ccept,  possiblyf  in  some  of  the  rare  cases  that  come  on  in  adult  life 

*  miter  injury,  or  are  accompanied  by  distinct  symptoms  of  disease  of 

the  filth  nerve.    The  treatment  of  these  is  that  of  the  morbid  proceaa 

in  ^ne  nerve.     If  improvement  ever  occurs,  it  is  probably  consequent 

on  the  removal  of  the  cause. 
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Exophthalmic  goitre  is  a  mysterious  malady,  usually  manifested  by 
three  seta  of  sjmptoms;  enlargement  of  the  thyroid,  prominence  of 
the  eyes,  and  a  peculiar  disturbance  of  the  vascular  system,  viz.  over-' 
>  action  of  the  heart  and  increased  pulsation  of  the  arteries  of  the 
neck.  These  vary  in  rt^lative  degree  in  different  cases,  and  any  one 
of  them  may  be  incotispicuous.  The  disease  waa  first  fully  described 
by  Qmves  in  1835,*  who  drew  especial  attention  to  the  coincidence  of 

*  Ctiei  hid  been  pubHibod  earlier,  but  without  recogoition  of  »ll  tbo  fjmptoins 
or  their  ■peclftl  ch&riLcteri  ia  1SU2  by  Flaganij  in  ISie  in  Ute  *Mcdico-Clitriirgicftt 
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OTer-action  of  tlie  beart  and  eDlargement  of  the  thyroid,  and  describ 
the  co-exiatence,  with  these,  of  prominence  of  the  ejee^  in  a  case  con 
municated  to  him  hj  Stokes.     He  thus  described  all  the  sympton 
duly  reoognising  the  predominance  of  the  cardiac  disturbance. 
Germany  the  first  full  account  of  the  affection  waa  given,  in  18411^1 
by  Basedow,     Hence  the  affection  is  often  called  in  thiB  country  and 
in  France  **  Graves*  disease/*  but  in  Germany  "  Basedow's  disease."^ 
Many   other    designations    have    been    proposed — ^  struma   exopb 
tbalmica,"  **  cardio-thyroid  exophthalmos,"  Ac.,  no  one  of  which  his 
obtained  currency  or  can  claim  special  exactness. 

While  the  three  symptoms  named  above  are  usually  present^  and 
have  hence  boen  termed  the  **  cardinal  sjmptoms**  of  the  dis 
any  one  of  them  may  bo  absent.     Moreover,  any  of  them  may  be  i 
with  in  association  with  the  less  common  symptoms,  or  com  plication 
of  the  disease.      Hence,  while  the  majority  of   the  cases  pr 
definite  and  characteristic  features*  cases  occur,  more  or  less  closet]^ 
allied  to  the  typical  form,  but  extremely  various  in  their  character 
It  is  not  practicable  (nor  woyld  it  be  useful)  to  do  more  than  iodicate^ 
the  occurrence  of  these,  in  describing  the  leading  features  of  the 
malady* 


Oattses. — ^  Worn  en  are  far  more  prone  to  suffer  than  men,  the  ratio 
being  uncertain,  but  probably  about  twenty  to  one.f     The  diseasfl 
may  occur  at  any  age,  from  two  to  sixty,  but  is  met  with  chiefly  i 
adult  life»  between  fifteen  and  fifty,  and  more  cases  begin  betweeiii 
twenty  and  thirty  than  in  any  other  decade.     X  have  known  it  to 
commence  at  fifty -one  and  fifty 'three,  and  also  at  seven  and  a  half  in 
an  epileptic  girl,  whose  mother  snffered  from  it  from  eighteen  U| 
twenty- five,     Althongh  m>t  usually  inherited,  instances  such  as  thi 
just  mentioned  are  oticasioniilly  met  with.     In  several  recorded  in- 
stances two  sisters,  or  mother  and  daughter,  have  suffered ;  in  one  a 
mother  and  a  son  aged  eight,  in  another  an  aunt  and  three  nie 
(Cheadle),     Eight  out  of  ten  children  suffered  in  various  degr 
and  at  Tarioua  ages  in  a  family  observed  by  Oesterreicher,  J     In  sue 
instances,  some  of  the  cases  were  slight  or  imperfect,  so  that  they 

Joomul,*  floonymoiiilj  j  In  1818  by  Demoun  (thyroid  and  eye«  only)  }  by  Pwry  1 
1S25  (postbumoiia  publicntiiiii  of  m  cum  observed  io  1785);  and  bj  Adelnuiiia  1 
]828.  See  Wickbam  Legg.  ** Note  on  the  History  of  Eiopbth»lmic  GoUre»" 'St. 
Earth,  Hoip,  Hep.,'  vol.  zviit,  p.  7  ;  and  Mjiltlaud  Hamuy,  *  Giaagow  Th«aii,'  ISdl* 
which  contains  the  best  acootint  of  the  history  of  the  disease* 

*  TMs  term  ia  firmly  rioted  in  Germany,  bat  If  tbe  disc^aae  bad  now  to  be  1 
it  is  probable  tbat  tbe  QermiiDs,  erer  ready  to  give  credit  wbere  it  i«  due^  i 
ti^nn  tbt.'  tnabidy  **  Graves'  disease."     It  bas  been  also  called  "  Farry'i  Diseaett.^ 

f  Eec'orded  s^Hcs  bare  presented  stngnlar  dls(;repancies*  npart  from  those  thi|3 
are  dne  to  tlie  field  for  observation.     In  some  tbe  proportion  has  been  aboQt  6  to  ] 
but  Kussell  Keynolds  met  with  only  one  mala  la  a  aeriaB  of  forty*nine  easA^.  *  tmrumAXM 
May  I7ib,  IBOO. 

t  *  VFien.  med.  Presse,'  1884.. 
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wotild  probablj  have  escaped  pecognition  liad  not  attantton  been 
directed  to  tbem  by  tbe  other  cases.  Mudi  more  frequent  is  general 
neuropathic  inberitanoe,  iadieated  by  insanity  or  epilepsy  in  rela- 
tions. Thus,  I  bad  at  one  time  tinder  my  care  two  sistersi  one  for 
epilepsy » the  other  for  severe  exophtbalmic  goitre ;  another  patient  bad 
ft  father  and  an  uncle  epileptic,  another  a  aister  and  an  aunt  epileptic 
A  family  relation  to  diabetes  has  also  been  noted. ^  The  causes  of 
ordinary  goitre  seem  to  have  little  influence  in  producing  tbe  exopb- 
tbiilmic  format  ^^^  recovery  has  actually  followed  removtil  to  a  place 
where  goitre  was  endemic  (Trousseau).  In  a  very  few  cases,  bow- 
ever,  tbe  special  symptoms  of  tbe  disease  have  super ?ened  on  goitre 
of  the  common  character  and  of  some  years'  duration* 

General  debility  and  ansDmia  are  unquestionably  powerful  predii- 
ponents.  In  many  cases,  the  first  symptoms  have  shown  themselves 
after  a  period  of  constitatiooal  weakness  due  to  some  distinct  and 
adequate  cause,  such  as  pregnancy,  exbiiusting  diachai^es,  espe<'ially 
bffimorrhn  ge,  weakness  after  childbirth  or  abortion,  &c.  Amenorrhcea 
sometimes  precedes  the  onset.  But  tbe  disease  may  come  on  in  a 
person  who  otherwise  appears  to  be  in  perfect  health.  In  some 
initances,  organic  heart  disease  has  preceded  the  malady,  but  the 
association  of  the  two  is  not  frequent,  and  its  signiScance  is  uncer* 
tain. 

No  immediate  cause  is  so  frequent  as  emotion, — sudden  terror^  or 
prolonged  distress.  The  sym(4oma  have  been  known  to  follow  emotion 
with  great  rapiditj,  and  to  become  dirtlnct  after  a  few  days,  Maity 
cases  were  seen  in  Alsace  and  Lorraine  after  the  Franco-German  war. 
The  quick  action  of  the  heart,  due  to  alarm,  may  persist  as  that  of 
exophthalmic  goitre.  A  fright  at  nine  caused  tremor,  which  persisted, 
accompanied  by  stammering,  and  durmg  the  next  eight  years  tbe 
symptoms  of  exophthalmic  goitre  gradually  developed.J  Many  appa- 
rent causes  have  involved  alarm.  In  one  case  it  followed  the  removal 
of  both  ovaries.  Tiolent  exertion  has  al30»  in  some  instances,  appeared 
to  set  up  the  derangement — mountain  climbing,  severe  vomiting,  or 
violent  cough.     Among  other  rare  causes  are  stimulating  climatic  infia* 

loes,  injuries  to  the  head,  co!d,§  alcohoUc  excess,  various  acute  diseases, 
^scarlet  fever,  pneumonia,  rheumatism,  and  diarrhcea.  It  is  (irobable 
that  in  most  of  these  a  predisposition  existed,  for  in  many  other  oases, 
Xio  exciting  influences  can  be  traced.]| 


•  Mauby.  <  Drlt.  Med.  JoumaV  E,  1&S9  (thK«  iniUncet). 

f  Id  Inilia  it  is  mid  th&t,  although  eadecuio  goitre  it  common,  the  exophtluliDlo 
omi  U  pmcltcally  never  Men  tmong  the  OMtiTee  (HroclcniAn,  *  Trails.  Oph.  Soo/ 
riB86,  p.  117). 

X  Lewin,  *  Inaug,  Dili./  Berlin,  1688* 

f  See,  for  instance,  a  case  recorded  bj  Dr .  Brit towe, '  Traoi.  Oph.  Boc,,'  188€»  p.  46w 

I  RoiseU  RojnoMi  i}oc^  cit}  obeari tfd  an  nnuiBal  number  of  caiee  daring  ths 
roold  sunleM  weather  of  ISSS* 
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SmpTOiiv. — The  oiujet  of  the  disease  is  usually  slow  and  gradtisL 
In  rare  cases  it  is  acute,  and  these  maj  run  a  rapid  course  and  end  ml 
death,  or  the  acute  onset  eubaides  into  a  chronic  stage.    OccaaioDalli 
one  or  two  slight  attacks,  perhaps  recogoiaed  onlj  afterwards  as 
similar  nature,  occur  and  pass  away,  months  or  jears  before  the  onsei| 
of  grayer  symptoms. 

The  three  seta  of  symptoina  in  eyea,  thyroid,  and  hearty  seldonnj 
commeQce  together*    As  a  rule  the  cardiac  disturbance  leads  theway»l 
Palpitation  troubles  the  patient  for  months  or  eTeu  years  before  tlie 
other  symptoms  are  atlded.     The  enlargement  of  the  thyroid  and 
promineuca  of  the  eyeballs  often  come  on  together ;  if  one  derelopt . 
first  it  Is  usually  the  furttier.     These  three  leading  eymptoDis  we  may  ' 
first  consider  in  detail^  but  two  others,  a  hindrance  to  the  desceot  of 
the  upper  lid  on  looking  down,  and  a  peculiar  tremor  of  the  limbs* 
are  so  irequent  (bemg  present  ia  more  tUau  half  the  cases)  that  i 
obserTers  have  thouglit  that  they  should  be  classed  with  the  threaj 
leading  symptoms  just  mentioned. 

M^art, — The  characteristic  condition  of  the  heart  is  excited  action, 
shown  by  increased  frequency  and  increased  force  of  its  oontractioDS« 
The  degree  of  excitement  varies  from  time  to  time,  and  is  readily 
increased  by  emotion  or  exertion.  At  first,  between  the  exacerbations,  | 
the  action  may  be  normal,  but  grajdnally  the  subsidence  becomes  less 
complete  and  the  over- action  persistent,  only  varied  by  attacks  of 
more  violent  *'  jjalpitation."  The  increased  rate  of  action  is  some- 
times trifliug,  and  the  pulse  does  not  exceed  90 — 100  per  minute. 
More  often  the  rate  is  higher^  120  or  140,  even  when  tranquil ;  aouie* 
times  150  or  160,  and  under  excitement  it  may  rise  to  ISO  or  200. 
It  is  usually  regular.  The  impulse  is  unduly  sbarp,  and  felt  over  a  I 
larger  region  than  in  health.  The  action  of  the  heart  resembles  that 
of  a  person  under  considerable  nervous  excitement  or  after  exertion. 
The  area  of  cardiac  dulneas  ia  sometimes  normal  when  the  area  of 
impulse  is  increased, but  usuallj,after  a  time, there  are  signsof  enlarge- 
ment of  the  hearl  The  impulse  extends  far  outwards  and  becomes 
diltused,  while  the  cardiac  dulness  is  also  increased  to  the  left.  These 
signs  of  dilatation  usually  preponderate  over  any  indications  o£ 
hypertrophy*  The  dilatation  is  secondary  in  time,  and  doubtless  also 
in  origin,  to  the  excitation  of  the  heart.  The  sounds  are  usually 
inoreased  in  loudness;  but  the  first  sound  is  often  short.^  Occa- 
sionally they  are  accompanied  only  by  the  murmur! sh  roughness 
that  is  common  in  excited  hearts ;  more  often,  however,  there  is  a  dis* 
tinct  systolic  murmurt  which  may  be  loud.  It  is  heard  over  the 
whole  heart,  loudest  near  the  sternum  or  at  the  base,  but  also  audible 
at  the  apex,  and  sometimes  outside  the  apex.  There  is  probably  then 
actual  mitral  regurgiiation,  the  re&ult  of  the  dilatation  which  the 
mitral  orifice  suffers  with  the  ventricle.     Slight  mitral  endocarditis 

*  Oram  mentioned  m 
IMileot. 
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hmM  been  occasioDall?  found  after  deatb,  atid  is  perhaps  due  to  th« 
meehaiiical  strain  on  the  valvea.  The  impulse  af  the  heart  may  h% 
attended  bj  a  thrilL  As  the  diaeaae  advaDcea,  the  attaoks  of  palpi, 
tation  increase,  and  are  often  accompanied  hj  considerable  djipncsa^ 
which  ii,  indeed,  aometimos  an  earljr  sjmptom. 

The  arteries^  eapeciallj  those  of  the  neck  and  tbjroid,  present 
increased  pulsation  and  are  diluted*  Sometimes  the  abdominal  aorta 
presents  a  similar  pulsation,  but  it  is  only  in  rare  cases  that  the 
arteries  of  the  limbs  share  the  derangement  Indeed,  the  radial 
palse,  though  of  course  undulj  frequent,  is  nsoall/  smaller  than 
normalt  and  presents  a  marked  contrast  to  the  strong  pulsation 
of  the  carotids.  A  systolic  murmur,  often  loud,  may  almost  always 
be  heard  in  the  arteries  of  the  neck  and  thyroid,  contiououi 
with  that  heard  at  the  base  of  the  heart  and  over  the  aorta. 
Sometimes  it  is  to  be  heard  in  other  arteries,  even  in  the  femorals. 
A  ▼enous  puke  has  oooasionally  been  observed  in  the  neck,  and  eren 
in  the  arm,  probably  due  to  the  inflaence 
of  the  pulsation  of  an  artery  on  the  fiow 
through  an  adjacent  renons  trunk.  The 
vibrations  in  the  carotid  are  often  so  coarse 
aa  to  be  felt  a^  a  thrill. 

The  thyroid  usual )y  enlarges  after  the 
cardiac  symptoms  hare  existed  for  some 
time*  This  "  struma"  as  it  is  sometimes 
lenned,  is  a  slow,  painless  enlargementt  at 
first  soft,  uniform,  but  sometimes  greater 
in  one  lobe  tlian  in  the  other,  and  occasion* 
ally  condned  to  one  lobe  or  to  this  and  the 
isthmus.  When  one  lobe  is  the  larger,  it 
is  rather  more  often  the  right  than  the  left ; 
▼ery  rarely  only  the  isthmus  has  been  en- 
larged«  When  the  organ  is  increased  in 
size,  the  arteries  of  the  thyroid  always 
pulsate    strongly;    sometimes    the    whole 

gland  seems  to  pulsate  ;  a  distinct  arterial  thrill  may  be  felt,  and  a  loud 
blowing  systolic  murmur  may  be  heard,  rarely  musical,  still  more 
rarely  double.    The  superficial  reins  over  it  may  he  enlarged.     The 

k  degree  of  enlargement  is  not  often  extreme ;  seldom  equal  to  that 
which  is  common  in  ordinary  broncho cele.  It  varies  somewhat  in 
sise  from  time  to  time,  being  greater,  as  Orates  noted,  during  the 
attacks  of  palpitation.  Diminution  in  size  is  often  accompanied  by 
an  increase  in  Ermness.  In  many  cases  the  enlargement  is  only 
trifiing  in  degree,  and  it  is  occasionalty  absent  altogether. 

Eyei.^Tht*  promineace  of  the  eyes,  like  the  enlargement  of  the 
,  thyroid  (with  which  it  often  coincides),  commonly  sucoeeda  the  oardiao 
I  OTor-action.  In  rare  cases  it  has  been  the  first  symptom.  It  may  bt 
I        equal  in  the  two  eyes»  or  occur  first  and  remain  greater  in  one  ajiu 


Fie.  160.  ^  Eiophtbnlmio 
goitre;  emrly  8 tag-e.  SIi|^lii 
enlArgcment  of  the  Uiy- 
roid  ;  coDiiderable  pfoisi* 
Deuce  of  the  «yei. 
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It  is  Tery  raralj  confined  to  one  side ;  tben  the  thyroid  is  said  to  bt  1 
most  enlarged  on  tlmt  side,  but  exceptions  to  tbiB  rule  are  common ;  | 
I  bave  twice  known  the  eye  and  thyroid  to  be  affected  on  opposiU 
Bidea.^    In  degree  it  may  be  so  slight  as  to  easily  eaoape  notk^j 
or  merely  to  cause  a  '*  staring"  appearance,  but  it  is  often  so  coniidir*' 
able  that  when  tbe  patient  looks  straight  forwards  tbe  white  sclerotic 
is  visible  above  and  below  the  cornea.     It  may  be  extreme  in  degree^ 
so  that  the  insiTtiona  of  tbe  recti  are  exposed,  the  moyement  of  the  ' 
ejes  limited,  and  so  tbat  the  lids  cannot  meet  over  it»  even  in  sleep.    It 
is  said  tbat  the  ej-eball  may  even  be  dislocated  from  the  socket  and 
may  have  to  be  replaced  with  the  finger.    The  degree  of  prominence 
varies  from  time  to  time  with  the  over-action  of  the  heart.     When  it 
ii  greatest,  pain  may  be  felt  in  the  eyebalL     There  is  also,  in  some 
cases,  an  actnal  increase  m  tbe  size  of  the  globe,  especially  in  tbe 
antero- posterior  diameter,  which   has    been  found   to  be  one  tenth 
greater  than  normal  (Neumann).     Extreme  promiDonce  may  interfere 
with   movement,   ap:irt   from    tbe   paralysis  to   be  described  later. 
Vision,  as  a  rule,  is  umiffected,  but  myopia  may  resolt  from  the 
enlargement  just  mentioned.      Tbe  pupils  are  almost  always  normal; 


Fro.  161. —  Exophtbftlink  goitre.    Deferttve  deftceot  of  tbe  tipper  lid  i 
looking  dowu«     (Aft<?r  Wilks.) 


•  A  retujirkfthle  case  has  been  recorded  by  Burticy  Tea,  In  which  grvat  culftfge- 
ment  of  tbe  right  half  of  the  tliyrotd  comc^uled  with  prouiineoce  of  tbe  left  eye,  end 
when  right  exophtfa&ltnof  came  oq,  tbe  l^ft  lobe  of  the  tbjrotd  enlarged  ('  Brit. 
Med.  Jouru./  1&87,  I,  320). 
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inequalitj  and  sliglit  irregularity  bave  very  rarely  been  tnel  with. 
When  the  lids  fail  to  cover  the  eyes,  tbese  are  often  dry  in  the  oiorD- 
mg.     Corneal  inflammatioo  la  Bometimea  met  with,  apparently  dud 
to  the  imperfect  protectioD  of  the  globe  when  the  lids  fail  to  meet ; 
OonjunctiTitis  is  not  rare,  and  occasion  ally  there  has  been  opacity  of 
the  coniea>  and  even  alonghing,  generally  in  both  eye8»  but  in  one 
before  the  other*     CEdettia  of  the  lids  is  occasionally  present ;  I  have 
seen  it  considerable  in  degree,  and  associLLted  with  cedema  of  tbe  con- 
junctiva, in  a  oaae  in  which  tbe  promineooe  was  slight     Theopbtbal> 
moecopic  appearances  are  usually  quite  normal,  witb  the  eioeption  of 
the  occasional  pulsation  of  the  retiufil  arteries  and  veins.     The  latter 
IB  due  to  the  effect  on  the  Tein  of  the  pnlse  in  the  adjacent  arterj 
within  the  nerve ;  when  tbe  latter  is  increased  tbe  vein  is  more  easily 
influenced,  and  the  venons  poise  may  appear,  although  the  vessels  are 
not  quite  near  enough  for  a  normal  degree  of  pulsation  of  the  artery 
to  act  on  the  vein.     Hence  the  condilions  for  this  communicated 
polsation  are  more  frequent  in  this  disease  than  in  health,  just  as 
they  also  are  in  aortic  regurgitation.^     (Edema  of  the  disc  is  occa- 
sionally met  witb,  slight  in  degree;  its  occurrence  is  not  related  to 
oedema  outside  the  eyeball.    Atrophy  of  tbe  optic  nerve  haa  been 
observed  (Emmert),  and  is  probably  due  to  tbe  stretcbiDg  of  the  nerve. 
Another  frequent  ocular  symptom  has  been  already  mentioned— 
the  defect  in  tbe  descent  of  the  upper  lid  that  should  occur  when  the 
eyeball  is  rotated  downwards,     It  is  met  with  in  two  forms — (1)  ther© 
is  no  descent  or  only  a  vety  triOing  movement;  tbe  ltd  ia  held  up, 
sometimes  even  more  tbau  in  health,  by  a  **  retraction  "  of  the  lid 
fPigs.  161  and  163)  ;  somelimes  it  exists  on  one  side  only  (Fig.  162), 
(2)  The  lid  does  descend,  but  is  retarded,  lags  behind  the  globe*  and 
descends   in  an  hesitating,  halting   maimer,  now   suddenly  falling 
a  little,  then  stopping,  and  again  moving  down  suddenly  for  a  short 
distance,  tbe  movement  of   the  globe   meanwhile  being   uniform. 
It  may  at  last  descend  as  low  as  tbe  prominence  of  the  globe  permits 
{         (which  is  generally  a  little  above  the  level  of  the  can  thus)  or  may 
.        stop  short  of  tbis  point.     In  the  latter  ease  the  npward  movement,  of 
I        necessity,  does  not  quite  correspond  with  that  of  tbe  globe,  but  when 
^^  the  lid  begins  to  rise  its  ascent  is  uniform.     It  is  important  not  to 
^■mistake  for  a  retarded  descent  the  mere  effect  of  the  prominence 
^Hof  the  eyeball,  which  may  render  impossible  the  proper  approximation 
^pof  the  Uds.     The  defect  in  descent  is  liniited  to  the  movement  of  the 
^^  lid  with  the  globe,  and  does  not  occur  when  the  lids  are  closed  by  a 
contraction  ot  tbe  orbiculaiis,  as  in  going  to  sleep.     It  may  present 
every  variation  in  degree,  so  that  tbere  is  no  real  distinction  between 
^^  jetraction  and  hindered  descent.    The  latter  is  often  called  v.Oraefe's 
^P symptom,  the  former  Stellwag's,  but  v.  Qraefe's  description  included 
retraction,t  and   Stellwag  only  described  increased  width  of  the 

•  8m  '  Me(Uc»1  Opbthiilmwcopy/  3rd  ed.»  p.  20. 

t  *  BorUn  mwL  QeteUKOL/  1364,  &ail  '  I}«at(Mih0  KltrnJ^/  ib.,p.  1S&    Ht  •lat«d 
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p^lpebml  figure  (an  obrious  conflequence  of  tbe  defectiTe  deseeiit)^ 
ftQd  added  nothing  to  oar  knowledge  of  tbe  phenomenon.  It  may 
occur  earljp  when  the  exopbthalmoa  is  trifling,  or  be  absent  when  thU 
is  extreme.  Barelj  a  similar  defect  in  the 
ascent  of  tbe  lower  lid  has  been  noted 
Its  possible  causation  will  be  considered 
;     presently. 

j  Betraction  of  tbe  lower  lid  has  been  rerj 
rarelj  observed.^  Occasionally  there  is 
some  wealmess  of  tb<>  ocular  muscles,  espe- 
cially of  tbe  internal  recti^  lessening  tbe 
power  of  conTergeuce.t  and  more  exten* 
sive  opbibalmopl^ia  has  been  observed 
(see  p.  882).  Tbe  pupils  are  almost  alwati 
normal;  Terj  rarelj  there  baa  been  nndas 
contraction  or  dilatation. 
I    *x^^>-.-  '  Of  tbe  three  chief  symptoms  of  tbe  dia 

Fm.     16t,  —  ExophihAlmIc  ease,  not  one  can  be  said  to  be  inTariabk 
goitre  wlyitage.    Hetrnc-  prominence  of  the  eyes  is  absent  in  at  le 

tion  of  the  left  upper  lid.  .        ^       *  .1 

one  tenih  of  the  cases,  goitre  m  perhap 
one  twelfth.  Tbe  cardiac  disturbance  is  almost  constant*  It  is 
apparently  absent  in  rare  cases,  but,  on  tbe  other  band,  ia  often 
alone  obtrusive.  Occasionally  the  heart  is  not  enlarged*  altboug 
its  action  is  quick;  there  may  also  be  severe  paroxysms  of  palp 
tation  and  dyspnoea.  Increased  pulsation  of  tbe  arteries  of 
neck  is  very  seldom  absent,  and  a  careful  examination  often  dete 
a  slight  enlargement  of  the  thyroid  aud  slight  prominence  of  tbe 
eyes,  when  these  are  not  obtrusive.  When  the  latter  does  not  ex* 
ceed  the  degree  that  is  met  with  as  a  normal  condition,  the  friends 
of  the  patient  often  recognise  it  as  unnatural.  If  preponderant 
cardiac  disturbance  makes  rapid  process,  the  patient  may  die  b^ 
fore  other  symptoms  attain  such  a  degree  as  to  attract  attenlioiiii 
When  the  enlargement  of  tbe  thyroid  and  exophthalmos  precede  th$^ 


thai  tbs  asMMsiated  descent  of  the  lid  on  movement  of  the  eye  wni  "  ftlmoet 
pletely  arreeted  or  reduceil  to  a  romimuai/'  lometimei  even  when  the  promineDa 
was  tlight*     StflU>^ag  v.  Carlon  (■  Med.  Jahrb.,'  1869,  Heft  ii,  p.  25)  deMribed  tbe 
Snereeted  width  of  the  fissure,  tbe  leBteoed  f  requencj  of  inTolantary  winking,  aod 
tbe  defective  oorrefpoodence  in  moTemeat  of  the  M  and  globe.    Y,  Oraefe  otLl| 
referred  to  the  descent  of  the  lid,  and  mo«t  writers  have  followed  bim«  limiting  tbil 
ijinptom  to  this  by  implication.     A.  few  bare  (it  would  seem  erroneotiely)  iocludeil 
impaifed  correspcmdcnce  io  ascent  among'  tbe  features  alluded  to  by  v,  Qrii«fe«    Thai 
liniitation  of  tbe  defect  to  descent,  which  most  writers  have  tacitly  impHv^d^bii 
been  fbrmully  etnpbasised  by  Brana  ('  Near.  Ceutrslbl*,'  January,  1892).   **  Unaatoial 
elovadon  of  the  Ud"  wae  first  mentioned  by  White  Cooper  (*  Lanoet«'  18i9«  qa 
by  Bnmsay). 

•  By  l>r.  Hill  Griffith, « Trans.  Oph.  Soc,/  1886,  p.  SL 

t  See  M5hiu»,  '  Deutscb.  Zeit&ch*  f.  Nerveub.,*  la^l,  wbara  a  tuH  abatiasl  d^ 
reoeni  ob«ervationi  will  also  be  fonud. 


OOMPLI01TI0N6. 


879 


derangement  of  tbe  heart,  tbej  mcrea&e  verj  rapidly  after  the  latte? 
has  developed. 

The  general  healtb  of  these  patients  usual tj  suffers.  Amemia  li 
frequent,  altbougb  not  invariable.  Menstruation  is  irregular  and 
often  ceases.  Loss  of  flesh  occurs,  bub  is  less  nuarked  in  the  face 
than  elsewhere,  Pjrexia  is  frequent  in  the  later  stages  of  the  disease, 
usually  moderate,  from  1"  to  3°  F.,  but  it  is  inconstant;  in  many  cases 
the  temperature  is  perfectly  normal  throughout,  while  in  others  it  ii 
elevated  at  an  early  stage,  either  for  short  periods  or  persistently. 
The  pyreiia  has  occasloDaily  been  such  as  to  suggest  tuberculosis  or 
typhoid.  It  has  been  noted  that  the  uvine  does  not  then  present 
the  characters  of  ordinary  febrile  urine.  There  may  be  a  subjective 
sense  of  heat«  without  actual  fever.  Profuse  perspiration*  sometimes 
of  A  penetrating  odour,  is  an  occasional  symptoni,  and  is  especially 
common  in  acute  cases.  It  has  been  confined  to  the  side  ou  which 
the  thyroid  and  eje  were  alone  enlarged  (Lewin).  The  '*tache  cere- 
brale"  is  often  to  be  obtained.  The  apijetite  is  frequently  deficient, 
■oiitetimes  capricious. 

Other  symptoms  on  the  part  of  the  nervous  system  may  be  present. 
A  lense  of  throbbing  in  the  bead,  and  a  pulsating  noise  in  the 
earst  are  occasiouallj  complained  o£.  Headache  is  sometimes  trouble- 
0ome«  and  may  be  on<^sided.  There  is  often  insomnia,  and  sometimes 
transient  vertigo.  Mental  depression  or  irntability  ia  very  frequent; 
the  latter,  indeed,  is  almost  a  characteristic  feature. 

Another  very  common  symptom  is  muscular  tremor.  It  is  con- 
spicnous  in  at  least  half  the  cases,  and  may  be  discerncil,  in  shght 
degree,  in  most.  It  'varies  in  character,  but  is  usually  a  rather 
coarse,  somewhat  jerky  tremor,  occurring  on  movement  only.  In 
•ome  cflises  it  is  so  regular  as  to  resemble  that  of  paralysis  agitans ;  in 
athers  it  is  so  irregular  as  to  remind  the  observer  of  chorea*  When 
regular,  it  is  a  liltte  more  frequent  in  lime  than  that  of  paralysis 
•gitans.*  It  may  be  general  or  partial,  and  has  been  known  to  be 
unilateral  wben  the  goitre  and  exophthalmos  were  also  unilateral, 
and,  in  a  regular  form,  to  be  one  of  the  fir^t  symptoms  of  the  disease. t 

Occasional  Symptams  and  CompHcaliom, — ^lany  cases  have  been 
recorded  in  wbieh  there  was  also  glycosuria.  The  change  in  the  urine 
has  followed  in  some  cases,  and  preceded  in  others,  the  special 
symptoms.  In  one  instance  of  this  complication  all  the  symptoms 
followed  a  blow  on  the  head  (Brunton).  In  annther  it  succeeded  an 
eruption  of  urticaria,  but  previously  there  had  been  frequent  brief 
paroxysms  of  intense  sense  of  heat  of  skin  with  palpitation  (Budde), 
Theingarhas  been  known  to  lessen  when  the  other  symptomt  im- 
proved. Intermittc^nt  albuminuria  has  been  recorded  by  Begbie^  and 
since  observed  in  many  cases.    Increased  secretion  of  pale  urine  it 

*  Aocordiag  ta  Mine  8— 9|  per  leoond ;  iwralyiit  agit«iu  &— e  per  leoaiidi  bu^ 

->  w«  lisve  teen,  that  of  ptrslyals  ngltimi  variet  much* 

t  Mdbioi,  lasa. 


^A 


880 


EXOPHTHALMIC  GOITEE, 


common,  and  liae  been  obsenred  to  precede  paroxjsms  of  palpltatii 
and  dyspnoea. 

Enlargement  of  the  tyinphatic  glands  iometimes  occurs  in  the  coai 
of  the  affection*  resembling  that  of  lymph  adenoma,  but  moderate  i 
degree,  and  not  progressive.     It  maj  develcp  rapidly,  and  alowlj  iub*^^ 
side.    I  have  seen  three  very  marked  instances  of  thiB  complication; 
one  was  a  severe  and  fatal  case  of  exophthalmic  goitre  in  a  girl  whoit 
sister  suffered  from  lymphadenoma*     Enlaigeuient  of  the  tracht 
and  bronchial  glands  has  been  observed  bj  G.  de  Mussj, 

The  skin  presents  occasiunallj  other  mo  ibid  states  besides  thosi^ 
mentioned.     Local  redness,  and  even  erythema,  hare  been  observe 
A  diminution  in  the  electrical  resistance  is  almost  constant  (Begbi 
Vigoroux*  Eulenlperg,  Wolfendeu*),     Instead  of  being  equal  to 
—6000  ohms,  it  is  n/duced  to  150O,  1000,  900,  or  even  to  800  ohnu, 
with  an  E.  M,  F.  of  15  volts.     It  is  ascribed  to  the  dilatation  of  tiu 
blood-vessels  and  the  moistening  of  tlie  skin  by  perspiration.     It  hu 
little  practical  value,  for  its  determination  causes  considerable  pail 
and  a  similar  reduction  is  met  with  in  other  di&easeB>  as  hemiplegia/ 
epilepsy  and  chorea. f 

Abnormal  pigmentation  of  the  skin  is  not  nncommon  in  lonif^^ 
degree,  as  vitiligo,  or  increased  pigmentation  in  the  same  positions  atf^f 
in  Addison's  disease,  except  that  it  is  very  rarely  met  with  in  the 
mucous  membrane  of  the  mouth.  {  It  is  sometimes  associated  with 
leuoodermia.  The  pigmental  ion  generally  occurs  after  the  other 
symptoms  are  fully  developed^  but  has  been  known  to  precede  them. 
It  has  also  been  known  to  pass  a  way  with  the  over- action  of  the 
heartj  when  the  other  symptoms  became  stationary. |  lioss  of  hair 
has  also  been  observed.  || 

Slight  subcutaneous  anasarca  is  occasionally  met  with  in  anffimio 
subjects,  aud  sometimes  there  has  been  more  considerable  o^emai 
peculiar  in  character  or  seat.  In  one  case  with  glycosuria*  termini 
oedema  increased  from  the  feet  to  the  umbilical  level,  and  there 
stopped  (Mobiua).  The  peculiar  STibcutaneous  fulness  above  the 
clavicles,  common  in  neuralgia,  ^c,  has  also  been  met  with  (Keuda). 
It  was  accompanied  by  some  pigmentation  of  the  skin  in  another  case 
(Soliier),  and  preceded  the  exophthalmos  and  cardiac  over-actioo,  the 
thyroid  being  small.  I  have  obserf ed  myxosdeuiatous  swelling  of  the 
eyelids  and  pigmentation  of  the  skin  to  follow  permanent  reeorery 

•  Sm  nko  Gbariot,  'Gas.  dea  HAp^'  18S5s  Siilenh«rf«  'fierL  kL  WochnseW 
1889  J  Curdetr,  •  Lancet,'  1891. 

t  In  chorea  Ifc  bat  heeik  found  as  lovr  at  850  ohms.  (Wolfenden*  •  P^actiiioner/ 
1887). 

X  Where^  however.  It  wm  found  by  Oppenhelm^  *  BerL  GeaseUch.  f*  Fty.p  ke^* 
Dec^  1887.  Several  initancet  of  pigmentation  ai^  deacribod  in  a  veiy  isjtractirs 
lecture  by  Drummond,  '  Brii.  MwL  JoiimV  1887*  flea  alio  Ganing^to^  '  Traiia» 
Oph.  Soc./  18S6, 

f  Daviea, «  Brit  Med.  Joum./  1891.  ||  Barnoi^ '  Brit.  Med,  JounLp'  1880. 
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from  exopbAftlmlc  goitre,  MjxcBdenaatauq  •jwiptoms  have  hardly 
ever  tieen  observed  to  coincide  with  ettkrgemeut  of  tlio  thyroid  ; 
dptioQB  are — a  case  observed  in  Tliibet*^  and  one  in  an  epileptic 

diDaii  (Kowalevski).  Usually  the  tliyroid  baa  beeE  atrophied;  it 
was  10  in  a  case  in  which  transient  general  Qedema  occurred  on  emotion 
and  at  tbe  menstrual  periods.f 

An  important  occasional  compliGaUoo  ii  mental  derangement  We 
hare  seen  that  slight 
mental  change  (irrita- 
bility^  restlessness,  de- 
pression), it  common  t 
the  derangement  now 
referred  to  amonntfl  to 
actual  insanity,  whieh 
often  commences  with 
ballucinatioDS.  Its  form 
▼aries:  it  may  be  me* 
laneholia,  or  simple 
mania  or  recurrent 
mania,  or  even  goneriil 
paralysis  of  the  iusaue  J  ^<»- 168.— BxophtliftliTiie  i^oiire.  A<*ut«  mank  (fjit*l). 
Mania  is  tbe  most  com.  l*^'^"*  *  photogr»pii.) 

mon  condition,  and  may  be  the  cause  of  death.     Fig.  163  represents 

•  aspect  of  a  woman  suffering  from  acute  mania,  wbicb  came  on  in  the 
onrse  of  exopthalmic  goitre  and  was  fatal  in  a  few  weeks.  Acute  mania, 
indeed*  generally  leads  to  speedy  death,  but  now  and  then  subsides  into 
chronic  insanity.  Hysterical  symptoms  are  also  common  in  this 
disease,  and  may  present  Tarious  forms^  of  which  the  most  common  is 
tome  Tariety  of  ancesthesia  or  paralysis.  But  symptoms  of  paralysis 
due  to  organic  disease  have  often  been  ascribed  to  hysteria,  in  this 
malady  §  Bestriction  of  the  fields  of  vision  baa  been  obserred,  and 
found  to  vary  with  the  action  of  the  heart.  || 

The  tremor  already  mentioned  has  amounted  in  some  cases  to  lb 
I  of  clonic  spasm  or  choreoid  movement  that  must  be  regarded 

I  a  complication.  In  a  few  cases  in  childhood  or  youtb,  trne  chores 
has  been  supposed  to  exist*  In  one  instance  this  was  probable,  since 
tbe  movements  increased  for  a  time,  and  then  subsided.  In  the  other 
eaaes,  however,  the  spasmodic  distuibance  persisted*  and  its  nature  ia 
therefore  doubtful.  Tetanoid  spasm  and  painful  cramps  have  been 
described. 

Many  other  kinds  of  functional  derangement  of  the  nervous  system, 
liesidea  those  already  mentioned,  have  been  observed  to  coexist  with 
exophthalmic   goitre.     Epilepsy   occasionally   occurs,    generally    in 

•  •  Brit  Med.  Jonrn./  1691,  p.  766.  f  SolHcr.  •  Rer.  de  Mei<!,*  189U 

t  See  Sarag«, '  Guj'«  Hotp.  Rep.,*  1882|  DrotEimond,  loe.  dt,;  Rejooldt,  \q^  oiLi 
chouk,  Itiftag.  Dill.,  Berlin,  1890, 
f  B.g^  %Uet,  <8oo.  m^d,  dei  H6p./  18S8*  |  Kutt  ind  WlUbmn^,  1891, 
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vabjecta  who  postew  an  inlient^d  iecdenej  to  ii.  Keiixa]^i» 
migraiiie  io  tjpical  form»  hare  alsa  been  met  wit}).  Farmljug  «f  i 
nerrea  somethueii  derelops,  apparentlj  due  to  an  affaetaogi  ol 
nuclei,  altbough  some  degree  of  weaknefls  of  the  ocular  muadca  naf 
be  the  result  of  degeneration  of  tbeir  fibres.  Besides  tlie  defied  i 
ooBTergence  already  mentioned^  tbe  whole  of  one  tbird  nerre  I 
paralysed,  and  in  otber  cases  the  fourth  or  tbe  sixlhp  while 
external  ophtbaluioplegia  has  also  been  met  witb.  In  one 
was  associated  with  complete  double  facial  palsj  (Ballet)  and  in  a  cats 
recorded  bj  Hristowe,  with  right  bemiansstbesia  (including  tbt  ipwil 
senses),  epileptic  fits,  palsy  with  rigidity  of  tbe  right  side,  hsBiDOfxlMi^ 
from  the  eiirs,  and  persistent  pyrexia — unexplained  by  the  poit^taortea 
examinatioo,  which  revealed  no  lesion  of  the  nenrous  system.  TRm 
moides  of  mastication,  the  palate,  and  tbe  tongue  bare  also  been  psiv 
lysed  in  different  cases. *^  Symptoms  of  disease  of  tbe  spinal  cord  ban 
been  occaiionally  observed.  Paraplegia,  with  flaccidity  or  rigidity  i 
the  legs,  may  come  on ;  in  tbe  latter  case  witb  excessire  knee-jerk  i 
foot-clonus,  Charcot,  who  regards  it  as  a  speciid  form,  has  ot 
**  astasia- abasia  "  as  an  early  symptom.  Tbe  sphincters  may  be  inTolvi 
in  tho  weakuess.  Tabes  occasionally  coexists,  but  has  usuall|  ~ 
ceded  the  symptoms  of  exopbtbalmic  goitre.  Chroaic  mi: 
atropby  hat  been  observed, f  Subacute  atrophic  paralysifi  in  the  i 
was  preceded,  in  one  instance,  by  spasm,  tonic  and  clonic,  before 
special  symptoms  of  the  disease  came  on,!  and  in  a  case  describ 
by  Xhrmimond,  tbe  same  disease  was  followed  by  acute  myelitis. § 
Many  symptoms  occasiooally  met  with  are  apparently  due  to  ^ 
motor  disturbance.  Sweating  has  been  already  mentioned ;  in  a  < 
recorded  by  Money  a  copious  acid  sweat  broke  out  on  the  central  parts 
of  the  face  during  attacks  of  palpitation  and  extreme  frequency  of  ths 
pulse  [I  Diarrhoea  is  sometimes  troublesome,  and  is  thought  to  be  a 
land  of  intestinal  sweating.  Occurring  early»  it  has  been  mistaken  for 
sporadic  cholera.  Atony  and  disteosion  of  the  colon,  general  or  partiaJf 
may  often  be  detected  by  percus8ion.i[  Occa*»ionally  there  is  an 
abnormal  fiow  of  tears.  Local  oedema  in  the  limbs,  local  congestiog 
of  surface  vessels,  atrophy  of  the  mamm®  and  other  parts,  some  i 
diseases,  and  even  gangrene,  have  all  been  regarded  iis  manifestation 
of  Taso-motor  disease  related  in  some  obscure  manner  to  the  primacy 
disorder.*^ 


^tioa^i 
ski^l 

.tionl^^ 

'1 


•  ir^M,  MObinn,  Jendnuiik,  PoUin,  *«•  f  Oiml,  'Om.  bebd.,*  Itl88w 

X  Hiiber,  *  Deut.  nicii.  Wochenacfcu,'  18B8.  §   Urummond*  loc.  cit. 

II  *  Tmna.  Oph.  Soc.,'  1886,  p.  113.  It  iJ  not^woriliy  th&t  tLi»  patient  htd  ss 
epileptic  aoTft  ooutUtiug  of  **ui  awful  iiUGll  tliAt  seemed  to  aacend  from  tbe  lefttidt 
of  the  body  aad  reach  the  mouth,"  hut  it  waa  not  followed  by  any  actual  fit  Or 
loft  of  couiciousneas* 

%  Federa,  •  lierSio  klin*  WocheMclir./  1888, 

**  In  the  curioui  ciiae  recorded  by  Bumey  Yeo  (p.  876,  note),  the  oecuirencs  of 
aiophtlialiuoi,  first  on  one  blUc  and  then  on  the  other,  waa  seoompanitd  l^  ks  of 
the  hairi  of  the  ejrebrow  and  eycUd* 
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C<mr90  and  Fancftet. — The  onset  is  usuallj  gradufil,  and  that  of 
the  cardiac  orer-action  ofieo  cannot  be  fixed.  The  duration  of  the 
disease  ia  generally  prolonged  through  several  jears.  But  the  differ- 
ences in  courso  are  extreme,  Oc?casionall7  the  onset  is  acute; 
marked  s/mptomi  maj  develop  in  a  few  dajs,  commonlj  after  some 
psjchical  disturbance,  and  especially  when  there  is  an  hereditary 
tendency  to  the  disease.  Thej  may  pass  away  in  a  week  or  two.  Tbus  a 
boy,  aged  eight,  the  son  of  a  woman  who  suffered  from  the  disease, 
after  a  disappointment  at  school,  was  seized  with  palpitation  and  pro- 
fuse sweating;  the  next  day  the  thyroid  was  large*  the  eyes  were 
prominent,  and  the  pulse  was  180.  After  two  days  more,  the  sym- 
ptoms gradually  disi^ppeared,  and  in  ten  days  he  was  well  (Sobrig). 
Such  acute  cases  may,  however,  run  a  rapidly  progressive  course,  and 
end  ID  death  at  the  end  of  six  wei'ka  (Bamberger),  bnt  cases  so  rapid 
are  extremely  rare*  Death  at  the  end  of  six  months  is  nncommon, 
&nd,  on  the  other  hand,  in  many  cases  the  disease  lasts  for  Hve  or 
eren  ten  jears.  An  acute  onset  may  subside  into  a  chronic  stage^ 
similar  to  that  of  the  cases  that  commence  gradually. 

Considerable  and  prolonged  remissions  are  f  requenti  and  sometimes 
actual  intermissions  occur,  of  such  duration  and  completeness  that 
the  patient,  in  effect,  suffers  from  several  distiact  attacks.  I  have 
known  a  patient  to  have  three  such  attacks  at  intervals  of  several 
years.  Pregnancy  is  sometimes  accompanied  by  improvement  Per- 
manent recovery  may  alao  occur.  It  is  moat  frequent  in  the  cases 
that  develop  rapitlly,  and  in  whii-h  the  cardiac  symptoms  preponderate 
orer  those  in  the  neck  and  eyes.  What  proportion  of  cases  recover  is 
uncertain.  It  has  been  estimated  at  a  quarter,  and  this  is  probably 
not  an  over- statement,  if  the  cases  are  included  in  which  the  cardiac 
symptoms  are  the  chief.  But  a  considerable  degree  of  seventy  seems 
to  preclude  recovery.  I  have  seen  one  patient  in  whom  well-marked 
symptoms,  great  prominence  of  eyeballs  and  enlargement  of  thyroid, 
coming  on  in  early  womanhood,  passed  away  entirely,  and  twenty  years 
later  there  had  been  no  recurrence,*  E ^eu  when  there  is  not  complete 
recovery,  however,  the  symptoms  may  subside  from  a  most  distressing 
degree  to  comparative  insignificance.  Just  as  the  cardiac  symptoms 
commence  before  the  others,  so  they  may  persist  long  after  the 
enlargement  of  the  thyroid  and  prominence  of  the  eyeA  have  disap. 
peared*  The  muludy  is  said  to  ran,  on  the  whole,  a  more  rapid  course 
in  men  than  in  women* 

In  most  fatal  cases,  death  seems  to  be  the  result  of  the  cardiac 
affection,  and  of  increasing  general  weakness.  Attacks  of  palpitation 
and  dyspnea^  become  more  frequent  and  troublesome;  cedema  of  the 
legs  comes  on  ;  exhaustiug  diarrhoea  may  also  cause  extreme  prostra* 
iion,  which  ends  in  death.    Sometimes  the  loss  of  flesh  increases  to 

^  In  Another  c^e,  c1iaractori»tic  ijtnptomt  for  aix  moDths  gradually  pASMd  n.wmf, 
and  eight  yeart  lai«r  tbere  wai  only  trlflitii^  prominenet  of  the  right  eyeball^  muI 
•Ught  firm  enl&rgemont  of  tbe  Uf  t  lobe  of  the  thyroid. 
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extreme  emaciatiori,  and  the  patient  sinka  elowlj  or  mpkU?*  Thaii 
CTents  may  occur  when  tbo  s{>eeial  Bjtnptoms  are  moderate  ia  d^gtee^ 
Other  occasional  causes  of  death  have  been  tuberculosis,  cerebni 
hsemorrhage.  rarely  hBemorrliage  elsewhere,  cerebral  softeniog,  and 
pachymenmgitit.  Sometimes  sudden  death  occur0«  the  exact  came  of 
which  oaimot  be  asceiiaiued,* 

Pathologic  All  Aitatomt. — ^Tn  the  heart,  signs  of  dilatation  and 
hypertrophy  are  commonly  found  after  death,  but  are  far  less  thao 
might  be  expected  from  the  symptoms  present  during  life.     Slight 
endocarditis  is  occasionally  met  with,  and  graver  lesions  of  the  yalTes 
are  more  frequently  fouud   than  might  be  anticipated ;    no  doufti     _ 
became  such    cases    more  frequently  dte.      The  arteries  aro  toutl^^ 
dilated,  and  may  appear  to  be  distinctly  hjpertrophied  (Vog-t),     Tll^^ 
veins  also  may  bo  enlarged.     In  the  old  it  is  doubtful  what  ngnt* 
ficance  is  to  be  attached  to  the  state  of  the  arteries, f     Aneurismal 
dilatations  have  been  seen  on  the  arteries  of  the  thjn^id,  in  whicti 
all  the  vesfiels  are  often  conspicuously  enlarged.     The  proper  tissue 
of  the   gland  is  increased    in   quantity,   without   being   matwatlj 
altered  either  in  naked-eye  or  microscopical  appearance.     OoCMJom- 
ally,  however,  there  is  a  greater  change,  either  cystic  or  "colloid" 
degeneration. 

In  the  orbit  the  most  frequent  change  is  an  increase  in  tJie  qnantitt 
of  fat,  sometimes  considerable,  but  never  extreme;  in  many  cases  the 
amount  of  fat  has  been  perfectly  normal  Dilatation  of  tbe  orbital 
veins,  atheroma  of  the  ophthalmic  arteryt  and  fatty  degeneration  of 
the  ocular  muscles,  have  been  met  with  in  rare  instances.  In  ooe 
case  in  which  the  fatty  degeneration  of  the  straight  and  obliqne 
muscles  was  very  marked,  the  levatores  palpebrarum  presented  i 
marked  contrast  to  their  normal  condition. J  In  this,  as  in  manj 
other  eases,  no  trace  of  the  tissne  of  Hiiller'a  muscle  oonld  hi 
discovered.  The  optic  nerve  has  been  found  elongated  in  eoQeequeD<» 
of  the  eiophthalmos. 

The  cervical  sympathetic  has  been  carefully  examined  in  masr 
cases  by  competent  observers,  and  has  been,  as  a  rule,  free  from  any 
indica  t  i  on  of  di  sease ,  §  In  other  case  sslightchangeshaTe  been  f omid ; 
the  most  frequent  has  been  an  inereise  of  connective  tissue  in  aod 
about  the  lower  cervical  ganglion,  and  "with  this  change  the  ganglion 
has  been  described  as  enlarged,  or  reduced  below  the  average  sixe, 
as  normal  in  consistence,  or  distinctly  indu rated.  An  atrophy 
of  the  nerve-cells  has   been  described  in  a  few  cases.     The  cardiac 

*  Two  ixutancei  of  thia  ure  recorded  by  Hikle  White,  'Brit,  Med.  Jooniftl* 
July,  24th,  1S86. 

t  As,  for  inBtiinoe,  a  caie  recorded  l>y  Wihner,  in  which  thicleumg  of  the  irteriit 
of  ih«  ipinul  cord  wom  found  b  a  woman  ol  iixty-lwo, 

I  Silcock,  *  Trans,  Opb.  So«./  1886,  p.  104» 

§  E.g,  in  thirteen  casei  reported  bj  he  win  (lo€«  cit)  it  wu  normal  In  nU. 
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ganglia  HaTe  been  found  normal  when  thej  have  been  examitied.  la 
OD6  ca^  the  splaucbnio  nervea  were  described  aa  degenerated  (Siemer- 
Ung). 

No  iigai£ciint  cb angles  haye  been  discOTered  in  tbe  central  nervous 
ajat^QL  Tbe  meilulla  oblougata  bas  geuerallj  been  qulla  normal ; 
in  some  casea  there  buve  been  signs  of  coD^estion»  and  even  recent 
hffiuiorrhiiges  in  or  near  tbe  alxth,  tbe  vngua,  and  bypoglossal 
nuclei,  and  in  tbe  restiform  bodies.*  With  tbe  exception  of  polio- 
mjelitis  obaerired  bj  Drummond^  tbe  fipinal  eord  bas  been  fooodnornLalr 
observations  not  baving  been  made  iu  the  caaea  in  wbieh  there  were 
indicatioDa  of  its  disease.  This  is  also  true  of  tbe  cases  with  paralysis 
of  tbe  cranial  nervei.  The  other  organs  of  the  body  are  also  as  a 
rule  normal.  Disease  of  tbe  kidneys  bas  been  fouod  in  some  casea, 
but  in  most  of  these  there  had  been  organic  heart  diaeaae*  Tlia 
thymus  and  oilier  dosed  glands  undergo  no  chaiigo.t 

Patholoot. — Two  questions  are  involved  in  tbe  pathology  of  ex- 
ophthalmic goitre,  as  m  that  of  most  other  diijeases^ — tbe  mechanism 
of  the  symptoms,  aud  the  nature  of  the  malady, — que&tiuns  that  are 
in  part  tbe  same,  in  part  distinct. 

The  dilatation  of  the  Tessels  and  over-action  of  tbe  heart  have 
directed  attealion  to  the  sympathetic  system  of  nerves  as  capable,  bjr 
ita  derangement,  of  giving  rise  to  the  symptoms.  The  cervical  sym- 
pathetic contains  fibres  wbicb»  whan  they  are  irritated,  increase  tbe 
frequency  of  the  heart's  action.  But  the  arterial  dilatation  must  be 
either  passive,  due  to  paralysis  of  tbe  vaso-constrictor  sympathetic 
fibres,  or  active,  due  to  peisistent  over-action  of  the  vaso-dilator 
fibres  (Qautbier),  For  this  we  must  assume  a  partial  affection  of  the 
aympiathetic,  or  on  tbe  other  hypothesis,  an  opposite  dtsturbat^ee  of  its 
different  elemeuts.  Either  seems  incumpatible  with  tbe  assumption 
of  any  gt^neral  morbid  process  in  the  nerves  such,  for  instance,  at  an 
irritation  or  inllammatiou  beginniDg  outside  tbe  nerve- elements. 
This  consideration  bas  led  mo^t  recent  pathologists  to  look  beyond 
the  sympathetic,  to  the  central  nervouB  system,  for  the  seat  of  tbe 
primary  morbid  proc^^sa  that  deranges  tbe  vessels  and  the  heart. 
This  view  is  supported  by  the  faet  that  the  assodatioii  of  arterial 
dilatation  and  frequency  of  the  heart's  action  is  in  harmony  witli  the 
physiological  law,  discovered  by  Marey,  that  there  is  an  inverse  ratio 
between  frequency  of  pulse  and  general  blood-pressure,  so  that 
lowered  arterial  tone,  and  a  frequently  acting  heart  coincide,  in  coa* 
iequence  of  their  relation  to  a  central  mecbanisnL  Thei»e  cousidera- 
tions  certainly  suggest  that  these  two  symptoms  depend  on  the  derange- 

•  Cbeadlsi  Hsle  Wt»ite, '  Brit.  Med.  Jouro.,'  1B8U  ;  SicmerliD^,  •  lierlin  G«i.  t 
Piycb./  &e*t  January  p  1602.  Mctidol  (ibid.)  found  k  ■imple  diminution  in  size  of  oa# 
r^tiform  body  «iid  ibe  oppoiite  "  »ulitary  bundle/'  prolmblj  witLaut  ftigiufio 
anleas  it  ^ntiiilett  a  frinpoiitian  to  fuactlODsl  deraugemeul. 

t  See  Hale  WliitG.  loc.  cit. 
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ment  of  sncli  a  mechanism,  rather  tban  oo  &  raudom  process  in  m 
system  of  nerves.     On  tbe  whole,  the  results  of  pathological  anatomy 
favour  this  opinion.     The  f  requeocjr  with  which  no  morbid  app< 
has  been  found  in  the  sjiDpathetic,  and  the  equirocal  character  of  tl 
changes  that  Lave  been  described  in  a  few  cases,  seem  to  prove  tbst 
these,  when  present,  are  of  secondary  origio,  or  else  are  accidentally 
associated.     The  point  chiefly  in  recent  dispute  has  l>eeti  whether  a 
general  state  of  weakness  of  the  nervous  system  does  not  tmderlie  the 

special  disturbance,  on  account  of  the  frequency  with  which  general 

nerve  symptoms  are  met  with.  ^^H 

Leavingp  for  the  present,  these  general  questions,  we  may  coifr^^ 
sider  the  probable  origin  of  tlie  special  symptoms.  The  dilation 
of  the  heart  may  reasonably  be  ascribed  to  its  quick  action.  The 
systole  is  too  short  to  be  complete;  residual  blood  gradually  eotailit 
OTer-distension  and  dilatation.*  A  sjstolic  mtirmur.  such  as  is 
common  in  this  disease,  is  frequently  heard  in  simple  dilatation, 
apart  from  any  mitral  regurgitation,  which  may>  however,  result  if  ex- 
treme dilatation  stretches  the  auriculo- ventricular  orifice  beyond  the 
capacity  of  the  valves,  and  may  cease  when  the  dilatation  becomes  less. 

The  enlargement  of  the  thyroid  was  ascribed  by  Graves  to  the 
dilatation  of  its  vessels,  and  its  variation  in  size  with  the  action  of 
the  heart  seems  to  confirm  the  opinion.  It  is>  moreover,  certain  thai 
some  enlargement  of  the  thjroid  will  result  from  vascnlar  distension, 
suchp  for  instance,  as  follows  ligature  of  the  thyroid  veins  (Boddaert). 
According  to  this  view  the  increase  in  the  proper  tissue  of  the  organi 
may  possibly  be  a  result  of  the  increased  blood-snpply.  Yet  two 
considerations  suggest  that  the  relation  of  this  symptom  to  the 
primary  derangement,  whatever  this  is>  may  involve  more  than  m( 
vascular  dilatation^  (1)  The  thjroid  may  be  scarcely  enlarged  whdl 
the  cardiac  and  vascular  symptoms  are  very  marked;  conversely, 
although  rarely,  the  thyroid  may  enlarge  considerably  when  the  heart 
is  but  little  excited  ;  and  lastly,  its  enlargement  has  been  known  to 
precede  the  disturbance  of  the  heart.  (2)  Tbe  mental  weakness,^., 
that  sometimes  results  from  extirpation  of  the  thyroid,  seem  to  shei 
that  tbe  organ  has  a  mysterious  influence  on  the  central  nervoi 
system,  and  an  oppoeite  infloence  is  at  least  conceivable,  if  equaDy 
mysterious.  We  must  beware  of  the  assumption  that  the  process 
we  can  trace  is  the  only  one  in  operation. 

The  prominence  of  the  ejeballs  is  diMcult  to  explain,  and  is  pro- 
bably  due  to  tbe  co-operation  of  several  mechanisms,  (1)  The  increase 
in  the  orbital  fat,  wheo  present,  may  have  a  trifling  influence.  (2) 
The  distension  of  the  vessels  of  the  orbit  is  probably  a  more  puwerful 
factor;  its  existence  is  suggested  by  the  pulsation  of  the  retinal 
arteries,  and  its  influence,  by  the  variation  in  the  prominence  with  the 
over-action  of  the  heart.  (3)  The  unstriated  muscular  fibres  of 
Ililuller,  which  are  innervated  by  the  sympathetic,  and  run  from  the 

•  S«e  ••  Diktatton  a!  the  Hftmtt^"  Uc^tvoldi' '  S^tti^  of  Mcdictucv'  vol,  iv,  p.  758. 
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ejelid  to  tbe  membraoons  Vmmg  of  the  orbit,  aro  generallj  belioTed  to 
be  capable,  by  their  contrnttion,  of  cattsing  prominence  of  the  ejaball. 
The  eje  recedes  a  liitla  whea  the  sjmpathetic  is  divido^l,  and  becomes 
alightlj  prominent  when  it  is  stimulaiad.  Although  it  has  been 
questioned  whether  in  man  these  fibres  are  sufficientlj  developed  to 
exert  an  appreciable  effect,  it  is  passible  that  thej  maj  become  hyper- 
trophied  under  permaoent  excitation.  Our  present  knowledge  per- 
mits us  to  invoke  no  other  than  these  three  mechanisms,  but  it  is  not 
easj  to  conceive  how  even  their  combined  iuEuence  can  produce  the 
extreme  prominence  eometimes  seen. 

The  loss  of  descent  of  the  upper  eyelid  was  ascribed  by  von  Qraefe 
to  spasm  of  some  of  the  unstriated  fibres  of  M tiller,  which  pass  from 
the  tendon  of  tbe  levator  to  the  posterior  edge  of  the  lid,  paralysis  of 
which  is  supposed  to  cause  the  slig^ht  ptosis  that  follows  divisiou  of  the 
sympathetic.  It  must  be  due  either  to  this  cause  or  to  a  deficiency 
in  the  relaxation  of  the  levator  which  normally  occurs  as  soon  fts 
the  commencing  movement  of  the  globe  places  a  t<jU3ion  on  the 
muscle.*  Tbe  fact  that  it  does  not  interfere  with  closure  of  the  eyes 
— in  which  movement  the  orbicularis  at  once  Ofercomes  the  spasm — 
is  more  consistent  with  spasm  of  the  levator  from  a  central  mechanism, 
and  it  is  difficult  to  refer  the  retraction  of  the  lid  to  any  infiuence 
except  that  of  the  levator  itself. f 

It  is  a  curious  fact  that  cocain  apjdied  to  the  conjunctiva  causes  a 
slight  retraction  of  the  lids  and  a  defective  descent  similar  to  that 
seen  in  exophthalmic  goitre.^  It  is  assumed  that  the  cocain  acts 
upon  tbe  sTmpatbetic  nerve-endings^  since  Jessop  has  found  that  the 
effect  cannot  be  obtained  a  few  days  after  division  of  the  sympathetic 
in  the  neck.  This  does  not,  however,  throw  any  light  on  the  muscular 
mechanism  by  which  the  symptoms  are  produced,  but  it  supports  the 
Tiew  that  tltey  are  due  to  oYer-action  of  the  sympathetic  nerves. 

Thus  the  symptoms  seem  to  be  due,  partly  to  the  direct  effect  of 
deranged  action  of  the  eympathetic,  and  partly  to  the  indirect  effect 
of  this  derangement  on  the  vascular  system. §  It  is  probable  that 
the  cause  of  the  derangement  is  to  be  sought  beyond  the  sympathetic 

9  Tbtt  li  ftpparentty  ftD  example  of  tlie  rdaxatioa  or  tcusioD  by  which  the 
BOieleft  lire  kept  ad&ptcd  to  pAftcive  movement.  Se«  **  Tbe  MotremeaU  of  the 
Eyelidi/*  '  Mtd.-Chir.  Tiaoi,.'  187D,  and  *  Lancet/  Muy,  1890.  An  eiplanatiou  that 
bai  been  inggeeted^  that  the  plii'nomoiioii  ii  due  to  wcak»i>ei  of  the  orbicubrie,  b 
cmtexLahle,  becaate  the  tymptom  occurs  in  the  movement  ia  which  the  orbicolani 
take*  no  p-^rt,  and  it  abaeni  when  tbe  orbicuUrii  eoatract*,  sa  to  does  lbs  eje*  for 
ileep, 

t  See  note  on  the  elfecb  of  emotion,  p.  BBS, 

X  Tbii  fact  wai  pointed  out  by  Koller  in  hU  oflgtna!  account  of  the  action  of 
cocain,  sod  tbe  phenomena  have  been  carefully  ftudled  by  Jeuop,  *  Tran«.  Oph«  Soe^ 
▼oL  T,  p.  240,  and  t'u  1:^^** 

I  A  diSculty  hoi  been  felt  by  tome  in  conceiving  a  GOntinuoui  over««otlon  of  tlio 
ijrnpathetiop  but  tbii  difficulty  can  hardly  peraUt  after  a  couai deration  of  Iho 
f aacolar  tone. 
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io  the  central  Derroui  syBtein.  All  the  Bympathetic  funciioiit  Km 
under  central  control,  and  tbe  cbaracter  of  the  B^mptomB,  as  we 
seen,  ia  in  harmony  with  the  physiological  relation  between 
degree  of  blood-pressure  and  the  frequency  of  the  hearths  action. 
The  chief  controlling  centres,  and  especially  those  that  determine  toil 
relation,  are  in  the  region  of  the  medulla  oblotigata,  and  it  is  to  this 
part  that  we  are  thus  directed  in  our  search  for  the  seat  of  the  disease. 
The  negative  results  of  pathological  inTestigation,  and  tbe  character 
of  the  disturbance  itself,  make  it  probable  that  the  morbid  state  is 
one  of  function^  and  of  that  finer  nutrition  that  bafideB»and  will  haffli% 
our  means  of  inirestigation.  Whatever  its  nature,  it  is  evideotlj  i 
condition  that  can  pass  away  even  after  the  lapse  of  years. 

Attempts  have  been  made  to  discover  whether  experiment  can  supply' 
the  evidence  that  pathological  anatomy  fails  to  aflFord.  FLlehne,  in 
particular,  has  tried  to  demonstrate  tbe  dependence  of  the  disease  on 
the  mednUa  oblongata.  He  divided  the  anterior  fourth  of  the  resti- 
form  bodies,  and  succeeded  in  producing  exo|>hthalmo8,  even  after 
division  of  the  s jmpat  hetic.  In  a  few  experimen  ts  he  caused  also  soms 
enlargement  of  the  thyroid,  and  in  one  case  all  three  symptoms  of 
exophthalmic  goitre  were  produced.  Filehne's  experiments  have  been 
repeated  by  others  with  very  similar  results*^ 

These  results  certainly  confirm  the  view  which  refers  the  diseaid  td 
the  medulla  oblongata.  The  hsemorrhages  found  in  some  casee  ars 
doubtless  merely  indications  of  functional  (and,  therefore,  of  vascular) 
disturbance.  It  is  possible  that  some  of  the  cardiac  disturbance  it 
produced  through  the  agency,  not  of  the  sympathetic,  but  the  vagus. 
It  is  important  to  recognise  that  tbe  results  of  experiment  derive 
their  chief  weight  from  the  indications  of  physiology,  which  point 
to  the  medulla  as  the  part  to  which  the  symptoms  must  be  directly 
ascribed* 

The  negative  evidence  of  pathological  anatomyi  and  the  positr 
evidence  afforded  by  the  character  of  ihe  various  symptoms,  the refoi 
alike  suggest  that  the  malady  is  a  neurosis,  a  disease  of  the  ner^ 
elements  themselves,  having  its  character  determined  by  their  fmie^ 
tional  relations,  and  its  origio  in  conditions  at  present  beyond  onr 
range  of  scrutiny.  We  can  thus  understand  the  multiform  derange- 
ments of  the  sauie  class  with  which  its  symptoms  may  be  associated* 
But  we  are  BtOl  in  the  dark  regarding  the  way  it  is  produced*  Emotion 
may  unquestionably  excite  it ;  that  is,  it  may  be  set  up  by  derange- 
ment of  the  cortex,  a  fact  in  harmony  with  the  influence  of  emotion  in 
exciting  the  heart,  dilating  the  vessels,  and  even  caui^ing  a  '*  staring" 
appearance  of  the  eycs^f 

^  mudoiirffis,  *Deut,  med*  Woolieui^br,,*  1887,  ftod  Hienfait*  *  BttU.  dd 
Uoy.  dG  Mid.  de  Beige,'  1890. 

t  Tho  widely  open  eje  of  fto  alarmed  animal,  on  tha  alert  to  perceive  dkogcf^  . 
mnnt  be  due  to  tbe  levator,  and  mny  be  contratted  with  the  relaxation  ol 
muick'  rhU  drooping  Ud  of  the  sleep  tbat  mental  tranquillity  permita.     Tbe  e«e|t4 


11 


PATEOLOGY, 


68U 


The  effecta  of  ezoialao  of  tbe  th/roid — peculiar  nerve  depression 

mnd  ultimatelj  general  uijxcedema*  (tlie  "cachexia  8trymipri?a'*  of 
EeTerdio) — and  the  coexbtence  of  atrophj  of  the  tbvroid  with  ordinary 
mjxc&dema,  haye  seemed  to  many  inseparable  from  the  pathology  of 
©xophthaloiic  goitre.  Mdljiiia  especially  has  advocated  the  theory  that 
a  toxic  blood-state  ia  produced  by  the  enlarged  tb)?roii].  with  the 
excess  of  mucinoid  material  in  its  fullicles,  and  has  urged,  among 
other  points,  that  the  goitrous  idiocy  of  cretinism  nutst  be  ascribed  to 
an  endemic  poison*  But  even  the  last  opinion  rests  ou  no  proof,  while 
the  g^at  discrepancy  between  the  state  of  the  thyroid  and  other 
dementa  of  the  disease  seema  to  exclaiie  it  from  any  direct  or  indirect 
iufludnoe  on  the  symptoma.  This  ia  true  even  of  the  pyrexia,  which 
haabeeu  referred  to  some  toxic  material  prod  uced  by  the  thyroid  (Betoye), 
but  may  be  due  to  the  direct  influence  of  the  disturbed  medulla. 
The  occasional  beneficial  effect  of  the  excision  of  the  thyroid  has  been 
adduced  in  support  of  the  theory  of  a  toxasmic  slate,  due  to  the 
thyroid,  but  the  effect  is  open  to  too  mai^y  possible  explanations  to 
have  appreciable  weight.  The  profound  general  influence  of  excision 
may  include  the  removal  of  the  special  disturbance,  apart  from  that  of 
a  toxic  source.  Moreover,  if  the  thyroid  can  enlarge  in  consequence 
of  disturbed  innervation  from  the  medulla,  its  removal  (as  already 
fiusfgested)  may  influence  the  functions  of  the  latt*?r,  also  through  the 
nervous  system.  Less  unlikely,  l>ut  still  purely  hypothetical,  is  the 
idea  that  a  primary  blood'State  disorders  tlte  nervous  system,  pot 
forward  by  Dn  J,  Begbie  {*  Dublin  Hosp*  Q-az./  1855).  It  is  necessary 
only  to  mention  the  theory  of  Lieberuieister  that  the  thyroidt  by  com* 
pressing  the  carotids,  tesseus  the  amount  of  blood  passing  through 
them — a  mechanism  which,  if  poasihle,  would  tend  to  prevent  the  ei- 
aphthalmos. 

The  chief  complications,  not  alrea<ly  mentioned,  admit  of  an  ex* 
planation  in  harmony  with  that  of  the  leading  symptoms.  The  origin 
of  the  tremor  (which  can  scarcely  be  regarded  as  a  complication) 
is,  however,  still  obscure.  It  must  be  due  to  deranged  action  of  some 
of  the  motor  cells,  but  whether  those  of  the  spinal  cord  or  the  motor 
cortex  of  the  brain  are  first  disturbed  is  unknown.  It  is  a  constant 
effect  of  sudden  alarm,  but,  on  the  other  hand^  the  occasional  disease 
of  the  nerre'Cells  of  the  cord  may  indicate  a  more  constant  tendency 
to  derangement  of  their  nutrition  and  function* 

The  mental  disturbance  is  commonly  ascribed  to  dilatation  of  the 
inlra-craniul  vesBcls,  but  it  has  not  been  proved  that  this  condition 
artually  exists,  or  is  capable  of  causing  the  condition,  while  other 
influences  cannot  be  excluded.  The  general  state  of  nerve  weakness 
must  be  remembered,  and  also  the  possible  action  on  the  cortex  of 

actioD  of  the  heart  is  cb'icfly  coDipicaoas  wtioo  motor  Mction,  to  cicitpc  tho  diuiger, 
U  impomible,  and  gird  piiico  to  trt'iDor.     An  d armed  hone  on  a  terry -ho^i  UluttfutM 
|li«i«  eonditioiit  Id  h  Btrikin^  iD&iiner. 
•  8es  Hortley,  •  Uncct,^  18S6. 
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the  cauae*  wlnbterer  it  maj  be»  whicli  disposes  ta  or  excites  the 
disease. 

The  fthnormal  rascular  stale  of  the  sVm  is  distinctly  within  the 
range  of  disturbance  of  the  sympathetic,  and  the  occaRional  intee*^ 
tinal  flux  has  suggested  a  Like  deraugement  of  the  ijitertinal  sjm*! 
pathetic  nervefl.    The  latter  sjuiptom,  curiously  enough,  gires  as  a^ 
clue  to  the  pigmentatiun  of  the  skin,  which  has  so  otteB  attracted 
notice.     Tbe  general  similarity  of  this  to  Addison*«  disease  prevents  i 
any  weight   being   p)la€ed    on    the    common   absencep   or   occasional^ 
presence  of  pigmeDtatiou  of  the  mucous  membrane  of  the  mouth.    In 
Addisou's  disease,  the  pigmentation  certainly  depends  on  disease  of 
the  abdominal  sjmpathetic,  and  on  the  supra- renal  bodies  only  by 
reason  of  their  connection  with  the  nerves*      In  a  case  of  typical 
Addisonian   pigmeotation,  I    found   these    bodies   normal,    but   tbe 
sympathetic  plt^inses  of  the  abdomen  involved  in  a  mass  of  o&noer, 
The  effect  commonly  due  to  organic  disease  may,  apparently,  be  some* 
times  produced  by  transient   derangement.      I  have  seen  a  case  in 
which  sucb  ilerangement  was  suggested  by  other  symptoms,  and  pig« 
mentation,  quite  like  tbat  of  Addison's  disease,  passed  away  entirely*^ 
Hence  an  altection  of  tbe   abdominal   sympathetic,    similar  to  the 
constant  affection  of  the  cervical  sympathetic,  would  eiplsdn  the  pig* 
mentation,  and  the  occasionat  watery  diarrhcea  seems  also  to  show  1 
the  abdominal  nerves  are  sometimes  involved.^ 


DiAQKOsis. — When  all  the  symptoms  of  the  malady  are  presentt 

and  are  considerable  in  degree,  the  disease  is  one  tbat  is  easy 
recognise.    It  is  di^cult  to  detect,  and  apt  to  be  overlookedp  only 
when  it  is  in  an  early  stage,  and  partially  developed ;  yet  it  is  in  i 
cases  that  the  diagnosis  is  of  the  greatest  importance,  since  it  is  i 
these  that  treatment  has  mo^tt  proHpect  of  affording  permanent  relte 
In  such  cases  the  chief  symptoms  are  cardmc,  and  the  malady  may  " 
mistaken  for  mere  nervous  excitement,  or  for  organic  heart  disease;^ 
The  strong  jjulsation  of  the  arteries,  and  tbe  persiutent  excess  and  fre- 
quency of  the  heart's  action,  are  tbe  most  important  diii gnostic  itidi* 
cations.     A  pulse-rate  of  120,  maintained  even  when  the  patient  I 
tranquil,  sbould  always  arouse  a  suspicion  of  the  disease,  and  the' 
thyroid  and  eyes  should  be  carefully  examined. 

Ordinary  goitre  is  distinguished  by  the  absence  of  the  cai^iac  and 
ocular  sjmptomt,  by  the  degree  of  enlargement  of  the  thyroid,  and  I 
its  relation  to  endemic  influences.  But  there  is  a  class  of  cases  wit 
cardiac  symptoms  which  most  authorities  consider  ought  to  be  kept 
distinct  from  the  true  exophthalmic  form.  A  lai^e  goitre  of  endemic 
origin  becomes  associated,  after  a  time,  with  over-action  of  the  heartt 
and  eiojibthalmos,  in  couscqucDco  of  the  pressure  of  the  tumour 
the  sympatbetie,  and  |>erhaps  also  on  the  vagus.    The  exophthalma 

*  LesioDJ  of  the  to  lit  r  pleiai  &re   mid  to  caase  pertitte&t  wst«rj  diarrba 
(Crutiiini,  *  Rifortnft  Med.,'  September  17tb,  1691)* 
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b  usually  one-sid&d,  correspond] og  to  tlie  clilef  enlargemeiit  of  tbe 
tiijroidy  and  is  accompanied  with  spasmodio  mydimsiBf  from  irritatioii 
of  the  ajroipaibetic  fibres  to  the  iris. 

PfiOGirosis. — In  few  diseases  of  equal  seTeritr  and  correipondlng 
apparent  graTitj  is  the  prognosis  so  nnoertain  or  do  so  few  casefi  end 
fatallj  under  obaerTation.  Tet  it  must  be  coofessed  tbat  wben  the 
eyes  are  distinctly  prominent^  the  thyroid  enlarged,  the  heart  dilated, 
and  its  habitual  frequency  much  increased,  it  is  rare  to  obseire  more 
than  a  moderate  degree  of  improvement  as  the  result  of  the  most 
careful  treatment.  In  many  oases,  improvement  is  followed  by 
Telapse,  and  in  Bome  no  amelioration  can  be  obtained.  On  the  other 
hand»  some  cases  present  a  degreo  of  improTement  that  amounts  almost 
to  restoration  of  health,  and  perfect  recovery  is  occasionally  observed. 
The  prospect  is  best  in  the  slighter  and  earlier  cases,  in  which  the 
heart  dbturbance  is  recent,  and  the  enlargement  of  the  thyroid  is 
alight.  The  prognosis  is,  on  the  whole,  less  favorable  the  more 
ssfvere  the  symptoms,  also  when  there  is  conspicuous  failure  of  general 
nntrilion,  or  organic  heart  disease.  It  is  better  in  wooaen  than  in 
men;  tievertheless  cases  of  recovery  in  men  are  sometimes  met  with,* 
It  is  better  if  the  disease  shows  a  remittent  tendency,  and  I  am  in- 
clined to  think  that,  if  the  disease  is  in  an  early  sUge,  it  is  better 
when  there  is  a  family  tendency  to  the  affection  than  when  there  is 
none.  A  distinct  and  re  mo  Table  exciting  cause  certainly  also  improves 
the  prognosis.  If  no  impro? enient  is  obtained,  an  opinion  is  often 
sought  regarding  the  probable  duration  of  life.  This  is,  however,  im- 
posHible  to  forecast.  The  sufferers  may  present  merely  variations  in 
the  degree  of  the  symptoms,  and  even  then  an  unexpected  improve* 
meut  may  occur  for  month  after  month  and  year  after  year.  One 
patient,  when  I  saw  her,  was  in  a  condition  in  which  it  seemed  scarcely 
possible  that  she  could  live  three  months^  and  yet  three  years  after* 
wards  tihe  was  not  only  alive,  bni  so  much  better  that  she  had  become 
a  wife  and  mother.  Several  other  instances  of  siniilar  improvement 
have  come  under  my  notice.  On  the  other  hand,  a  case  of  only  slight 
degree  may  be  treated  sedulously  for  months  with  only  the  result 
that  the  symptoms  do  not  increase.  The  average  prognosis  is  cer- 
tainly worse  among  hospital  patients  than  in  those  of  better  position^ 
in  whom  suitable  conditions  of  life  can  be  secnred  and  maintained  for  a 
longtime.  But  in  this,  as  in  so  many  diseases,  the  observed  tendency 
is  the  only  trustworthy  guide  to  prognosis,  and  it  is  never  right  to 
eidude  the  hope  of  ultiroate  improvement  and  even  of  posaihla 
i#covery. 

Treatmkitt. — The  first  and  most  import^mt  element  in  treatment 
is  to  secure  tranquillity  of  mind  and  rest  of  body.     Frequently  as  tha 
hearty  in  this  disease,  beats  during  rest»  it  is  quickened  still  more  by 
•  8e«  'Tran»,  Oph.  Soc.,'  1886,  p.  26. 
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menial  emotluu  and  plijstcal  eiertioD,  &nd  every  Avaidable  coniime* 
tioii  BbouM  be  prevented.  In  a  severe  case  it  ifi  well  to  keep  tlie 
patient  in  tLe  recumbent  posture  for  a  time — in  bed  if  the  ouset  bai 
been  recent  tind  acute,  or  if  the  sjmptoms  are  severe.  Absolute  rett 
may  quickly  Lriog  the  pulse  down  from  120  to  90,  or  even  80.  Best 
ofteu  enables  diugs  to  do  good  whicli  bt;fore  were  powerless.  In  an/ 
case,  several  hours  of  each  daj  should  be  spent  on  the  8o£a»  and  onlj 
tbe  gentlest  exercise  should  be  permitted.  If  perfect  rest  is  desirable^ 
the  lack  of  exercise  mav,  in  some  degree,  be  compensated  by  gentle 
daily  massage.  Complete  change  of  air  has  often  been  followed  bj 
marked  improvement,  but  as  a  rule  muuutain  air  is  not  desirable. 
Most  patients  do  best  at  the  seaside,  if  tbe  air  of  the  place  is  not  too 
stimulating.  A  sea  vojage  is  a  somewhat  hazardous  measure.  In 
each  case  tbe  effect  of  cbange  must  he  carefully  watched,  since  it  ii 
not  alwaj  possible  to  foretell  its  influence.  There  is  no  trustworthy 
evidence  tbat  any  particular  locality  is  specially  beue&uial. 

Medicinal  treatment  is  uncertain  in  its  results.     Drugs  that  havi 
clearly   done   good   in   some   instances  have   been   quite  ineffectual 
in   other  cases.     This  statement   applies  to  iron,   quinine,  arsenict 
strychnia,  and  other  tonics.     In  spite  of  aneemia,  iron  fails  in  most 
cases  to  improve  the  condition  of  the  patieut,  and  seems  sometimes  I 
even  to  do  harm.     Yon  Graefe,  whose  experience  of  the  disease  ^ 
very  large,  came  to  the  conclusion  that  iron  is  useless  in  the  height' 
of  the  malady,  but  that  it  does  good  when  a  certain  amount  of 
improvement  has  occurred,  aud   the   pulse  has  fallen  below   IQO. 
Iodine  and  iodides  have  been  thought  by  many  to  be  positively  harm- 
ful ;  nevertheless,  (-asea  are  occasionally  reported  in  which  benefit  has i 
followed  their  internal  admiuistration  or  external  use.      Bromide 
seldom  inQuence  tbe  disease  itself,  but  are  often  useful  for  the  purpose 
of  lessening  irritability  and  promoting  sleep.     Antipyrine  has  htem^ 
btrongly  recommended  by  Gauthier,  but  sulphunal  has  been  found  hfl 
many  tbe  most  valuable  hypnotic  (gr.  15 — 25)  ;  it  is  said  to  lessen  thtl 
over-action  of  the  beart,  and  to  some  extent  the  other  symptomSi  i 
given  twice  a  day  in  10  gr.  doses.    But  it  should  not  be  thus  admio^l 
istered  for  k>ng. 

Drugs  that  slow  tbe  pulse  would  seem  to  be  specially  indicated,  bat 
the  experience  of  di£Eerent  observers  is  as  much  at  variance  on  thit] 
point  as  on  the  action  of  tonics.     It  is  certain  that  digit^iUs  fails,  ia 
most  cases,  to  produce   any   permanent  efiect,  and  yet   cases   are 
occastoually   publij*bcd   in   which   digitalis  and   iron  together  liave.| 
seemed   to   cure   tbe   patit^nt.     Trousseau   thought  dlgilalis   useful  i 
when  given  in  full  doses,  so  as  to  reduce  the  pulse  to  sixty  or  seventy 
beats  per  minute.     SiropbantLus  bjia  been  said  often  to  do  good,  and 
to  be  free  from  risk  of  Liirm.^     Yeratrum  virlde  docs  not  seem  to 
possess  any  special  advantage.     Aconite  has  been  recommended  in 
doses  of  five  miuims  of  the  tincture,  increased  gradually  to  twenty, 
•  FcrgeiMon,  '  New  York  Med.  Bsc,*  18Q0|  lldbim,  loc.  cil. 
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BelUdoona,  however,  is  the  drug  that  hat  teemetl  most  often  dis- 

iincUj  tisef  uL     It  should  be  given  in  gradually  increa&iog  doses,  until 

the  maximum  qnantttj  is  reached  that  the  patient  can  bear.     Either 

^ihm  ttocture  or  tbe  extmct  maj  be  givea*  or  atropine  may  be  injected. 

EiouDced  symptoms  may  disapj^ar  entirely  under  its  ute,  and  still 

more  frequently  marked  improvement  results.    Both  belhidonna  and 

^digitalis,  it  may  be  noted,  have  an  itiflueoce  on  the  small  arteries, 

acreasing  thoir  tone.     Ergot  has  ranly  failed  to  disappoint.     Pro 

:>nged  hydropathic  treatment  has  been  strongly  praised,  chiefly  by 

'continental  physicians. 

The  application  of  voltarsm  to  the  cerTical  sympathetic  has  been 
I  lecom mended,  and  often  employed.     It  is  not  certain  to  what  extent 
lie  sympathetic  is  influenced;  since  we  cannot  by  siieh  application  to  ft 
healthy  indiTidual,  obtain  any  dilatation  of  tbe  pupil.     The  application 
ia  followed  in  many  cases  by  a  distinct  fall  in  the  frequency  of  the 
puke  (amounting  to  ten  or  even  twenty  beats  per  minute),  and  some* 
|times  by  a  slight  diminution  in  tbe  sisse  of  the  thyroid.     I  have  em- 
ployed the  treatment  in  many  cases  and  have  known  the  pulse  to  f^ill 
twenty  or  thirty  beats.     The  effect,  unfortunately,  is  usually  transient, 
ftnd  although  repeated  applications  may  sometimes  cause  a  sligbt 
legree  of  [permanent  improvement,  this  is,  as  a  rule,  trifling.     When 
all  the  symptoms  have   disappeared,  other  measures  were  generally 
employed  at  the  same  time,  and  the  treatment  continued  for  a  long 
period.     Bi>th  electrodes  may  be  placed  along  the  anterior  edge  of  tlie 
tvfeemo- mastoid,  one  above  and  one  below,  or  one  electrode  may  be 
I  placed  in  either  of  these  positions  and  the  other  on  the  lower  cervical 
iapines  or  beneath  the  occiput.     A  weak  current  only  should  be  ein- 
I  ployed,  such  as  causes  a  moderate  amount  of   tingling  in  the  skin, 
[Faradism  from  the  neck  to  the  face,  thyroid,  and  cai'^diac  region,  has 
l^een  advocated  by  Vigouroux  and  Charcot. 

Surgieal  Trea/«i^tf.— Excision  of  the  thyroid  is  scarcely  practicable 
when  the  disease  is  fully  developed.  The  dilatation  of  the  blood- 
vessels renders  the  operation  very  formidable,  while  it  has  other 
special  risks,  immediate  and  remote.  In  a  few  cases,  chiefly  early,  it  it 
said  to  have  been  successful  in  arresting  or  curing  the  disease,  and  in 
some  other  cases  in  which  an  operation  was  justified  by  threatened 
suffocation,  but  in  most  the  enlargement  of  the  thyroid  presented  some 
peculiarity  and  differed  from  the  ordinary  extremely  vascular  form 
In  this  disease,  nn  in  ordinary  goitre,  excision  of  the  isthmus  causes 
atrophy  of  the  whole  gland,  but  the  operation  has  not  been  followed 
by  permanent  results  to  the  other  symptoms  of  the  exophthalmic  form. 
Eicision  has  failed  to  influence  the  symptoms  in  some  recorded  eases. 
In  one  patient  on  whom  the  operation  was  performed,  the  resulting 
atrophy  of  the  gland  did  not  materially  influence  the  exophth&tmua* 
and  there  was  also  considerable  valvular  disease  of  the  heart,  which 
caused  death  four  mouths  later,*  The  same  may  be  said  of  setons, 
*  Briitowe^ '  TrRQ«.  Oph.  Soc.,'  1886.     Tho  krge  proportion  of  publiihed  caMS 
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caateiiBation,  and  ioject^ons  of  crgotiii.  Handheld  Jones  luM  teen 
inject ious  of  iroD  into  tHe  thyroid  give  rise  to  alarming  symptomi. 
On  ibe  whole,  the  results  of  surgical  treatment  are  not  at  present  en* 
couragiiig,  but  it  is  possible  that  the  future  maj  disclose  the  means  of 
making  it  more  effectual.  EspeeiaJlj  it  deserves  note  that  ligature  of 
the  arteries  of  the  thyroid  Is  said  to  Lave  the  game  effect  as  extirpation, 
and  to  augment,  to  three  times  the  normal,  both  the  absorption  of 
oijgen  and  the  formation  of  carbonic  acid.* 

j^ong  special  symptoms  that  may  call  for  treatment,  the  paroxysmt 
of  palpitation  and  dyspncea  are  best  relieved  by  "  derivatives/*  as  hip- 
baths and  mustard  plasters  to  the  feet,  with  cold  to  the  thyroid  (if 
its  enlargenieot  is  sufficient  to  be  a  cause  of  dyspncea)  and  bj  full 
doses  of  digitalis.  Ether,  ohloroform»  and  morphia  also  aometimet 
give  relief  in  this  condition.  Trousseau  found  a  copious  venesection 
effectual  in  relieving  such  am  attack  when  other  measures  failed.  Any 
inflammation  of  the  eyeball  must  be  promptly  treated,  to  obviate^  ii 
posaible«  the  danger  to  sight. 


PABAI/YSIQ  AFTER  ACUTE   DISEASES. 


Many  acute  diseaseSi  especially  the  acute  specific  di  sea  sea*  are  occa- 
sionally accompanied  or  followed  by  symptoms  of  impairment  of  func- 
tion of  the  nervous  system.  Of  these  symptoms,  motor  palsj  is  the 
most  frequent.  One  of  these  diseases,  diphtheria*  is  followed  hj  palsy 
of  a  special  character,  which  vrill  be  separately  described.  In  the  other 
maladies,  the  nervous  symptoms  vary  much  in  their  character^  and 
evidently  also  in  their  mechaniBm.  They  are  on  the  whole  rare,  but 
less  BO  after  some  diseases  than  after  others* 

In  the  course  of  any  acute  disease,  sudden  symptoms  oay  come  00, 
■uch  as  indieate  the  occurrence  of  a  vascular  lesion  in  the  brain. 
Usually  there  is  sudden  hemiplegia,  which  may  be  accompanied  by 
loss  of  speech,  and  may  persist  or  may  pass  away  according  to  the 
position  of  the  lesion.  In  some  cases,  especially  in  children,  convul* 
sions  attend  the  onset,  but  chiefly  when  the  lesion  is  cortical ;  pos* 
sibly  the  greater  frequency  of  convulsions  in  children  is  became  the 
central  lesion  is  in  them  more  frequently  at  the  surface.  The  morbid 
process  varies  in  different  cases.  In  some  there  is  embolism,  conse- 
quent on  endocarditis,  which  may  complicate  any  one  of  these  diseases, 
but  is  most  frequent  in  scarlet  fever.  In  other  cases,  the  lesion  is 
probably  thrombosis  in  an  artery  or  in  a  surface  vein,  and  the  latter 
is  especially  probable  in  the  case  of  children.    In  other  very  mre 

in  which  benefit  resulted  saggeBtt  that  a  §1111  krger  nvimWt  wiiboat  benefit^  havt 
been  nTjpubliihed. 
•  Tiuroh«nofft '  Sohwds.  Oorr^.B!.;  18d9. 
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agiJii,  there  b   hmniorrhage.      AM  stich  secoiidarjr  cerebral 

lions  are  most  common  in  cbildreii, 

Tbe  other  ajmptoma  met  with  present  no  general  corretpondence 
in  character ;  thej  maj  be  cerebral  or  spinal,  or  such  aa  iDdicate  an 
affection  of  the  peripheral  uerTes.  In  other  cases  the  sjmptoma  are 
those  of  functional  disturbauce,  so  me  time  a  prolonged.  The  affecttons 
of  the  nenrous  ajstem  which  occur  duriug  the  acute  disease,  besides 
the  vascular  leaionj  already  meutioaed,  are  generally  inflammatoryt 
and  seem  due  to  tbe  influence  of  the  Tirus  of  the  primary  disease, 
whicli  often  causes  iBEammation  in  other  organs.  Those  that  follow 
the  disease  vary  not  only  iu  their  chara^^ter,  but  also  in  the  date  at 
whidi  they  occur*  Many  facts  make  it  probable  that  they  are  due  to 
iome  product  of  the  organisms  which  may  be  safely  assumed  to 
constitute  the  virus  of  most  of  the  prinmrj  diseases.  Tiiia  product 
or  **  toiine  "  has  oertainly  sometimes  a  powerful  action  on  the  nerrons 
system  (see  ** Tetanus,  Pathology*'),  and  it  is  probably  the  agent 
by  wbich  most  sequela  are  produced  that  are  not  the  result  of  the 
simple  debility  caused  by  thu  acute  malady. 


Ttphoxd  Fbfib. — Apart  froui  tbe  swdden  bemiplegia  already 
mentioned,  which  is  very  rare  in  typhoid  fever,  the  most  common 
nerve-s^'mptoms  indicate  a  special  influence  of  the  poison  on  the 
brain.  The  common  deafness  is  apparently  produced  in  this  manner 
by  an  interference  with  tbe  functions  of  the  auditory  nerve.  Lose  of 
speecb  is  not  uncommon.  It  occurs  chiefly  towards  the  close  of  the 
disease  and  during  convalescence;  it  may  come  on  as  the  deafness  is 
passing  off.  There  is  generally  complete  Bpeechlessness,  and,  although 
it  is  called  aphasia,  there  is  no  disorder  of  speechp  or  partial  loss,  such 
as  occurs  in  cases  of  organic  disease  of  the  brain.  The  patient  can 
trnderstand  perfectly  what  is  said,  and  may  bo  able  to  express  assent 
and  dissent  by  signs^  or  even  to  write.  In  oue  ease  under  my  obsenra- 
tion  tbe  condition  developed  gradually  by  a  disuse  of  the  lips,  which 
were  dry  and  cracked;  the  loss  of  the  labial  articulation  rendered  tlie 
words  almost  uointelligibley  and  they  gradually  ceased  to  be  uttered. 
The  condition  ma^  last  for  some  weeks.  In  one  recorded  case  it  was 
associattd  with  general  choreoid  movements.*  Not  ntieounectedt 
probably,  with  such  lo^s  of  speech,  is  tbe  mental  weakness  that  so 
often  attends  convalescence  from  typhoid  fever,  and  may  amount  to 
actual  imbecility.  Impairment  of  memory  is  comiiion.  Occasionally 
there  is  some  more  pronounced  mental  derangement,  generally  in  the 
form  of  chronic  deluHional  insanity.  These  cerebral  symptoms  always 
pass  away  in  time,  but  in  adults  the  memory  may  never  be  so  good  at 
before  the  fever. 

Paraplegic  weakness  is  not  uncommon,  and  this  also  occurs  when 
the  disease  is  on  the  decline  or  during  convalescence,  or  at  least 
ia  then  recognised.  In  some  cases,  tbe  weakness  due  to  the  fever 
•  Dfl  U  Hjurpo, '  B«v.  m6d«  d«  k  Bmue  Bom./  1S83,  No,  §, 
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seems  to  persist  io  the  legB»  and^  aa  in  one  case  tinder  inj  obaerraiion, 
when  the  patient  is  seen  some  moatlis  after,  there  is  distiQot  defect  of 
power,  with  excessive  knee-jerk  and  foot-olonus.*  Money  has  ijideed 
found  that  there  is  gencnilly  an  excess  of  mjotatic  irritabilitj  daring 
the  diseftM.f  In  other  cases  actual  paraplegia  comeo  oa  more 
tupidlf^  although  not  suddenly,  and  may  increase  to  a  considenble 
degree  of  weakness,  although  there  is  rarely  abeolute  loss  of  power. 
The  onset  may  be  attended  with  spinal  tenderoess,  and  with  byper- 
asthesia  or  various  suLjective  sensations  in  the  legs,  and  theso  may 
be  followed  by  defect  of  sensation.  It  is  probable  that  tbe  symptoms 
are  due  to  disaemlnated  myelitis  of  alight  intensity.  They  usually 
pass  away  in  the  course  of  a  few  weeks.  In  very  rare  oases  paralytio 
symptoms  are  of  greater  severity.  The  weakness,  commencing  in  tba 
legs,  may  invade  the  arms,  and  when  such  extension  occurs  rapMly 
the  case  becomes  one  of  the  so-called  "acute  ascending  parahsis,'* 
and  death  has  been  known  to  occur  in  the  coni'se  of  a  few  days. 

Limited  atro|jhic  paralysis  occurs  in  some  eases,  especially  donng 
convalescence^  It  is  sometimes  very  severe,  and  may  leave  permanent 
disability.  In  acute  cases  the  lesion  is  probably  alwayt  spioal,  ante- 
rior polio-myelitis.  There  is  loss  of  power,  variable  in  extent*  with 
rapid  wasting  and  loss  of  famdic  irritability  in  the  muscles  mi 
affected.  Although  a  considerable  amount  of  recovery  always  occun.^ 
there  may  bo  permanent  atrophy  of  certain  muscles.  In  one  case  of 
such  acute  atropbic  paralysis,  affecting  only  the  extensors  of  the 
wrists  and  fingers  (as  in  lead-poisoning,  &c.),  with  rapid  loss  of  all 
irritability.  Shore  found  acute  infiammation  of  tbe  anterior  coniua 
from  tbe  third  to  the  eighth  cervical  nerves.  The  onset  was  three 
weeks  after  the  typhoid^  and  the  patient  died  from  pneumonia  two 
weeks  later.  J  Polio-myelitis  is  more  frequently  secondary  to  typhoi( 
fever  than  to  any  other  acute  specific  disease.  When  the  onset  is  subJ 
acute  it  is  probable  that  in  many  cases  such  symptoms  ana  due,  not  to 
polio-myelitis,  but  to  multiple  neuritis.  This  was  probably  present  in  a 
case  described  by  Alexander,  in  which  typhoid  fever,  in  a  patient  aged 
twenty,  waa  followed  by  wasting  of  muscles  with  loss  of  electrical 
irritability  and  of  the  knee-jerk,  and  paralysis  of*  one  vocal  cord. 
The  development  of  tbe  palsy  was  accompanied  by  severe  pains  in  the 
leg8.§  Eecovery  was  complete.  Such  symptoms  have  probably 
due  to  neuritis  in  cases  in  which  they  involved  all  the  extremiti 
since  this  sequel  has  also  been  proved.  The  distinction  of  the  cen^ 
or  peripheral  nature  of  many  cases  is  very  difficult,  and  depend 
chiefly  on  the  presence  of  pains  in  the  hands  and  of  nerve  tendemi 
In  some  cases  of  local  atrophy,  as  of  one  arm,  pains  and  tenderness 

*  11  if  not  uncommon  for  »dulti  After  typhoid  never  to  regfmn  tbe  good  wmlkiog J 
powerfl  they  bftd  before  the  iUneci*  although  there  ii  notbing  tb*t  cmn  bs  i 
p&rolyii». 

t  'Uncet,*  1885.  J  'St,  Bartbolomew'e  Hofp,  Bep^/i 
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b*v6  tUAde  an  isolated  neuritia  probable,  which  ma/  Bometimes  b« 
excited  bj  eyeu  slight  pressure. 

In  very  rare  iEstances  paraplet^ic  or  general  weakness  after 
tjphoid  feTer  baa  been  aasooiated  with  paraljjiis  of  the  soft  palate, 
but  even  these  cases  do  not  resemble  closelj  dipbthjeritic  paraljsii. 
There  is  neyer  the  loss  of  acoouimodatiotir  or  the  alow  progress  of 
palsj  from  ooe  part  to  aoother,  ^ 

Paraljsia  of  cranial  Derfes  has  been  seen  in  a  few  instances,  and  in 
iWOOMesy  paralysis  of  tbe  abductors  of  the  vocal  coriJs  occurra]  in  so 
oooiplete  a  degree  aa  to  necessitate  tr&cbeotooij  (Eehn,  YiUemiii). 
Optic  neuritis  is  a  Terj  rare  sequel  of  t/pboid  fever<  Localised 
nenralgic  pains  in  the  course  of  the  spinal  nerveti  are  occasional! j  met 
with  during  convalesce  nee*  They  have  been  known  to  be  accompanied 
bj  spots  of  anaestheaia,  and  are  then  donbtless  due  to  neuritbi. 
Landousy  records  a  case  in  which  a  spot  of  such  aneesthesia  in  the 
groin  was  permanent. 

The  muscular  tremor,  which  is  occasionally  so  conspicuous  during 
the  course  of  typhoid,  maj  continue  during  convalescenee,  and  it  luui 
been  known  to  persist  and  to  be  followed  bj  the  symptoms  of  diasemi* 
nated  sclerosis  (Ohauffard,  Ebstein*  and  Westpbal).  Tbe  tremor 
never  goes  on  to  paralysis  agitans*  In  girls,  hysterical  symptoms 
are  not  rare  during  tbe  course  of  the  disease  aud  during  convaleft- 
cenoe;  contractures,  aiieestheaia^  and  even  convuliiona  have  bee& 
met  with. 

Ttfhus  Fetbs. — ^After  typhus  fever,  symptoms  have  been  met 
witb  very  similar  to  those  that  may  foliow  typhoid.  Paraplegic 
weakness  is,  however,  less  common ;  p;iraly«is.of  OTauial  nerves  occurs 
only  in  consequence  of  an  attack  of  meningitis  complicating  the  fever; 
while  paralysis  of  the  palate  has  not  been  met  with.  Bernhardt  has 
recorded  a  case  of  neuritis  of  tbe  musculo-apiral  nerve,  which  may 
faATe  been  set  up,  as  paralysis  in  this  nerve  so  often  is,  by  pressure 
upon  it  during  the  period  of  prostration  and  inertia.  Barely 
symptoms  of  multiple  neuritis  have  fill  owed  typhus.  Optic  neuritis 
has  also  been  observed,  although  even  more  rarely  than  after  typhoid. 

Ebtsipilas  is  seldom  followed  by  paralysis.  In  oae  remarkable 
caaefp&^i^ljAi^^^  ^^^  ^^t  palate  and  of  the  posterior  erico-arytsanoids 
(abductors  of  the  vocal  oords)  followed  facial  erysipelaa  and  one-sided 

*  True  diplitheria  &ooa«titD«t  ooinpUcmtet  ^hoid  fever,  and  may  he  foUqwfd  by 
cbarmcterbtie  paraljrtU,  ai  in  a  eaie  related  by  Dr,  Murcbiion.  In  the  oa«ei  in 
which  membrane  in  the  throat  baa  beeu  regarded  a«  an  effect  of  tbe  tjfphoid*  it  b 
poMible  tbat  the  virue  of  diplitboria  may  have  been  aleo  pretvut.  This  point  deaervea 
further  oooeiJeration  in  tbe  caeca  that  are  followed  by  pitlatitie  paliy,  evpedattj  when 
there  is  general  muicular  weftkoeM.  (See  Boee,  'Coogreit  American  Phj«./ 
1888.) 

t  t  etthp  '  Berlio.  klin.  Wochenichrift.'  1874,  No.  19. 
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pDeumoina,     Tbe  paralfsia  of  the  larjnx  necessitated  tr&cfa 
and  appears  to  have  been  permanent- 

TARioiiA^ — Spinal  ajroptoma  are  more  oommon  m  coniiectton  wil 
•mallpox  than  with  any  otlier  of  tbe  eraptive  ferera.  The  fact 
atgocjiited  by  TrouBsean  with  the  severe  pain  in  the  back  which  occi 
at  the  onset,  on  tbe  ground  that  this  pain  may  be  aooompanied 
weakness^  formication,  and  tiDgling  in  the  legs^  plantar  pain« 
retention  of  urine,  and  that  these  sytnptoniB  pass  away  with  the  pftiv' 
in  the  back  on  the  appearance  of  the  eruption.  More  prononncfd 
spinal  sytuptoma  may  come  on  during  the  height  of  the  disease,  or 
especially  during  convalescence.  There  is  paraplegic  weakness,  witb 
or  without  afl'ectioii  of  sensation,  and  varying  much  in  d( 
Eecovery  io  severe  cases  may  be  iDComplete.  The  symptoms 
bably  depend  upon  wyelitia,  which  ^  disseminated  through  the  oord, 
was  actually  found  by  Westpbal  in  oue  case ;  the  grey  and  white  sub- 
stance was  occupied  by  acattered  apots  of  softening,*  Acute  atrophic 
paralysis  has  also  been  observed ;  it  is  aometimea  due  to  polio-myelitis 
(as  Koger  was  able  in  one  case  to  demotistrate)^  but  probably  in  manv 
cases,  and  perhaps  in  all  tbose  in  wbich  the  onset  is  subacute,  it  U  ths 
result  of  oeuritLB.  In  a  case  of  atrophy  in  one  arm,  JofEroy  could  find 
no  change  in  the  cord,  but  only  an  acute  degeneration  of  the  nerves. 
In  many  other  cases,  the  character]  a  tic  symptooisof  multiple  neuntiai 
affecting  all  the  limbs,  and  sometimes  other  parts,  have  come  on  at 
an  interval  after  the  variola  (see  vol.  i,  p.  114).  Ataxy  of  both  arms 
and  legs,  persisting  for  a  long  time  after  the  primary  disease,  but 
ultimately  passing  away,  has  probably  been  due  to  tbe  same  caase. 
Acute  ascending  paralysis  has  been  obi»erved  during  convalescence^ 
fatal  in  a  few  days,  and,  us  in  oi^her  cases,  without  recognisable 
lesion.f  Occasionally  paralytic  symptoms  extend  to  the  cerebral 
well  as  the  spinal  functions.  The  ocular  muscles  have  been  paraly 
perhaps  from  neuritis.  SmaEpox  has  also  been  followed  by  symptoml 
of  iDsular  8cleroais.| 

Mkasles.— Spinal  symptoms  may  occur  during  and  after  measlei>" 
Tery  similar  in  characters  to  those  which  follow  smallpox.  Those  of 
acute  polio-myelitis  are  the  most  frequent,  but  acute  ascending  para- 
lysis has  been  met  with  (Bergeron  and  Licgeard),  A  retnarkable 
case  of  diaaeminated  myelitis  has  been  recorded  by  Barlow.§  Heiui- 
plegia,  probably  from  thromboisis  in  a  cerebral  vessel,  has  also  been 
met  witb,  Ofjtic  neuritis  has  only  been  observed  as  a  result  of 
coincident  meningitis. 

*  FocL  of  tof  Utiiiig  hftvs  alio  beso  d«g«rib«d  by  OwDMohiiio*  Siul  hy  JoflVoj  and 

t  Bembftrdt^  *  BerL  klio.  WoobsoiobV  1871*  No.  47;  Qroa  and  BMuvsi^t  'L'Co. 
aiAi./1884,No.  13L 
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ScABLBT  Fetbb. — Spinal  ayojptoma  are  rare  after  scarlet  fever; 
•adileii  cerebral  beiuiplegia  m  not  infrequent^  and  is  probably  due  to 
emboliflm  from  scarlatinal  endocarditis,  or  to  spontaneous  thrombosis. 
It  may  occur  during  or  apart  from  kidney  sequelae,  ConTulsiona, 
which  maj  persist  aa  epilepsj,  are  ako  more  f  requeot  after  scarlet 
fever  than  after  anj  other  acute  disease  (see  p.  7SS)*  Kenro-retioitU 
has  been  many  times  observed  to  follow  scarlet  feTer^  without  any 
rsnal  complication*^ 


1_  Mi 

^^th 

l^ral 


MiTKPa. — Palsy  of  aeeommodation  baa  been  described,  butwaa  met 
ith  ouly  in  one  case  in  an  exteusive  epidemicf  Joffroy  observed 
lysis  of  the  limbs  in  one  instance ;  there  was  loss  of  electrical 
irritability  and  of  reflex  action,  and  the  muscles  were  tender.!  It  ia 
possible,  however,  that  in  each  of  these  cases  there  may  have  been 
undiscovered  diphtheria^  in  the  second  case,  indeed,  slight  angina 
observed. 


Max^abial  Fbvkb, — Duniig  the  course  of  severe  malarial  ferer 
BiDgular  paralytic  symptoms  bave  been  met  with,  especially  hemi- 
plegia and  apLasia,  whtch  are  &aid  to  pass  away  under  the  inflnenoe 
of  quinine,  and  are  therefore  ascribed  to  an  effect  of  the  malarial 
poison  on  the  nerve-centres  (Grasset).  Graver  and  more  lasting  sym- 
ptomj  of  the  same  class  have  been  met  with  in  cachectic  subjeotSi 
and  have  been  ascribed  to  obstruction  of  cerebral  veBsels  by  pigmen* 
tary  matter.  Tbe  most  frequent  paralysis  due  to  malaria  is  that  of 
the  feet,  less  commonly  also  of  the  hu,uds,  which  is  characteristic  of 
multiple  neuritis.    This  form  has  been  described  iu  voL  i 

IHsKiTTSBT,  when  severe,  haa  been  followed  by  paraplegia,  com- 
mencing with  tingling  in  the  skin,  and  pains  along  the  course  of  the 
nerves,  Bucceeded  by  motor  and  sensory  paralysis,  sometimes  with 
muscular  waating.  Tbe  arms  may  also  be  involved.  These  iym- 
ptoma  somei lines  occur  duriug  the  course  of  the  disease*  They  are 
probably  due  to  myt-litis  or  to  peripheral  oeuritis*  In  one  case,  extea* 
live  softening  was  found  in  the  cervical  and  lumbar  eulargemente 
(Delioux). 

DiAnnHCBA. — Simple  diarrh<Bft,  whether  spontaneous  or  the  result 
<kf  undue  purgation,  has  been  followed  by  spinal  symptoms,  usually 

*  In  tciu-ltfi  fever  there  is  sooieUniee  f»lie  memlirmDe  tn  the  tbroi^  like  tb^t  of 
dtphthem,  and  the  p»tieiit«  are  often  Mild  to  have  hivd  both  dtsieaBee.  My  co11e«giie 
Dr.  B&iio<v,  whoee  erperience  of  th(»e  casee  ii  very  large,  informB  me  tliet  be  b«i 
never  known  dlplitheritio  peniljiis  to  follow  tbit  complicntion,  end  bence  it  ii  very 
doubtful  wbether  tbe  membrmne  ie  an  indication  of  true  dipbtberia*  It  ia  poielble, 
boir#rer,  tbat  there  are  two  forme  of  ihU  coinpUc«tioa»  one  truly  diphtberttio  (eee 
Heabner,  *  Jahrb.  f,  KlDderbeilk^'  Bd.  sIyi  and  Deaune,  'Beriobt  aue  d.  Jt^iuier* 
•plialp'  Beme^  1S78  luid  1879). 

t  Doae. '  KL  MonmUbl  f.  Augenb.,'  IBSS,  p.  27B, 
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traBsieat,  tOiiieiiaiea  more  severe.  In  woineQ,  hjrMteric&l  syixiptoziii 
also  reauU  from  the  peculiarlj  depretaing  effect  of  diarrhcea  on  tbe 
nerroua  sjatem.  Tetany  is  au  occasional  sequel,  espeoiallj  in  children* 
in  whom  exhausting  diarrhoea  sometinids  causes  also  cerebral  tbrou- 
bosis,  or  the  sjmptooia  of  cerebral  ansBmia  termed  **  bjdrocepbaloid  " 
(see  p.  370). 

AcxTTE  Ehkcmatism, — No  palaj  is  common  in  ooniiectioQ  with 
acute  rheumatism,  nxcept  the  embolic  hemiplegia  that  is  tbe  result 
of  endocarditis.  Mvelitia,  especially  polio-myelitis,  has  been  thought 
to  be  a  frequent  sequel,  but  the  cases  on  which  this  opinion  has 
babied  have  been,  for  the  mobt  part,  those  in  which  pains  in  tbe  li 
bare  attended  the  onset  of  tbe  spiual  disease,  and  bave  given  rise  to 
an  erroneous  diagnosis  of  acute  rheumatism.  It  is  posdUe,  bowefer. 
that  rheJimatism  and  myelitis  may  both  result  from  the  same  ex- 
posure to  cold,  which  may  certainly  cause  arthritis  and  polyneuritii*  ss 
coincident  effects  (i$ee  vol.  i).  A  patient  aged  thirty  had  subacute 
articular  rheumatism  of  both  ankte- joints,  with  considerable  pain, 
and  this  was  followed  by  incomplete  patsy  of  ail  Itmbs,  distuTbanoe 
of  sensibility,  partial  atrophy  of  tbe  muscles  with  the  degeneratiTS 
reaction,  loiis  of  tbe  knee  jerk,  tremors,  and  iiiToluntary  twitcbingf; 
tbe  facial  nerves  were  also  invohed,  and  some  optic  neuritia  super- 
Tened** 


INFLUENZA, 


There  is  no  acute  malady,  with  the  exception  of  dipbtberla,  after 
which  disturbance  of  tbe  nervous  system  is  so  frequent  as  aftt^r 
influenza,  and  there  is  certainly  no  disease  that  has  such  Taried 
nervous  sequels.  This  effect  of  inHuenza,  although  long  known,  has 
never  been  perceived  so  distiuctly  as  in  the  severe  outbreak  of  the 
last  foor  years.  1890-93.  Functional  disturbance  of  the  nervous 
system  seems,  indeed,  to  be  a  direct  effect  of  the  virus  of  tbe  disesj^^ 
since  it  formH  an  almost  constant  feature  of  the  acute  affectiod^^l 
That  which  existst  during  tbe  febrile  stage  may  persist  in  eimila^^^ 
form  for  many  days  or  weeks  after  the  general  disturbance  is  at  ao 
end.  Symptoms  of  similar  or  different  nature  may  develop  within  a 
fortnight  of  tbe  cessation  of  tbe  acute  attack ;  and,  lastly,  during  this. 
or  afterwards,  organic  disease  may  develop  in  tbe  central  organs  or 
peripheral  nerves.  Some  of  the  most  severe  sequelae,  moreover^  have 
followed  second  or  third  attacks  of  influenza  wbicb  were  mild,  and 
sometimes  even  trifling.  On  tbe  other  hand,  there  baa  been  a  dii* 
position  to  associate  with  influenza  affections  of  the  nervous  system 
which  have  come  on  six,  nine,  or  twelve  months  after  the  primary 
disease,  without  any  other  connection  with  this  than  tome  impnir- 
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meal  of  coostitutiou&l  strengtli,  sucli  &0  follows  every  depressing 
ftcilte  illness.  Such  remote  affections  cannot  be  regarded  hs  tbe 
specific  cotise^y Alices  of  iniueuza.  Moreover,  miiuj  of  tbe  direct 
•equela  cannot  be  regarded  as  quite  special,  since  so  often  a  previous 
disposition  to  them  can  be  distiuctlj  traced. 

Tbe  mental  state  and  pbysical  depression  or  Inertia,  seldom 
absent,  rareljr  cease  with  the  acute  attack;  this  almost  universal 
sequel  has  become  familiar  to  every  one.  It  is  not  surprising  that, 
espeoially  in  predisposed  individuals,  definite  melancholia  should 
grow  out  of  it,  sometimes  of  the  bypochoudriacal  type,  sometimes 
with  definite  delusions,  and  occaHionaUy  with  suicidal  impulses. 
Delirium  occurs,  though  not  frequently,  in  the  acute  stage,  and  there 
may  le  subsequently  a  period  of  m<^ntal  derangement  with  excite* 
mant,  sometimes  with  b^illucinationsi  it  is  very  rare  for  this  condi* 
tion  to  amount  to  actnal  mania.  Mental  dulness  is  more  frequent, 
and,  in  the  old,  it  may  amount  to  positive  dementia,  which  is  some- 
times actual  mindlessnesii.  Very  beldotu  iuOuenza  has  been  followed 
by  advanciug  symptoms  of  general  paralysis  of  the  insane,  chiefly 
when  commencing  symptoms  had  preyiously  existed,  With  the 
exception  of  tbe  laat^  and  of  senile  derangement,  these  pi»ychical 
sequelas  are  usually  transient,  melancholia  being  the  most  pro- 
longed. 

Of  other  forms  of  functional  disturbauce,  hysteria  is  very  common 
in  those  who  are  predisposed  to  it,  and  has  l>eeu  met  with  id  men  and 
IB  cbildren,  and  in  almost  every  phase.  A  state  of  trance,  simple  or 
Oktaleptoid,  has  occurred  immediately  after  the  febrile  stage.  Con- 
Tulsions  of  epileptic  character  have  commenced  soon  after  infiuensa,  or 
have  then  recurred  after  a  long  period  of  freedom  ;  and  in  one  case 
the  acute  illness  had  scarcely  ceased  when  tbe  symptoms  of  idiopathic 
tetanus  developed  and  caused  death  in  seven  days. 

Correbpujidiug  t^  the  prominence  of  pain,  especially  in  the  head  and 
back,  as  a  symptom  of  infiuenza.  we  meet  with  various  forms  of  neu- 
ralgia as  frequent  seqaelss.  Some  of  these  are  at  first  very  severe,  at* 
tended  with  local  tenilerness,  aod  so  persistent  as  to  make  it  probable 
that  there  was,  in  the  begiuning,  a  definite  neuritis.  The  intercostal 
nenresi  the  nerves  of  the  arm,  and  the  sciatic  nerve  are  not  uncommon 
&oats  of  sucb  symptoms.  Apart  from  such  isolated  neuritis,  many  cases 
have  been  recorded  in  which  tbe  ciiaracteristic  indications  of  multiple 
atruritis  came  on,  one  or  two  weekit  after  the  primary  disease,  and  con- 
tinued for  several  weeks  or  even  mootbs,  passing  away,  however,  as  a 
rule,  sooner  tbun  those  of  common  toxic  origim  In  such  cases  there 
have  been,  besides  symmetrical  nerve*pains  and  tenderness,  muscular 
atrophy  with  the  reaction  of  degeneration,  loss  of  tbe  knee-jerk, 
panes  the  sia*  and  sometimes  impairment  of  sensibility;  as  a  rule^ 
however,  the  sensory  fibres  have  seemed  to  suffer  less  than  the  motor. 

Especially  in  patients  who  inherit  or  have  acquired  gout,  or  have 
sulEered  from  rheumatisoa,  severe  and  very  obstinate  forms  of  what 
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may  be  termed  "fibroaa  rheiiTnatiam  **  are  oocasionallj  aet  up  If, 
influenza,   commetning  soou   after  the  latter  has   terminated,  butj 
continuing  for  many  montba,  aud  even,  in  late  life,  pasiing  into 
malady  likely  to  end  only  with  life.     F^n  on  moremetit — in  some 
of  the  upper  limbs,  or  especially  of  the  trunk,  the  loins,  or  one  linnbaf  *j 
and  inguinal  region,  and  often  the  hip  and  tbigh— is  a6sociated  with 
spoDtaneouB  pain  and  dilFuBe  tenderness.     There  may  be  greater  pain 
and  tenderness  alonj^  one  or  more  nerres  in  the  region,  snggetdog 
their  implication.    The  pain  and  tenderness  may  involve  the  epine. 
but  not  in  eqnal  degree  with  the  other  parts,  aud  often  with  simiUf^_ 
extensions.      8nch    symptomB    continue^   bnt    without    any   furthsl^H 
development.     In  other  cases,  moreover,  such  pains  in  the  fibrous        i 
tissues   become  especially   severe   about  the  Joints,  and  these  majr 
become  distinetly  inflamed.     In  some,  the  hip  or  knee,  in  others, 
the  finger  ^joints   thus   suffer;   in  the   latter   case  both   bands  are 
involved;    there  is  arthropatbie  wasting  of   the   muscles,   Hud  the 
malady  may  assume  the  aspect  of  pronounced  rheumatoid  arthritis. 

Grave  inflrtrnmationa  occasionally  develop  in  the  nerve- oentrei,, 
usually  during  the  febrile  stage  of  the  disease,  as  a  result  of  epedi  ' 
intensity  of  its  virus.  They  are  comparable  to  the  poeumonia  that 
occurs  at  the  same  stage,  and  is  often  associated  with  these  aifectiont 
of  the  nerve-centres.  The  latter  comprise  cerebral  meningitis, 
hffimorrhagic  cerebritis,  myelitis, — chiefly  in  the  cervical  region  and 
associated  with  meningitis,  or  else  disseminated,  occurring  in  scattered 
foci  throughout  the  cord,  These  affections  often  cause  death. 
Although  they  commeDce  during  tbe  acute  stage  of  the  disease,  and 
occasioDally  very  soon  after  its  onset,  their  efiects  may  only  le 
obvious  after  that  stage  is  or  should  be  over,  by  a  persistence 
of  cerebral  disturbance — which  may  at  first  have  been  ascribed  to  the 
derangement  of  function  by  the  blood-state — or  by  the  supervention 
of  such  symptoms  when  the  patient  seems  passing  into  convalescence, 
or  of  other  symptoms,  such  as  acute  paralysis,  which  are  unlike  those 
that  are  met  with  in  the  acute  stage. 

These  nerve  disturbances  seldom  involve  the  cranial  nerves.     Ooly 

in  multiple  neuritis  has  facial  paralysis  and  conspicuous  difficulty  o^^H 
swallowing  been  observed.  Although  infrequency  of  the  hcart?^^^ 
action,  and  vomiting  without  nausea,  may,  during  the  febrile  stage, 
show  a  special  action  of  the  poison  on  the  centres  of  the  medulla 
oblongata,  these  effects  are  not  usually  prolonged.  In  tbe  eye,  how- 
ever, optic  neuritis  has  been  occasionally  observed  immediately  after 
the  acute  affection,  as  after  so  many  other  acute  diseases,  and  the 
influence  of  the  blood-state  is  also  sometimes  manifested  by  retinitis 
with  spots  like  those  of  the  renal  form«  both  when  there  is  no  albu- 
minuria and  when  there  is,  and  also  with  or  without  inflammation 
of  the  papilla.  Betro-ocular  neuritis  has  also  been  met  with,  attended 
with  only  vevy  slight  visible  inflammation. 

The  treatment  of  these  varied  sequelse  of  influenza  presents  no 
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DIFHTHEBITIC  PAR/iLTSia 

Dipbtlieria  la  frequentl/  sucreeded  by  paralysis  of  definite  and 
peculiar  character^  such  as  is  not  met  with  after  other  acute  diseases, 
or  is  mtt  with  onlj  in  extremely  rare  instances.  The  occurrence  of 
paralytiis  af t^r  low  forma  of  sore  throat  has  long  been  known,  aud  was 
described  bj  the  elder  C  bom  el  as  obserred  in  am  epidemic  at  Paris  in 
1748,  hj  Ghisi  in  Italy  in  1749.  and  by  Bard  at  New  York  ia  1771. 
When  dii»htheria  came  to   be  diatiTiguiahed   from   other   forms  of 

igina,  it  alone  was  found  to  be  succeeded  by  this  paralysis.  Hence 
lit  is  almost  certain  that  the  eptdemio  sore  throats  which,  in  the  last 
^aentury^  were  followed  by  paralysis,  were  also  diphtheria.  It  is, 
indeed,  believed  by  some  thiit  a  similar  paralysis  occurs,  in  rare  cases, 
after  simple  or  herpetic  tonisillitis,  but  the  evidence  of  this  is  not  con- 
clttsiTe.*  It  is,  on  the  whole,  probable  that  all  sore  throats  followed 
bjr  paralysis  are  diphtheritic.  At  the  same  time  other  maladies  are 
oeoaaionaliy  followed  by  paralysis^  due  to  a  process  similar  to  that 
which  causes  this  form,  but  the  nature  of  the  primary  diseaie  baa 
usually  been  distinct,     Tbey  have  beeu  alreaiiy  mentioned. 

The  frequency  with  which  diphtheria  is  followed  by  paralysis  seems 
to  Tary  in  dilterent  epidemics  and  at  different  ages;  it  has  been 
▼ariously  stated  at  from  8  to  66  per  cent  It  is  probably  not  far 
from  the  truth  to  say  tliat,  on  an  average,  one  foui  th  of  those  who  do 
sot  die  from  the  primary  disease  subsequently  suffer  from  paralysis. 
liM  occurrence  is  not  influenced  bj  sex,  but,  according  to  the  statiBtics 
ooUeoted  bj  Landouzy,t  age  distinctly  iu creases  the  liability  to  suffer. 
The  sequel  may»  indeed,  occur  at  any  age.  frum  two  years  upwards, 
but  adults  furnish  a  larger  pruportiun  of  the  cases  of  paralysis  than 
of  diphtheria.  Sixty-eight  cases  of  paralysis  were  distributed  as 
follows  (Landouzy)  :— Under  10,  fifteen  ;  10— 20,  eighteen ;  20—30, 
thineeu;  30^ — 10,  eight;  40—50.  eight;  over  60,  six.  From  this  it 
would  seem  that  the  tendency  to  paralysis  is  very  slight  iu  early 
infancy,  and  that  it  increases  the  older  the  suferer.  I  have  seen  one 
severe  case  at  the  tige  of  sixty. 

The  previous  health  of  the  patient  seems  to  have  no  influence; 
paralysis  does  not  occur  more  frequently  in  the  weak  than  in  the  strong. 

*  C*se«t  however,  have  heen  met  with  (lee  p.  917}  that  tagg««t  thi.t  a  paralyiis 
closely  analo^ouB  to  diphtheritic  pnnlysii  may  o«cur  ai  m  primary  affeL-tion  witboul 
Miy  preccdiDg  acuto  diaoaM.  and  may  rtm  a  oottric  vimiUr  to  that  which  iQCce«da 
diphtheria,     1  hnre  seen  one  or  two  oaaet  taggestivc  of  thia  ooiicltiiloii. 

t  '  Det  PsraljFiiea  daos  let  maladies  aig^ue^'  Farit.  ISSOt 
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Kor  does  tbe  sereritjr  of  the  attack  of  dipbtberi&  determloe  ibf 
occurreooe  of  palsy ;  it  is  eqaally  likely  to  follow  &tta€k8  ihki  iiff 
severe  and  those  that  fire  irifUng.  It  occurs  after  diphtheria  of  tbt 
surface  as  well  as  aftor  that  of  the  throat.  The  celebr&ted  alienist  1 
Griesinger  died  from  pamlysis  succeeding  a  diphtheria  limited  to  tbe 
wound  producal  by  opening  a  perityphlitic  abscesa. 

Time  of  On$et, — Aa  a  rule  the  primary  disease  is  orer  before  the  i 
paralysis  comes  on,  tbe  moat  common  time  being  the  second  or  third  I 
week  after  the  termination  of   the  throat  affection.      Souietimt's^ 
however,  it  commences  during  the  course  of  the  diphtheria,  from  tlif  j 
fifth  to  the   tenth  day,  and  it  has  been   known  to  commence  i 
early  as  the  secoad  day.     These  statements  apply  to  definite  lost  of 
power, 

Stvptoms, — The  onset  of  t"he  paralysis  is  usually  marked  by  na 
general  symptoms,  but  now  and  then  a  slight  elcTation  of  temperature, 
and,  in  children,  restlessness  and  irritability,  may  precede  it,  and  they 
may  also  accompany  its  subsequent  extension.     Tbe  first  part  to  be  1 
affected  is  usually  the  palate,  and  fluids  are  found  to  regurgitsttj 
through  the  nose,     Yision  for  near  objects  is  then  iuterfered  with,  in 
consequence  of  loas  of  power  of  accommodation.     These  two  palstet  j 
are  almost  iuTariable*      Subsequently,  and  less  fi^uently  (in  aboat 
half  the  cases),  the  limbs  become  weak»  and  often  they  are  the  seat  of 
numbness  or  tingling,  and  sensation  may  be  definitely  impaired.    Leas 
frequent  are  paralyses  of  the  musclea  of  the  trunk,  neck,  and  larynx, 
disturbed  Innervation  of  the  heart,  weakness  of  the  external  ocular 
muscles,  of  the  bladder  and  rectum,  and  loss  of  sexual  power. 

The  characteristic  of  diphtheritic  paralysis  is  its  gradual  onset  and 
progress  io  each  part,  and  the  way  in  which  different  and  often 
distant  parts  are  affected,  one  after  the  other.  The  loss  of  motor 
power  is  accompanied,  and  indeed  preceded,  by  a  loss  of  myotatie 
initability^  CTinced,  in  tbe  case  of  the  legs,  by  the  loss  of  the  knee- 
jerk.  When  the  weakness  is  considerable,  the  electric  irritability  of  the 
mnscles  is  usually  changed,  and  there  is  moderate  wasting.  The  fact 
that  the  knee*jerk  disappears  before  the  onset  of  the  paljy  is  part  of 
a  wider  fact,  that  the  knee-jerk  is  often  lost  after  diphtheria  in 
cases  in  which  no  paralysis  occurs*  This  was  discovered  by 
Bernhardt,*  and  has  since  been  abundantly  confirmed*  He  found 
the  knee-jerk  was  lost  in  no  less  than  two  thirds  of  the  eaaes 
examined  (iwenty-two  in  number),  in  which  there  was  no  definite 
palsy.  The  loss  occurred  usually  during  the  second  month, 
sometimes  towards  the  end  of  the  first  month,  t.  e.  three  or  foar 
weeks  after  the  onset  of  the  primary  disease.  It  both  disap- 
peared and  returned  first  on  one  side,  aud  in  one  case  the  losa  was 
nnilateraLt      Sometimes,  howeyer,  tbe  knee-jerk  is  loet  during  the 

•  •Vircbow*«  Archiv/  1886,  Bd.  Jtcii,  p.  298. 

f  According  to  Money,  the  lu«i  to&y  be  pr^'ceded  by  m  brief  exmggcmtion  (•  Trf«i* 
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Aouto  disdaae*  Efen  wheo  there  ia  no  paralysis,  months  biive  el&pted 
before  it  could  be  obtained . 

The  paralysis  of  the  palate  19  shown  bj  tho  Toice  acquiring  a  natal 
tone,  and  hy  the  partial  regurgitation  of  liquids  thruugb  the  nose 
during  deglutition.  The  nasal  tone  is  of  course  due  to  the  cavity  of 
the  uose  not  being  shut  oU  during  pbonation ;  and  hence  al^o  the 
explosiTe  cousouanU*  are  iinperfectl/  pronounced:  p,  for  instance^ 
becomes  m,  and  the  patient  is  unable  to  distend  the  cheeks  or  to  blow 
out  a  candle.  The  closure  of  the  anterior  narea  at  once  removes  this 
diftubititj.  Gargling  also  is  no  longer  posBible,  On  inspection,  the 
palate  is  seen  to  bang  more  Terticall?  than  normal,  and  when  the 
patient  utters  the  sound  **ah*'  it  is  not  raised  as  in  health.  One 
side  is  sometimes  lower  than  the  other,  but  it  is  rare  for  one  side  to 
be  paralysed  alone.  There  is  UBuallj  distinct  loss  i>f  Eensibilitj  in  the 
palate ;  the  patient  does  not  know  when  it  is  touched,  or  the  touch 
oooasions  no  discomfort  or  reflex  action,  although,  if  the  back  of  the 
pharjui  is  tonched,  evidence  of  seusibilitj  is  at  once  obvious.  Verf 
rarely  anedstbesia  has  been  observed  without  motor  palsy.  When 
the  paralysis  has  lasted  some  time,  the  palatal  muscles  cannot  be 
stimulated  by  faradism  as  readily  as  in  health. 

Paralysis  of  the  pharynx  is  not  common,  but  may  occur,  and  may 
i  to  considerable  as  to  render  swallowing  almost  impossible.     The 

Ipharynx  has  even  been  relaxed  to  such  a  degree  as  to  form  a  pouch  in 

■irhich  food  accumulates.  If  it  occursi  early  it  is  a  grave  sign*  In  the 
Urynx,  paralysis  of  the  upper  part  (superior  laryngeal  nerve)  is  more 
frequent  tban  that  of  the  vocal  cords  (inferior  laryngeal  nerve).  In 
the  former  case  the  epiglottis  stands  erect  against  the  base  of  the 

.longue,  and  does  oot  descend  over  the  opening,  during  the  act  of 

^deglutition,  in  consequence  of  the  weakness  of  the  depressors.  The 
upper  part  of  the  larjuic  is  insensitive^  although  when  a  foreign  body 

^  teaches  the  vocal  cords  pain  is  felt.     Hetice  food  is  apt  to  get  into  the 
:  and  to  cause  coughing.     The  voice  is  hoarse,  probably  in  con- 

Fsequeuce  of  paralysis  of  the  crico-tbyroid  muscle,  but  the  vocal  oords 
move  as  usual*  In  other  cases  there  is  paralysis  in  the  region  of  the 
inferior  laryngeal  nerve,  and  phonation  may  be  impossible.     The 

^Jaryngoscope  then  shows  immobility  of  the  cords  and  sometimes  a 
preponderant  weakness  of  abduction,  so  that  the  cords  are  not  sepa* 
rated  during  inspiration.  In  one  fatal  case,  at  the  end  of  the  firtt 
week,  swallowing  was  impossible,  and  there  was  complete  motor  and 
sensory  paralysis  of  the  larynx,*  One  vocal  cord  is  seldom  affected 
alone,  but  the  left  was  motionless,  while  only  the  tensors  were  feeble 

[in  the  right,  in  a  case  in  which  the  palate  was  paralysed  on  the  left 
pide  and  much  weakened  on  the  right.f 

[incut  of  Dii.  in  Cl^tldren,*  p.  515).     Bristow©  hw  obierred  it  to  p«rii«t  during 
'  f^ral/wii,  Bnd  afterwftrdB  for  a  ttca«  to  dUftppeur,  no  doabt  on  ftc4^onDt  of  the  spedAl 
local  vnrUtioQt  in  the  iacidenee  <kf  th«  tosic  iaUuonca. 

•  C^iger.  *Laiic«t,'  ii,  1889,  f  .KB.  B«1U  'Liuinit,'  imO. 
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The  tongue  ie  paraljsed  only  in  rare  cases.     Parslyeis  of  the  fictl 
18  alaa  rare,  but  there  ia  oooaBioDalljr  dJ^itioct  losa  of  power  on  cmt 
Bide»  and  the  lips  are  sometimes  weak.     Verj  rarelj  there  U  coa* 
siderable  bilateral  paral/sls^  either  of  all  parts  of  the  faoe«  or  of  thB 
lower  portion  only* 

Speeial  Seiiset, — Next  to  the  afEection  of  the  palate,  both  in  fre- 
quency and  in  time,  is  loss  of  power  of  accommodation  of  the  eye^ 
from  paralysis  of  the  ciliarj  muscle.     This  is  always  described  by  the| 
patient  as  "failure  of  sight/'  but  only  vision  for  near  objects 
impaired*     It  ban  be<^n  alleged  that  the  "far  point"  is  more  distanlj 
than   under  normal  circumstaiioes,  but  this  statement  it  probably  | 
erroneous.*     The  degree  to  which  sight  is  affdi!ted  depends  on  the 
refraction  of  the  ejrebnll,  i.e.  on  the  degree  to  which  the  power  of 
accommodation  is  habitually   employed.      With  normai   refraetion.^ 
near  rision  is  considerably  interfered  with  ;  the  patient*  for  instanodt  ^ 
cannot  read,  while  distant  viBion  remains  good.    In  hypermetropia 
this  effect  is  still  more  marked;  while  if  there  is  myopia  Tisioo  may 
sufEer  little  or  not  at  all,  becatise  the  patient  does  not  need  to  accom* 
mo  date.     Before  inferring  the  absence  of  paralysis  from  the  absenot  j 
of  affection  of  sights  it  is  therefore  necessary  to  ascertain  that  thftj 
patient  is  not  myopic.     Both  eyes  are  always  affected,  although  out  I 
may  suffer  before  the  other.     The  failure  of  accommodation  reacfaei  I 
its  height  in  a  few  days,  and  usually  lasts  for  two  or  three  weeka»  ■ 
The  setion  of  the  pupil  to  light  may  be  sluggish,  but  is  rarely  lost; 
usually  there  is  contraction  on  an  effort  at  accommodation^  even  when 
DO  accommodation  is  possible ;  but  occasionally  this  associated  action 
ifl  lost  with  accommoUation»  although  the  Ught-reflez  remains.     Thtj 
external  muscles  of  the  eyeball  are  also  sometimes  affected.     As  th«  { 
ciliary  muscle  is  regaining  power  there  may  be  undue  convergence  on 
accommodation   from   the   increased  voluntary   effort  affecting  the 
internal  recti  in  undue  degree.     The  most  common  palsy  ia  weakness 
of  the  internal  recti  conjoined  with  the  paralysis  of  the  ciliary  muscle, 
BO  that  the  eyes  tend  to  diverge^  just  as  they  often  do  in  near-sighted 
persons  who  do  not  use  accommodation.     Occasionally  there  is  para- 
lyfde  of  the  external  recti.     I  have  once  seen  double  ptosis,  and  para- 
lysis of  all  the  muscles  supplied  by  one  third  nerve  has  been  obserred.  J 
In  two  cases,  almost  all  the  musclea  of  both  eyes  became  paralysed,] 
Jn  one  the  right  eye  Wits  quite  motionless,  and  in  the  left  the  onln 
action  was  in  the  external  rectus ;  the  eyelids  also  drooped  i  in  thif 
limbs  there  was  ataxy  and  some  loss  of  power.     The  ocular  palsy] 
lasted  a  month  (TJhthoff).     In  the  other  case^  all  the  ocular  muscleel 
of  both  sides  were  paralysed  and  the  £elds  of  vision  were  restricted. 
There  wan  also  paniljsisof  palate,  right  side  of  the  face,  and  muscles 
of  the  neck,  and  ataxy  of  the  limbs.     The  patient  died ;  the  morbid 
appesjrances  will  be  mentioned  presently.f     X  have  also  seen  a  patieul 

•  See  Schmidt-Rimpler,  •  Berlin,  klin.  WocheutchrV  1884,  No.  7, 
f  Mendel.     For  the  refi'rence  to  theaa  ca«e«  sec  p.  190, 
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wbo  descrrWd,  as  part  of  tHe  palsy  after  dipbtberia  at  the  age  of 
twentj-iwo»  double  vision  and  double  ptosis.  la  four  casea  with 
paraljgis  of  some  ocular  muBcles,  described  by  Mortoa,  these  came 
on  .four  to  seven  weeks  after  tbe  diphlberia,  and  lasted  four  to 
twenty-six  weeks.  Sometimes  there  is  slight  paraljsis  of  one  or 
another  of  tbe  ocular  muscles,  varying  from  day  to  day. 

There  is  not  often  any  other  obvioua  affection  of  sight  than  that 
which  results  from  the  paralysitj  of  accommodation,  Nerertheless  it 
is  probable  that  a  concentric  contt-action  of  tlie  fields  of  vision  is  not 
uncommon ;  it  is,  as  it  were,  masked  by  the  effect  of  the  cycloplegia, 
and  so  geuerally  escapes  notice.  An  example  of  it  baa  been  published 
by  Jeseop,*  and  it  was  present  in  the  case  of  ophthalmtiplegia  men» 
tioned  above.  It  was  fonnd  by  Herschel  in  no  less  than  five  out  of 
thirteen  cases  of  dipbtberitic  cycloplegia  examined.t  No  morbid 
change  baa  been  observed  with  tbe  opbihalinoscope.| 

Of  the  other  special  senses,  hearing  is  seldom  impaired,  althousjh  a 
eMe  of  transient  complete  deafness  has  been  recorded  by  Tooth. §  I 
liare  twice  known  the  sense  of  taste  to  be  lost^  and  in  one  instance 
smell  was  impaired,  although  taste  was  normal. 

Limh§, — The  affection  of  the  limbs  succeeds  that  of  tbe  soft  palate. 
The  loss  of  motor  power  always  comes  on  gradually,  and  raries  much 
in  degree,  but  is  mrely  or  never  al^solute.  It  is  usually  bilateral  and 
symtiietrical ;  one  side  may  be  affected  more  than  the  other,  hut  tbere 
is  never  limited  hemi|»legtc  weakness.  Tlie  legs  commonly  suffer 
before  the  arms.  Tho  muscles  become  flabby  and  toneless;  tbe 
common  loss  of  the  knee-jerk  has  licen  already  mentioned.  The 
weakness  may  merely  be  sufficient  to  render  the  patient  unduly 
fatigued  with  slight  exertion^  or  it  may  be  sach  that  standing  it 
impossible.  When  considerable,  tbere  is  a  peculiar  gait  that  is  very 
suggestive ;  the  legs  are  moved  as  if  they  were  at  once  heavy  and 
limp,  and  ther*'  is  not  the  aspect  of  stiffness  so  often  seen  in  spinal 
paraplegia.  If  the  affection  is  slight  tbere  may  be  no  change  in 
electric  irritaUlity,  but  when  consideiable  weakness  has  existed  for 
two  or  three  weeks  there  is  generally  a  diminution  of  irritability  to 
famdisiitionf  which  may  proceed  to  almost  complete  loss.  The 
muscles  still  respond  to  tbe  voltaio  current,  and  their  reaction  to  it 
may  be  altered  as  in  ordinary  peripheral  paralysis  (see  vol.  i,  p.  54). 
The  irritability  of  the  nerve* trunks  is  lessened  to  both  faradism  and 
Toltaisni,     Superficial  reflex  action  is  also  diminished  or  lost* 

In  slight  cases  sensation  may  he  unaffected,  but  it  usually  suffers 
when  the  motor  paralysis  is  severe,  and  occasionally  it  is  impaired 
If  hen  there  is  little  motor  weakaess.     Subjective  sensations  of  "  numb* 

•  'Tntif.  Ophth.  Soc.,'  1886. 
t  *  Berlin.  kliE.  Wot  benach rift,'  1883,  Ko,  30* 

J  Cam  muat  be  twkeo  not  to  uiitt*ke  for  fchii  th«  hyitcrlr-'  -^^'nopl*  whicli,  in 
flrli,  BometitDes  comeii  on  durtug  diphtheritie  pir&ljiii  (t^ 
(  < Brit.  Med.  Joum,*  1893. 
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nesfl/'  tingling,  **  pins  aud  needles/*  larmicatioD,  Ac,  and  some* 
times  bjpersQsthesia^  may  precede  dimiautioii  of  sensibilitj,  and  m« 
often  complain  I'll  of  when  there  is  no  actual  loss.  When  this  eiiiti 
it  may  involve  cquallj  pain  and  toncb,  or  tactile  sensibility  alone;  it 
is  always  greatest  towards  the  extremity  of  tKe  limbs*  I  bave  known 
anoBstbesia  to  be  confined  to  the  ingers  and  thumb  of  one  band,  in  a 
case  in  which  both  tactile  and  painful  eensibiUty  had  been  lost  orer 
both  legs.  Sometimes  the  distribution  of  ansesthesia  b  peculiar;  the 
tips  of  the  fingers  may  be  alone  affected*  In  one  patient,  tactae 
sensibility  was  lost  on  the  palms  and  soles  and  preserved  elsewhere, 
even  on  tbe  dorsal  surfaces  of  the  hands  and  feet  In  one  case  the 
anaesthesia  of  the  extremities  extended  to  the  middle  of  one,  and  tha 
upper  part  of  the  other  forearm,  and  to  the  middle  of  each  thigh.* 
If  there  have  been  pains  in  tbe  limbs^  tbe  loss  of  sensation  may 
correspond  to  tbem  in  position.  Muscular  sensibility  may  ako  be 
impaued. 

Often  there  is  clumsiness  or  dffinit^e  iiico^ ordination  of  movement, 
over  and  above  the  weakness,  and  tbis  may  be  marked  when  there  is 
little  or  no  loss  of  power*  In  some  cases  it  is  associated  with  cuta< 
neouB  atj^sthesia,  but  it  is  certainly  independent  of  this,  since  it  has 
been  observed  when  sensation  was  umi^'ected.  The  inco- ordination 
may  involve  the  arms  or  legs  or  both.  In  the  legs  the  disorder  may 
closely  resemble  locomotor  ataxy,  for  which  it  is  occasionally 
mistaken ;  the  ansastbesia  and  absent  knee-jerk  facilitate  the  error. 
Sometimes  in  the  arms  the  disorder  of  movement  resembles  that  of 
general  paralysis  of  the  insane — tbere  ai-e  slight  irregular  twitching 
movements,  which  may  render  it  difficult  for  the  patient  to  take  hold  | 
of  an  object. 

The  trunk  muscles  are  less  frequently  alfected  than  are  those  of  the 
Hmbs,  but  tbey  may  become  so  weak  that  the  patient  is  unable  to  turn  , 
over  in  bed.     Tbe  jjaralyaia  of  the  intercostals  may  interfere  seriously 
with  respiration,  and  unezpelled  mucus  may  accumulate  in  the  bron* 
chial  tubes  and  give  rise  to  alarming  paroxysms  of  dyspncea,  which 
In  children  are  oft^n  excited  by  emotion.     Bnchenne  asserted  that ! 
the  muscles  of  the  bronchial  tubes  are  pamlysed  in  these  cases,  bul 
the  fact  rests  on  inadequate  evidence,  since  tbere  is  usually  sufficient 
weakness  of  the  thoracic  muscles  to  explain  the  symptoms.     When 
the  weakness  in? ades  the  neck  muscles,  the  head  cannot  be  supported,* 
and  tbe  diaphragm  sometimes  ceases  to  act^    The  latter  is  a  grava  ^ 
symptom,  and  it  it  su|iervenea  on,  or  is  quickly  followed  by,  weakness  of 
the  iutercostals,  deulh  usually  follows.     Fortunately,  tbe  paralysis 
rarely  loaches  its  helgbt  in  the  two  sets  of  respiratory  muscles  at  the 
same  time. 

Symptoms  of  cardiac  failure  are  among  the  most  grave,  but  among 
tbe  less  common  munifestaiions  of  the  disease,  and  are  supposed  to 
depend  on  paralysis  of  tbe  vagus.     Irregularity  of  the  action  of  the 
•  HmlUger,  •  Hcw>p.  Tid.'  and  •N©ar.  Ceot,/  1880. 
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heart  is  not  uncommoii  apart  from  grayer  c&rdiaG  sjmptoms.  Of 
these  the  first  mdication  is  generally  retRfdatioti  of  the  puta«,  which 
may  afterwards  become  uiidalj  rapid,  aod  irregular  or  iutermitteat, 
In  tome  cases,  the  retardation  precedes  the  quicken i tig  ul  the  |>uUe* 
In  either  coudilion,  fatal  syncope  mtiy  occur.  According  to  Ley  den, 
those  symptoms  ought  to  be  ascribed  to  the  degeneration  of  the 
muscular  substance  of  the  heart  rather  than  to  true  paralysii  af 
the  pneumogaatric  ;  but  it  is  more  probable  that  the  risible  changet 
in  the  cardiac  tissue  are  the  result  of  tbe  nerfo  lesion.  Dyspnoea  and 
irregal&r  breathing  are  sometimes  associated  with  the  cardiac  sym- 
ptoms^ and  have  been  likewise  ascribed  to  an  aSectlou  of  tbe  Tagua^ 

The  bladder  is  affected  only  in  very  severe  cases.  There  may  be 
either  retention,  with  or  without  overflow  incoutiucQce,  or  there  may 
be  simple  incontinence.  The  nual  sphincter  seldom  suffers,  but  the 
obstinate  constipation  sometimes  met  with  has  been  ascribed  to  a 
paralysis  of  the  muscular  coat  of  the  intestine.  Loss  of  sexual  power 
Is  not  uncommon  in  adult  males.  Symptoms  of  vaso-motor  pariilyais 
are  never  met  with,  nor  is  there  any  marked  tendency  to  disturbanoe 
of  the  nutrition  of  the  skin. 


Complicaiienu. — Convulsions  hare  been  observed  in  a  few  y^rj 
severe  cases,  in  which  the  paralysis  has  commenced  during  the  course 
of  the  primary  disease.  They  are  to  be  regarded  rather  as  a  compli- 
cation of  the  diphtheria  than  as  part  of  the  paralysis,  and  probably 
result,  in  most  cases,  from  an  organic  cerebral  lesion.  HystericAl 
paralysis,  motor  and  sensory,  occasionally  complicates  a  true  diph- 
theritic palsy  in  those  who  are  predisposed  to  by  steroid  disturbance 
Hysterical  symptoms  may  also  succeed  the  s{>eci£c  paralystB.  This 
oompUcation  sometimes  gives  rise  to  much  difBculty  in  diagnosis,  as 
will  be  mentioned  presently. 

Three  other  forms  of  paJsy  may  be  associated  with  diphtheria.  la 
the  course  of  this,  as  in  most  other  acute  specific  diseases,  sudden 
hemiplegia  may  indicate  the  occurrence  of  a  vascular  lesion  of  the 
brain,  either  thrombosis,  embolism,  or  a  hemorrhage.  Death  may 
result,  as  in  two  of  three  cases  mentioned  by  Mendel:  in  one  of 
these  a  post-mortem  examination  showed  a  small  hsemorrbage,  the 
sise  of  a  cherry-stone,  damaging  the  internal  capsule.*  The  para* 
lysis  is  often  pt?rmanent. 

Secondly,  diphtheritic  pandysis  may  be  accompanied  by  the  rapid 
pamlysis  of  the  whole  of  one  cranial  nerve,  differing  in  its  isolation 
and  ra[»idity  from  the  ordinary  palsy,  and  such  paralysis  may  be  per* 
manent.  Paralysis  of  the  musc^les  of  mastication,  so  that  the  jaw 
i^uld  not  be  raised*  followed  ordinary  diphtheritic  paralysis  in  a  boy 
of  twelve,  and  was  unehan^^ed  fourteen  months  afterwards.f  Such 
an  affection  is  probably  due  to  an  acute  nuclear  inflammation. 
•  'Near.  Cetitralbl^'  1885,  p.  133. 
t  DimdAi  Orent,  Brit.  Lnryngol.  AisociAlion^  Dm.,  1898. 
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Tiiirdlj,  some  time  after  diphtheria,  and  usually  after  the  ordinar 
paUy,  ihe  ajiuptoma  of  slow  degeneration  of  certain  cranial  ii6r?6i1 
maj  develop  and  gradually  increase  during  many  montha.     In  cma 
oase,  weakness  of  the  lips^  tongue,  and  pharynx  had  thus  developed* 
together   with   partial   external   and   internal  ophthalmoplegia  and 
primary  atrophy  of  the  optio  nerves.     In  each  seat  the  symptoms 
became  stationary  before  they  were  complete,  and  remained  unchanged. 
In  another  case,  a  woman  of  forty,  sight  began  to  fail  six  monthi 
after  diphtheria,  and  was  almost  lost  at  the  end  of  another  year*j 
Two  and  a  half  years  after  the   primary   disease  there   was  grey' 
atrophy  of  both  discs,  left  internal  ophthalmoplegia,  and  weakness  of 
some  of  the  movements  of  both  eyeballs,  especially  upwards. 

Albuminuria  is  very  commou  in  diphtheritic  paralysis,  usually  per- 
sisting from  the  primary  disease.  In  severe  cases*  that  are  quickly 
fatal,  it  is  seliiom  absenL 

Course  and  2>ura/t on.— Diphtheritic  paralysis  varies  extremely  in 
iU  extent,  severity,  and  course.     Motor  and  sensory  symijtoms  may! 
lead  the  way.     In  a  case  very  carefully  observed  by  the  sufferer,  a  J 
German  physician,  tingling  and  formication  were  followed  by  anass* 
thesia,  and  this  by  motor  weakness  and  ataxy,  and  the  symptoms 
passed  away  in  the  opposite  order*^     In  some  cases  the  palsy  is 
limited,   slight,   and   transient*      In   others,  region  after  region  it' 
successively  attacked  ;  the  parts  which  suffer  first,  as  the  palate  and 
eye,  may  recover  before  the  Embs  are  involved  ;  and  when  these  are 
improring,  and  a  speedy  convalescence  is  hoped  for,  paralysis  of  the  i 
trunk  and  respiratory  moBcles  may  come  on  and  throw  the  patient 
into  extreme  danger.     Irregular  waves  of  palsy  seem  to  flow  through 
the  body,  sometimes  quickly,  sometimes  slowly,  and,  determined  aa  it 
is  by  inBuences  that  we  cannot  discern,  its  course  can  never  be  fore- 
told.   As  a  role,  however,  the  palsy  does  not  return  in  a  part  which 
it  has  once  left,  and  when  local  improveti^ent  has  set  in  it  usually 
continues,  although  other  parts  may  become  weaker.    It  has  been 
aaid  that  when  the  paralysis  commences  before  the  primary  disease  it 
over,  its  course  from  one  part  to  another  is  slow  and  often  discontin- 
uous^ but  when  it  commences  some  time  after  the  primary  disease  it 
exhibits  a  much  slighter  tendency  to  remission  (Saune).     To  this 
rule,   however,  the  exceptions   are  very  numerous,     lu  fatal  cases 
death  often  occurs  early,  even  within  the  first  week  from  the  onset. 
Sir  William  Jenner  has  pointed  out  that  in  the  most  severe  and 
serious  cases  the  interval  between  the  primary  disease  and  the  onaei 
of   the  palsy   is   usually   short.      But  the  paralysis  has  developed 
rapidly  and  in  severe  degree,  so  as  to  cause  death  within  a  week,  in 
cases  in  which  it  commenced  a  month  after  the  primary   diseaio 
was  over. 
The  total  duration  of  the  paralysis,  both  general  and  local,  variet 
*  HttQiemitnii^  *  Vircbow^i  Archi?,*  Bd*  esv» 
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according  to  its  ezteut.  bat  la  j^enerallj  from  six  to  eigbt  weeka  in 
oaseB  that  recover*  A  local  paraljaia  lasta  loiiger  if  other  parta  are 
affected  tban  if  it  ia  the  only  m&nifeBtaHon  of  tbe  disease.  When  the 
palate  alone  ia  affected,  it  usjually  reoovera  in  two  or  three  weeka ;  but 
if  the  limba  also  suffer,  the  ptiralyais  of  the  palate  may  last  a  mucli 
longer  time.  Loss  of  power  in  the  limbs  always  endures  longer  than 
the  affection  of  the  palate  or  eye;  it  rarely  passes  away  in  less  than 
two  months,  and  may  last  for  four  or  six  months.  When  de&nite 
improvement  baa  commenced,  it  often  proceeda  rapidly,  although  the 
paralysia  may  have  been  severe  and  of  long  duration.  Thus*  in  one 
case,  paralysis  of  the  limbs  commenced  in  the  aeventh  week,  slowly 
increased  until  the  twelfth  week,  remained  aluiost  complete  until  the 
tweotieih  week,  when  improvement  commenced,  and  in  four  weeka 
Wkote  all  trace  of  weakness  had  passed  away,  Aa  power  is  regained, 
the  electric  irritability  of  tbe  muscles  becomes  normal.  The  loss  of 
the  knee-jerk  ia  the  last  symptom  to  pass  away,  and  often  eontinuee 
for  several  weeka  after  good  power  has  been  regained.  Ultimate 
recovery  is  almost  always  perfect.^ 

Death  may  occur  during  the  course  of  the  paralysia  from  other 
aeqnelflB  of  the  primary  disease,  especially  from  renal  mischief.  Tbe 
palsy  is  fatal  chiefly  by  three  meohanisma.  (1)  Sjncope  from  para^ 
lysis  of  the  heart.  (2)  Asphyxia  from  paralysis  of  the  muscles  of 
respiration.  (3)  Exbiustion  in  consequeiiee  of  inability  to  take 
sufficient  food,  due  to  p^iralysis  of  the  pbaryDX,orto  the  anorexia,  and 
to  the  repuguauc©  to  food  produced  by  the  liability  for  it  to  get  into 
the  larynx.     The  third  mechanism  is  effective  especially  in  childreii. 


Patholoqical  Anatomt, — The  brain,  spinal  cord,  and  nerves  pre- 
■ent,  as  a  rule,  no  morbid  appearances  to  tbe  naked  eye  betond  a 
variable  amount  of  h^pero^mia  or  minute  extravae^ationa  into  their 
substance.  Very  rarely  larger  foci  of  hffimorrbage  are  met  with  in 
tbe  bram.  In  one  acute  case,  extravasation  existed  between  the  crura, 
together  with  many  minute  hsDmorrhuges,  and  extensive  *' diapedesia  " 
of  tbe  red  corpuscles.t  Such  a  condition  suggests  that  the  intensity 
of  the  poison  had  caused  acute  degeneration  of  the  walls  of  the  vessels. 
Meningitis,  with  scattered  spots  of  exudation  around  the  spinal  cord 
and  medulla  oblongata,  wua  found  by  Fierret  in  one  cat^e,  but  in  this 
the  aymptomj  were  different  from  those  of  ordinary  diphtberitic  para- 

e  In  eztreToelf  rare  c&«oi  lome  part,  st  tbe  p«]ate»  hM  not  recovered,  &ad  other 
plural vees  have  developed  and  p«rsiited,  app^trentlj  due  to  elimnic  disaeiuinated 
mjelitit.  In  one  child  a  form  of  Irregular  bulbar  parnljiie  (liyie  and  ptilate)  deve- 
loped after  dlplitlu-ritto  paralyiii  at  four,  and  pertieted  at  eleven  {StadthegeOp 
*  Archiv  f.  Ktndcrh,,'  Bd.  v).  I  have  seeu  one  patient  ia  whom,  a  year  after  tlM 
diphtheria,  and  when  all  other  symptomi  bad  long  eeaaed,  there  wm  ooneiderable 
defect  of  power  in  tbe  mnsclei  moving  the  left  foot,  with  dimumtion  of  farndic 
uritability. 

t  Kraoi,  *Near.  Ceat./  1888. 
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ljBi»,  and  deatli  occurred  on  Uie  eecond  day.     In  the  ordinaxj  for 


^Mm^^; 


§ 


FX«.  164.— Piptitlicrltic  pafmlysii. 
ilbret  from  a  p&ial^vs^d  muul^. 
Becent  pitpmnilioo.  Granular  ind 
fatty  degeneration. 


membraoes 
healthy,  except  that  there 
signs  of  congeBtioD,  and  even^  id  some 
caaes,  heptnorrhage  about  the  nerre- 
root«.*  Nor  are  chaogea  found  in 
other  urgnns  with  the  exception  of  the 
heart;  when  death  occurs  frith  sjm- 
ptoma  of  cardiac  paralvsb,  the  sub- 
stance  of  the  heart  may  be  pale  from 
degeneration  of  the  muscnilar  fibraa. 

The  true  pathological  anatomy  of 
the  diiieaae  is  revealed  only  by  the 
mioroaoope*  The  muscles  hare  aome- 
times  been  fouud  normal;  in  other 
cases,  especially  tho^e  of  long  dura- 
tion, granular  and  f<i.tty  degeneratiott 
of  the  fibres  has  been  found,  Taiiabk 
in  degree,  even  in  the  same  part  of 
the  muscle  and  in  different  parta  d 
the  same  fibre  (Fig,  164).  This  change 
is  usually  most  intense  in  the  palate, 


but  has  been  found  also  in  the 
muscles  of  the  limbs*  In  soioe 
caaee,  however,  notably  in  a 
■eriet  of  four,  presumably  ob- 
serred  in  one  epidemic^  the 
paralysed  muscles  presented  thaj 
signs  of  intense  parencbymatou 
and  interstitial  iuflammatioQ 
and  degeneration ;  in  those  that 
Fio.  165.— Change  in  tbo  llbrai  of  the  were  only  weak  the  changes  were 
anterior  roota,  plcro-cunnltio  preparatiou.  glitfhter.   while   in    the    nenre 

(After   Meyer.  *  Virchow'i   Arcluv/   Bd,         i  x         „ w.A    «V.-«-» 

]j^xj^\  and   centres  no  morbia  cbang 

«.  Oveiyrowth  oi  the  protoplaim  and   could  be  detected^f 
noclei  of  the  sheutU  :  the  axia-cvlitider  U 
eontinnoaa,  aItVi<>agh  the  rnedaliatj  sticatli 
ia  itiiGrrupted  fnr  a  ihort  dittance. 

b*  Accuiiuilation  of  granule  maasei,  in 
pla€c«  interrupting  the  axis-eyliader,  fnig- 
mtntfl  of  which  cnu  be  eceu  between  the 
globules  of  mjelin. 

e,  A  fibre  in  which  the  degitaerating 
white  iub$tanee  ceajeg  euddenTy,  Icaviiig         ^     ,  a*  ^     • 

the  aiia-cylinder  only  cohered   with   the   ttlid,   in  rare  casea,  the  pOSteTK 
thickened  sheath.  rootflj      The    change    not  onljj 

eonrespondfl  to  the  palsy  in  distribution,  but  is  proportioned  to  it  in*! 


In  almost  all  cases  degenen 
tion  is  fouud  in  the  nerves  gois 
to  the   paralysed   parts*  either' 
in  the   peripheral  parta  of   the 
nerres  or  in  their  whole  extent, 
even  including  the  anteriorrootitj 


BuhL  '  ZciUch.  f.  Biol.,*  I8e7.  p.  359*       f  Uoclibaoi.  •  Vurch.  Archly/  Bd.  cxxiv. J 
I  Arnheim/'A.  f,  Kinderheilk.,*  liiL 
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decree.    It  ooniista  (see  Fig,  165)  in  segmeetation  and  breaking  up  of 
tli6  white  Bubstanceof  the  nerTe-fibres,  eometimes  a  multiplication  of  tba 
nuclei  of  the  sbeath,  and  an  accuinulatioti  of  granule  corpuscles  among 
the  remains  of  the  fibres.      Tbe  axis-cjlindera  UBuaily  peraist,  except 
where  the  destruction  of  the  meiiullarj  sbeath  is  most  advanced*  and 
there  thej  may  be  interrupted,  and  in  some  cases  they  have  even  dianp- 
peared  from  the  peripheral  part^  of  many  Ebres.     There  is  not,  as 
a  rule,  any  inflammatory  change  in  the  interstitial  tissue  of  the  nerves, 
and  the  primitive  sheath  is  geuerallj  unchanged.     The  alterations  are 
Tery  conspicuous  in  the  nerves  of  the  palate,  where  they  were  dis- 
ooYerf^  by  Charcot  and  Vulpian  in  1862,  and  to  these  nerves  it  was 
thought  the  change  was  confined,  until  it  was  found  in  tht^  anterior 
spinal  roots  by  Buhl  in  1867,  and  in  the  phrenic  nerve  by  Louville  in 
1872 ;  but  tlte  wide  extent  of  the  change,  and  its  correspondence  with 
the  position  and  degree 
of    the    paralysis,    were 
only    demonstiared     by 
Dejerine  in  1878.^     The 
alteration  (which  can  be 
best  revealtd  hj  treating 
recent    sf^edmens    with 
oemto     acid)     is     thus 
limited,  as  a  rule,  to  the 
serf  e^flbfes.    It  is  essen* 
ttally  the  aame  as  occurs 
io    simple    devceneration 
of  nervea,  and  is  often 
described  as  **  parenchy* 
matous  neuritis/'     It  is 
tlie    more     marked    the 
longer  the  paralysis  baa 
lasted.   It  has  even  been 
found  (iu  one  series)  in  all 
the  cranial  nerves,  e^xcept 
the  first,  second,  seventh, 
and  eightLt   Interstitial 
multiplication  of  nuclei  has  Wen   seldom  observed^  exoept  in  the 
nerves  of  the  palate,  but  it  was  present  in  the  case  of  ophthalmo- 
plegia meDtioned  on  »  preceding  page;    the  nerves  to  the  eyeball 
muscles  presented  indications  of  interstitial  in€;immation,  as  well  as 
the  acute  degenerative  changes  in  the  fibres  themselves.     Minute 
hemorrhages  were  found  in  tho  sixth  nerves.     In  one  exceptional 
case»  Meyer  found  nodular  swellings  of  various  nerves,  formed  by 
cellular  elements  which  separated  the  nerve-fihres  (Fig.  166,  lowest 
figure). 

•  Sioes  ecnTobor»ted  by  M«yer»  Oaiidierp  Ambcim,  Mvtiji,  mad  mmny   other 
obicrvrr*,  f  Ambeim,  loc.  dt 


FlO*  16<J. — fnrerBtltU]  *Dd  pfurenrhym&toot  ebangea 
In  the  pUrcutc  nerve  i  otmio  «dd  prepftrmtioa*. 
(After  Mt^yor*  loe,  cit.) 

The  throe  »epftr&t«  fibre*  ahow  degenerfttloa  of 
the  nerve- fibres  (n^g^meiiUktion  of  the  myelin, 
Su!,)t  with  eome  incfeeM  of  the  onclei. 

The  lower  proup  of  fibrei  U  from  one  of  tho 
nodnlnr  iweHingff  on  the  isme  nerve,  mud  ihowi, 
in  nddltiou  to  the  degeneimiioii  of  the  flbree, 
considerable  incrvaM  in  the  iaterstitia]  I 
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If  tbe  elements  of  the  spinal  cord  are  treated  with  osmic  acid  in  tha 
recent  state,  the  motor  ceUs  are  sometimes  found  in  a  state  of  iutente 
granular  and  fattjr  degeneration^  such  as  is  shown  in  Fig.  167.     In  the 

hardened  spinal  cord  the  wbita 
columns  are  alwajs  normal,  a&d 
in  many  cases  no  change  hit 
been  found  in  the  grej  sabfltaaea. 
In  uther»»  however,  the  motor 
nerve-cells  of  the  anterior  comua 
haye  been  found  altered^  either 
ewollen^  and  undul?  homogeneoot 
or  Titreous  in  aspect*  or  smaller 
than  normal,  and  often  with 
shrunkeu  processes,^  In  rare  in- 
stance a  collections  of  nuclei  hart 
been  found  in  the  gie;  substanosw 
Of  other  changes  which  have  been 
described^  the  significance  is  r&rj 
doubtful  J  such  are  **  rarefacti< 
of  the  grej  substance*^  (Yulpian' 
and  au  increase  of  nuclei  around 
the  central  canaU  often  filling  np  its 
Fio*  167.— Motor  nerve-celli  from  tb#  lumen— an  appearance  frequent!? 
anterior  cornu  of  the  •pinal  tord  iu  a  gg^Q  J^  cords  from  hmlthf  sub- 
tmUil   caw    of    diphtheritic   pamlvsii.    ♦,  ,       i-r*  iit— i 

IUfct:iitpr.piiratiou  treated  wittio*mjo  J^cts,  and  which  is  probablj  with- 
add.  oyt  significauoe    in    this  or   ai^/ 

other  disease. 
As   a   rule,   no    oi^nisms    can  be   found  in   tbe   nenre  centres, 
i^though  accumulations  of  micrococci  in  the  vessels  were  described 
hy  Oertel,t  and  of  rod-sLaped  bacteria  bj  Klebs.^    A  remarkabte  case 
has  beeu  described  hy  Buh],§  in  which  the  uerTe-sbeathtf,  &e.,  were  in* 
Eltrated  with  bodies  described  as  like  those  in  the  false  memb] 
In  this  case  there  were  also  numerous  iniarcts  in  the  brain,  as  if 
ezteusiTe  vascular  obstruction. 


ranti^M 
fronj^B 


Patholoot. — The  alterations  in  the  nerves  agree  perfectly  with  the 
indications  afforded  bj  the  electrical  reactions  in  itevere  cases.  ||     Ther« 

•  Vulpiwi.  *  MftL  du  Syst.  Nerv./  1878;  D^jerlne,  *  Gai.  det  H6p-/  1880,  No,42j 
Aberorowbici,  •Trana,  lutornat.  Med.  Cougrem,*  1881  j  Percy  Kidd,  *Med.-Chir. 
Trmoa*,'  1883;  Sluirkfij, '  Bmiii/  18fK}*  Kidd  obaerved  extensive  vaeooUtioD  of  the 
Mils.  The  probable  gigmdcftuce  of  thti  cbmugo  hu  been  elreedj  neiitiotiiTd  j  it 
eeetnfl  to  (►ccnr  ia  celli  the  nutrition  of  wbich  ii  gnvelj  altered,  Kidd'i  dgurm  c 
tbe  vaGUolnted  colli  are  almost  exactly  tike  thocs  foand  bj  Sao^ey  and  mvaell  in  | 
dog  in  chorea  (*Med.-Chir,  Trans./  1879), 

t  '  Zieiuueu^i  Uandb./  ii,  1876,  p.  608, 

I  Eulenburg  i  •  Eeal-EncyclopV  iv,  p.  167.  {  »Zei»tch.f.  BioL/  1887. 

I  The  BigiiiAcaiico  of  the  clcctricMt  reaction*  irai  pointed  out  ia  long  ago  aa  18^ 
Ij  Zietnsaen  {*  BerL  IcL  Wocbenachrift.'  1868,  Noa.  43  and  44). 
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iithe  losf  of  famdic  irritability  wbicli  alwajs  indicates  degeneration  of 
tlie  nerve-fibres,  and  the  persistence  of  voltaic  irritftbilitj  whicli  ehowB 
that  the  mnB<?u!ar  fiHsue  still  preserves  its  contractile  power.  Tbe 
alterations  in  the  nutrition  of  tbe  muscular  fibres,  sometimes  fouod» 
are  those  that  may  occar  in  other  forms  of  nerve  degeneration  and 
neuritis,  and  correspond  to  this  also  in  tbeir  inconstancjami  rariatians.* 
In  iucb  caaea  it  ia  probable  that  tbe  muscular  cbanges  are  purely 
•econdary  to  those  of  tbe  motor  nerve  fibres.  But  in  other  cases  it 
would  seem  as  if  the  cause  of  tbe  palsy  had  acted  solely  on  the 
muscles,  since  changes  were  found  in  tbeae alone  (see  p,  912). 

The  degeneration  of  the  nerve-fibres  ia  certainly,  in  m^ist  cases,  in- 
dependent of  any  alteration  of  the  ceUs  of  the  spinal  cord  ;  it  is  most 
intense  at  or  near  tbe  periphery,  extending  upwards  for  a  variable  dis- 
tance, and  thus  it  agrees  with  the  alteratious  so  often  found  in  cases  in 
which  a  primary  degenerative  neuritis  has  reaulted  from  the  influence  of 
m  toxic  agent.  But  in  other  cases  considerable  change  in  the  nerve-roots 
baa  been  associated  with  slighter  but  uneqirivm*al  alterations  in  the 
motor  cells  of  the  spinal  cord.  A  transient  and  slight  lesion  of  the 
cells  often  causes  a  greater  degeneration  in  tbe  fit  ires,  but  the  fact 
that  perfect  recovery  and  regeneration  of  tbe  nerves  occurs  in  diph- 
theritic paralysis,  shows  that  its  cause  cannot  be  an  actually  destructive 
alteration,  and  its  peripheral  intensity  shows  that  it  ia  there  in- 
dependent of  changes  in  the  cells. 

Thus  the  facts  of  pathological  anatomy  show  that  the  motor  palsy  de- 
pends essentially  on  acute  alterations  in  the  nutrition  (revealed  by 
changes  in  the  structure)  of  the  lower  segment  of  the  motor  path  (see 
▼oL  i«  p.  1?6),  essentially  "  parenchymatous,"  beginning  in  the  nerve- 
elements  themselves*  although  vascular  disturbance  may  be  associated 
with  it,  as  it  so  often  is  with  various  acute  derangements  of  nutrition. 
But  the  facta  also  show  that  the  three  motor  structures,  the  nerve-cells, 
the  fibres,  and  the  muscles,  suffer  in  various  degrees.  The  affection 
of  the  fibres  is  by  far  the  most  frequent ;  that  of  the  cells  is  slighter, 
inconstant,  and  independent ;  that  of  the  muscles  is  usually  moderate 
and  secondary  to  that  of  the  nerves,  but  occasionally  is  primary, 
intense,  and  almost  or  quite  isolated.  To  the  rule  that  the  neuritis 
ia  not  interstitial,  on©  frequent  eioeptiou  should  be  noted,  that 
of  the  nerves  of  the  palate.  Tbe  palatine  nerves  are  contiguous 
to  the  inflammation  of  the  primary  disease,  and  it  is  [irobable  that 
they  iJfe  influenced  by  the  abundant  growth  of  organisms  in  the 
false  membmne,  which  often  penetrate  into  the  substance  of  the 
mucous  membrane,  and  even  into  the  tissue  beneath.  Interstitial 
inflummation  may  tiscend  nerves,  although  tbe  purely  parenchymatous 
nearitis  only  descends  tliem ;  hence  it  is  not  surprising  that  tbe  pala- 
tine nerves  should  sometimes  present  evidence  of  inflammation  through 
a  considerable  extent.      Their  affection  wa«  long  held  to  be  the 

•  Oc«niioimlly  in  iujuriet  to  nerft^i  or  in  diseiue  of  the  niiterior  grey  matter  of 
iht  fiordt  the  qnucular  dbret  preient  very  intense  grniiiibir  and  lutty  degeneration. 
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niecLanism  by  which  tbe  wbole  of  the  nervous  lesion  waM  produced. 
It  was  tbou^ht  that  the  infiammation  ascends  these  uerres  to  tbe 
centre,  and  there  spreads.  But  the  diacoverj  of  the  lesion,  and  the 
demonstration  tbat  it  is  as  discontinuous  as  the  palsji  have  rendered 
the  theory  chiefly  of  historic^al  interest,  although  it  has  been  erea 
lately  maintained  that  palatine  ana&tbesia  may  be  caoaed  bj  the 
compression  of  the  nerves  by  inflammatory  products. 

Tbe  special  susceptibility  of  tbe  palate  is  not,  however,  altogether 
explained  by  the  fact  that  the  local  inflammation  may  extend  to  tbe 
sheaths  of  the  palatine  nerves.  A  considerable  time  nsuallj  inter- 
venes between  the  primary  angina  and  the  palsy  of  the  palate,  and  the 
latter  miiy  be  the  first  symptom  of  the  palsy  that  foUows  diphtheria 
of  a  surface  wound,  when  the  throat  affection  is  altogether  wanting. 
From  this  it  is  evident  that  there  is  a  special  susceptibility  of  the 
centres  or  nerves  of  tbe  palate.  If  this  is  true,  it  becomes  a  questioti 
whetber  the  local  inflammation  has  as  much  to  do  with  the  occurreace 
of  palsy  of  the  palate  as  the  state  of  its  nerves  would  suggest.  The 
peculiar  infiuence  of  some  poisons  on  certain  parts  of  the  nerve- 
oentres  is  well  known,  and  ia  illuBtrated  in  this  disease  by  the  par* 
lysis  of  accommodation — a  phenomenon  as  remarkable,  if  not  more 
remarkable,  than  tbe  paralysis  of  the  palate.  The  lesion  nnderlyin§ 
the  cycloplegia  has  not  yet  been  discovered,  and  we  do  not  know 
whethir  it  is  central  or  peripheral.  In  the  association  of  tbe  changes 
in  tbe  medulla,  in  hydrophobia,  with  the  affinity  of  the  virus  for  the 
salivary  gland,  we  have  a  peculiar  and  significant  central  and  peri- 
pheral corre*poudence. 

Tbe  im|>airuieut  of  sensation  is  certainly  due,  in  many,  and  probably 
in  most  cases,  to  the  degeneration  of  tbe  sensory  nerve-fibres. 
Whether  an  afttction  of  the  nerve-cells  of  the  cord,  in  which  the 
fibres  end»  co-operates  in  producing  the  symptom  we  do  not  know. 
It  is  not  improbable,  but  the  evidence  on  wblch  such  a  central  cansd 
of  anaesthesia  has  been  assumed  (even  recently)  is  invalid.  It  ia  the 
symmetry  and  limitation  of  the  loss,  in  such  cases  as  that  in  which  it 
involved  only  the  palms  and  soles.  Peripheral  fibres  possess  a  sub* 
ceptibility  related  to  their  position,  w hie li,  alike  mysterious  and  oertabi 
gives  rise  to  a  distribution  of  symptoms  suggestive  of  a  central 
disorder.  It  is  possible,  indeed,  that,  as  is  cert&inly  the  case  with 
the  motor  structures,  the  central  and  peripheral  sensory  elements  may 
possess  a  corresponding  local  instability  of  resistance  to  the  action  of 
a  special  virus. 

The  isolated  loss  of  the  knee-jerk  may  be  due  to  impairment  of  the 
motor  cells  or  fibres ;  when  there  is  actnal  palsy,  the  motor  leeion 
affords  an  ample  explanation  of  tbe  loss,  since  the  symptom  would 
certainly  result  from  the  structural  changes  discovered  in  theee  cases 
An  alternative  explanation  of  the  isolated  loss  is  that  there  is  an 
affection  of  the  sensory  muscle-nerves  analogous  lo  that  which 
probably  causes  the  symptom  in  tabes  (see  voL  i,  p.  428).     Distinci 
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mnsciilar  aneeatheflia  has  been  observed  in  dt[)blboritic  palsy,  and  an 
affection  of  tbeae  nerveB,  or  of  their  central  cells,  is  the  probable 
erplanaiioB  of  the  ntaiv  tbat  is  sometimes  so  conspicuous.  Accordinj^ 
to  this  theory,  the  resemblance  between  post-diphtheritic  ataxy  and 
the  condition  of  the  tabetic  patient  i«  more  than  superficial,  since  the 
inoo-ordination  of  tabes  is  chiefly  due  to  an  affection  of  these  nerves. 
The  relation  of  diphtheritic  paralysis  to  the  primary  disease  is  a 
subject  on  which  recent  investigations  have  thrown  much  light. 
direct  and  indirect.  Such  changes  as  underlie  the  symptoms  have 
always  been  found,  when  their  cause  could  be  ascertained,  to  be  due 
to  the  action,  on  the  structures,  of  a  poison  circulating  in  the  blood. 
It  is  thus  brought  into  contact  with  the  nerves,  of  which  some  are 
especially  su«ceptible  to  its  influence.  Of  this  many  instiinces  have 
been  adduced  (*'  Multiple  Neuritis,'*  in  vol.  i).  The  f>oison  iseems  to  be, 
as  a  rule,  a  chemical  substance,  and,  when  due  to  a  specific  disease,  ii 
produced  by  the  organisms,  directly  or  indirectly.  Very  clear  proof 
of  tbis  baa  been  furnished  in  the  case  of  tetanus,  and  a  similar,  if 
lass  complete  proof,  in  the  aise  of  diphtheria,  has  been  supplied  by 
the  important  investigations  of  Martin.*  He  finds  that  an  iilbuminose 
u  present  in  the  blood  in  diphtheria  which,  injected  into  rabbits, 
ciiuses  not  only  the  same  symptoms,  but  also  the  same  nerve  lesions 
as  are  met  with  in  diphtheritic  palsy  in  man.  He  believes  that  it  is 
not  due  directly  to  the  bacilli  of  diphtheria,  but  that  these  produce  a 
ferment,  which  acting  on  proteids  in  the  tissues,  especially  in  the 
spleen,  convert  tbem  into  the  toxic  albnminose.  It  ia  probable, however, 
that  more  facts  have  yet  to  be  discovered  regarding  the  "toxine/* 
The  differences  in  the  structure  that  suffers  in  different  cases  of 
paralysis,  and  perhaps  in  different  epidemics,  suggest  that  the 
material  varies  in  precise  character  and  action,  and  tbat  more  than 
one  may  be  formed,  as  in  the  case  of  tetanus.f  Moreover  other 
varieties  in  the  agents  may  occasionally  exist,  and  may  explain  such 
facts  as  the  remarkable  series  recorded  by  Boissarie.l  In  a  certain 
district  of  Paris  there  occurred  a  series  of  cases  of  severe  diphtheria, 
aud  at  the  same  time  a  series  of  cases  of  pajTftlysis  of  the  palate^ 
eyes*  limbs,  heiirt,  Ac,  perfectly  like  that  which  occurs  after  diph- 
Uieria,  and  accompanied  by  albuminuria.  The  remarkable  fact  is  that 
in  these  cases  of  primary  palsy,  there  was  no  history  of  preceding 
sore  throat,  and  in  several  of  the  cases  distincl  diphtheria  followed 
the  paralysis,  which  lessened  during  the  throat  affection.  Some  of 
the  cases  of  primary  palsy  seemed  distinctly  to  arise  by  infection. 


D1A.OKOSI8. — A.  definite  attack  of  diphtheria  and  the  characteristic 
onset  of  the  subsequent  paralysis,  render  the  diagnosis  as  a  rule  a 

•  S.  Mftrdti,  *  Onlitoniftii  Licctur««,'  1892. 

f  Martin  SMiimei  tliat  the  bfidUiof  dipldberia  do  not  ontor  the  bl(K»4i,  butoi^Q^ 
{■Bit  tiftve  b«ea  oceuioniUy  f ootid,  a«  we  tiav*  leen.  to  the  nOTve-structarot* 
}  «Gmi.  Hebd..'  1B8I,  Not.  20  and  21. 
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■imple  matter.     It  is  onlj  wben  the  nature  of  the  precediDg 

lias  escaped  recognitiDti  tliat  sluj  real  difficulty  oecuni.  It  most 
remembered  tbat  an  offensive  discharge  from  the  noee  is  souieti] 
the  chief  mdicatton  of  diphtheria.  But  the  onset  by  an  aSectiou 
the  throat  aod  eye,  and  the  subsequent  progresaiye  pai^jsia  in  tlie 
limbs,  are  ao  distinctive  as  to  indicate  at  once  the  nature  of  the 
symptoms,  and  often  also  that  of  the  preceding  sore  throat.  In  most 
oaaes  of  this  character  in  which  a  mistake  is  made  there  has  been  a 
considerable  interval  between  the  throat  affection  and  the  palsy* 
Greater  difficulty  is  presented  by  those  ca«e»  in  which  little  attention 
has  been  paid,  not  only  t<>  the  primary  disease,  but  also  to  the  early 
symptoms,  which  may  pass  away  l>efore  the  limbs  become  afifeeted. 
In  such  a  case  the  Inter  symptoms  may  be  ascribed  to  a  primary 
disease  of  the  spinal  cord.  The  absent  knee-jerk  and  inoo-ordinatioD 
may  simulate  locomotor  ataxy,  or  the  weakness  may  be  mistaken  for 
simple  paraplegia,  or  the  wasting  be  ascribed  to  a  subacute  polia» 
myelitis.  An  important  distinctive  feature  is  the  manner  m  whiA 
the  weakness  spreads  slowly  from  one  part  to  another,  often  lessenioflU 
in  the  part  first  attacked.  In  such  cases  careful  inquiry  will  gene-"" 
rally  elicit  a  history  of  transient  difficulty  in  swallovring  and  in  i^ad* 
ing,  commencing  not  long  after  a  sore  throat.  The  change  in  elec- 
trical irritability  is  usoally  much  slighter  than  in  acute  atrophic 
paralysis,  while  in  the  latter  there  is  no  affection  of  sensation,  and 
there  is  a  more  sudden  onset.  The  onset  of  diphtheritic  paraljsii 
is  more  rapid  than  is  common  in  ataxy,  from  which  also  the  marked 
weakness  and  the  absence  of  much  pain  help  to  distinguish  it-  la 
simple  spinal  paraplegia  the  knee-jerk  is  usually  excessive,  and  it  is 
never  absent  unless  there  is  marked  wasting  or  ansesthesia  in  the  thigh. 
It  is  not  often  that  there  is  any  difficulty  in  distinguishing  between 
diphtheritic  paralysis  and  hysteria.  The  afEectiou  of  the  palate,  almost 
Invariable  in  the  former,  in  never  met  with  in  the  latter  disease.  A 
difficulty  is  sometimes  occasioned  by  the  fact  that  a  true  diphtheritic 
paralysis  may  be  succeeded  by  hysterical  palsy  or  accompanied  bj 
other  hysterical  symptoms.  Thus,  in  one  case,  paralysis  of  the  palate 
and  ciliary  muscle  had  ceased,  but  was  succeeded  by  general  loss  vi 
power  and  of  sensation,  supposed  also  to  be  diphtheritic.  The  gjri 
was  lying  in  bed  almost  motionless,  with  universal  an^&sthesia  and 
convergent  strabismus  from,  it  was  assumed,  paralysis  of  both  sixth 
nerves.  Under  emotional  excitement,  however,  the  limbs  could  be 
moved  with  considerable  force.  The  anaesthesia  was  univer^kl  in 
extent,  a  most  unusual  symptom  in  diphtheritic  paralysis.  Moreover, 
the  eyes  could  be  moved  to  right  and  left,  but  the  oouTergence  was 

*  That  A  .voting  maa  came  to  tne  with  dlBtlnct  syiDptomi  of  diphtheritic  p4n* 
tyiif,  the  iiAture  of  wbieb  bad  nut  been  r«eogni»ed.     He  had  Imt  m  hrotber  frasa 
dipiilhsria  three  toonthe  before,  and  the  piittetit  hiiii«elf  hud  taffered  irmn  a  eore 
fbroa^  ten  daji  before  hit  brother  wmm  taken  ilL     He  bad  not  eeeii  a  < 
sldertng  ilmt  tuch  affectiona  *'  were  better  teft  alo&e.** 


PEOQNOSIS. 


ny 


maintained  dntiDg  the  moTemeBt  and  was  thua  dearly  due  to  con* 
sidet-able  spasm  of  the  internal  recti ;  all  tlie  aymptonia  passed  aw&j 
after  a  few  days'  **  moral  treatmeBt.*'  In  such  cases  the  knee-jerk 
may  give  important  guidance*  Thua  a  girl  presented  herself  with 
w^aknesa  of  the  left  leg,  and  ansesthesia  of  both  leg  and  arm,  sym- 
piMDS  that  had  existed  since  an  attack  of  diphtheria  six  months 
before.  There  was  also  loss  of  accommodation  and  of  con?erg* 
eaoe.  The  latter  were  no  doubt  dipbtberitic,  but  the  knee-jerk  in 
thfi  leg  was  normal,  and  this  made  it  probable  that  the  weakness  and 
tlie  anaasthesia  were  pnrely  functional — an  opinion  confirmed  by  the 
prerious  history  of  the  patient  and  the  snbseqneot  progress  of  the 
€Me.  She  had  had  a  aimikr  transient  hemiplegio  attack  two  years 
before,  and  faradiam  removed  the  palsy  in  a  few  days. 

The  Proghosis  in  diphtberitio  paralysis  is,  on  the  whole,  good  in 
cases  of  deliberate  onset,  so  long  as  there  is  not  grave  exhaustion 
from  the  preceding  disease,  evidence  of  cardiac  paralysis,  weakness  of 
the  muscles  of  respiration,  or  inability  to  take  food.  In  each  of  these 
conditions  there  is  danger.  Considerable  Fetardation  in  the  heart's 
on  is  also  a  very  serious  symptom,  and  so  is  extreme  frequency  or 
;u)arity*  The  failure  of  respiratory  power  is  most  grave  when 
i%otli  the  intercostals  and  the  diaphragm  l»ecome  weak  at  the  same 

me  \  the  amount  of  mncus  accumulating  in  the  ehest  is  an  accurate 
Indication  of  the  degree  of  danger.  Paralysis  of  the  vocal  cords  is 
nurely  a  eause  of  death,  because  it  is  usually  ineomplete,  but  paralysis 
in  the  region  of  the  superior  laryngeal  nerve  U  serious,  because  it  is 
so  often  asaoi-iated  with  pharyngeal  paralysis;  food  readily  enters  the 
insensitive  opening  to  the  larjnx,  and  may  thu»  cause  great  distress, 
uid  even  reach  the  lun^fs  and  set  up  a  form  of  pneumonia.  Paralysis 
of  the  muscles  of  the  neck  is  a  rather  grate  symptom,  because  paralysis 
of  the  diaphragm  and  pharynx  so  often  occur  in  conjunction  with  it* 
The  sooner  the  paralysis  comes  on  after  the  primary  disease,  and  the 
more  rapidly  it  deTelope  to  severe  degree^  the  greater  is  the  danger 
to  life. 

The  duration  of  an  attack  is  d iff! cult  to  foretell.  As  a  role,  the  more 
severe  the  palsy,  the  longer  will  it  last.  If  the  paralysis  of  the  palate 
is  considenible  and  lasts  some  weeks,  it  is  improbable  that  the  limbs 
will  escape,  or  that  the  attack  will  be  over  in  less  than  two  months. 
If  the  legs  become  very  feeble*  the  arms  will  almost  certjiinly  suffer  also. 
On  the  other  hand,  if  the  paralysis  of  the  palate  is  brief  in  duration 
there  is  a  fair  prospect  that  the  limbs  may  escape.  It  must,  however, 
be  remembered  that  complete  recovery  from  the  early  initial  sym- 
ptoms does  not  preclude  the  occurrence  of  others,  but  it  is  not  proba- 
ble that,  in  such  a  case,  they  will  be  severe*  Loss  of  faradic  irritability 
in  any  region  is  proof  that  the  palsy  there  will  last  for  many  weeks; 
and  if  to  this  is  added  the  loss  of  voltaic  irritability  in  many  musclea 
the  danger  to  life  is  considerable,  because  the  poison  is  intense. 
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Tbe  pro  gnosis  U  more  seriouB  in  children  than  in  adults,  chieflj  on 
account  of  tbeir  smaller  reserve  of  strength,  and  the  greater  diffi- 
cnlt^  qI  feeding  them  i£  complicatiaDi  interfere  with  tJie  ordinary 
mediod. 

Trmatmewt. — Of  first  importance  in  the  treatment  of  diphtheritic 
paraljsis  is  restoration  and  maintenance  of  the  patient's  strength, 
already  weakened  bj  the  previous  disease.  For  this  end  feeding  is  at 
once  the  most  important  and  the  most  difficult  measure.  Easily 
digested  nourishment  should  be  given  at  frequent  iDterral*,  with  wine 
or  brandy  if  the  pulse  indicates  it.  When  the  palate  is  paralysed, 
pulpy  foods  are  swallowed  much  better  than  liquids,  and  the  aSecticm 
of  the  palate  does  not  usually  interfere  with  a  due  amount  being 
taken.  A  much  more  serious  obstacle  is  the  paralysis  of  the  pharynx 
or  of  the  epiglottis  and  upper  part  of  the  larynx*  In  the  former* 
deglutition  may  be  difficult  or  impossible ;  in  the  latter,  food  cannot 
he  kept  out  of  the  larynx«  and  attempts  to  swallow  occasion  eo  mudi 
distress  that  mental  repugnance  is  added  to  the  physical  difficulty* 
and  it  may  be  impossible  to  give  food  in  the  ordinary  way.  It  ii, 
indeed*  inadvisable  to  do  so  if  particles  of  food  and  drink  constantly 
get  into  the  larynx,  on  account  of  the  danger  of  pulmonary  compli 
tion.  Food  must  therefore  be  injected  into  the  rectum,  or  given 
means  of  a  small  oesophageal  tube  or  large  gum-elastic  catheter, 
flexible  tube  passed  through  the  nose  does  not  answer  so  well  in  these 
cases,  because  the  paralysis  often  extends  to  the  lower  part  of  the 
pharynx,  and  it  is  absolutely  necessary  that  the  eitremity  of  the 
tube  should  be  below  the  paralysed  portion.  Which  method^  rectal 
or  QBsophageal^  should  be  adopted  must  depend  on  age  and  condi* 
tion,  but  it  is  essential  that  the  patient  should  not  be  allowed  to  pass 
more  than  twelve  hours  without  food  being  given,  in  sufficient  quan- 
tity, by  one  or  the  other  method*  It  is  unwise,  in  the  case  of  childr^ 
especially,  to  wait«  in  the  hope  that  the  child  may  presently  be  induced 
to  take  food.  Few  casts  of  severe  diphtheritic  paralysis  can  Bur?ivs 
forty-eight  hours*  complete  fasting,  and  the  danger  of  producing 
exhaustion  by  the  procedure  of  forced  feeding  is  greater  the  longer 
the  abstinence  has  continued. 

The  variable  course  of  diphtheritic  paralysis,  and  its  ultimate  ten- 
dency to  recovery,  render  the  influence  of  drugs  upon  it  very  difficult 
to  ascertain.  There  is  no  evidence,  at  present,  that  anj  agent  has  a 
considerable  influence  on  the  morbid  proce^  itself.  We  have  at 
least  no  means  of  rendering  inert  the  cause  of  the  palsy.  Tonics, 
especially  iron  and  quinine,  often  seem  to  be  useful*  Strychnine  has 
been  largely  emploved,  and  sometimes  seems  of  actual  service,  but 
it  is  certainly  powerle^is  to  neutralise  the  morbid  process  in  its  early 
stages,  and  seems  to  l>e  without  influence  on  the  spread  of  the  disease. 
Moreover^  it  is  not  wise  to  give  large  doses  of  a  drug  that  stimulates 
BO  powerfully  the  affected  nerve-cells.     Recovery  has  been  ascribed  to 
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ita  hjpodenniQ  tue,  bat  the  evidence  of  a  relation  between  tbe  two 
baa  in  publisbed  ca£e8,been  no  more  distinct  tban  when  tbe  drug  bas 
been  given  by  tbe  moytb.  Belladonna  in  large  and  frequent  dosea 
bfts  been  tbougbt  by  Abercrombie  to  do  good. 

Of  local  treatmeut  tbe  moat  important  measures  are  rubbing 
and  electricitj.  The  slowly  interm^jted  voltaic  current  ebould  be 
used,  to  wbtch  alone  the  muscular  fibres  are  capable  of  responding  if 
^Uie  paraljsis  is  severe.  Tbe  current  should,  if  possible,  be  of  such  a 
itrength  as  will  cause  tbe  muscles  to  contract,  but^  in  tbe  case  of 
children,  it  an  adequate  strengtb  causes  severe  emotional  disturbance, 
it  is  far  better  to  be  content  with  a  weaker  current,  as  strong  as  can 
be  borne  without  distress  or  alarm.  The  utmost  good  electricity  can 
do,  is,  in  this  disease,  extremely  small  compared  with  tbe  harmful 
influence  of  a  daily  fright. 

Among  special  symptoms  which  may  require  treatment,  tbe  paralysii 

of  the  pharjnx  has  been  already  considered.     The  luss  of  accommoda- 

tioa  scarcely  calls  for  treatment,  and  it  is  doubtful  whether  anything 

can  be  done  for  it,  although  tbe  application  of  eserine  (a  half  per 

oent.  solution   in   water)  twice  a  day,  bas  been   recommended  by 

Herscbel.     If  there  are  symptoms  of   cardiac  failure,  the  patient 

^abonld  be   kept  in  the  recumbent  posture,  since  fatal  Bjneojje   bas 

ccurred  on  sudden  rising.     For   undue  frequi-ncy  of  action,  small 

raoses  of  digitalis  mjiy  be  giveii,  tbe  effect  being  carefullj  watehed. 

>nchenne  recommends  faradism  to  tbe  precordial  region  aa  a  power* 

il  means  of  stimulating  a  failing  heart,  and  several  other  French 

rriters  have  endorsed  his  recommendation. 

Failure  of  the  muscles  of  respiration  is  rarely  so  complete  as  to 

[yaase  death   diructly,  but  when   mucus   acenniulates  in   the  chest, 

liulfiikcating  paroxysms  are  apt  to  occur,  which  are  attended  with  some 

(danger.     If  life  is  threatened  in  one  of  these,  artificial  respiration 

linay  carry  the  patient  over  the  attai-k,  and  Duchenne  advised  reflex 

rgtimuktion  of  ttie  respinitory  centra*  by  faradism  to  the  l>ack  of  the 

chest.     An  account  of  a  case  in  wbirh  the  method  was  employed  with 

sucoeas  bas  been  given  by  Mitlard.^     The  patient  was  a  man  aged 

thirty*  and  paralysis  of  the  palate,  rliplopia,  and  weakness  of  the 

limbs  had  existed  for  about  three  weeks,  when  distress  in  bre.Ltbing 

suddenly  came  on  ;  expiration  was  short  and  sudden;  mucus  accumu* 

lated  in  the  air- passages,  causing  a  loud  tracheal  r&le  f  the  patient 

could  not  eipel  it,  and  asphyxia  seemed  imminent.     Duchenne  was 

'  Ciilled  in,  und,  noting  that  tbe  diaphragm  acted  well,  and  that  tbe 

source  of  tht.'  trouble  was  the  deficient  expiration,  faradised  tbe  skin 

at  tbe  back  of  the  thorax,  and  thus   *' rapidly   re-establisheO    the 

expiratory  power,  and  caui»ed  the  immediate  expulsion  of  a  quantity 

.  of  bronchial  mucus,     Tbe  palieut  was  immediately  relieved,  and,  the 

'  appbcation  being  repeated  during  the   next  few  days,  all  alaruiing 

symptoms  pu.ssed  away,  and  he  ultimately  recovered/* 

•  Quoted  hy  Laodoaiy^  loc  c*u,  p>  S7, 
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Hjdropbobia  ti  the  name  giTen  to  a  nmladj.  wbeo  it  affecU  mao, 
wluch  is  called  rabies  when  an  animal  is  the  subject  of  it.  It  ie  s 
specific  disease,  always  due  to  a  specific  poison^  always  contimctM 
from  an  animal^  and,  like  sjpbiliSr  transmissible  ddIv  bj  inoenlatioB, 
It  is  manifested  by  symptoms  that  are  chiefly  doe  to  distarbanoe  of 
the  nervous  system,  and  it  is  almost  always  fatal. 


BaBIKB    is   ANIMAt.8. 

Before  describing  the  diseaae  as  it  occurs  in  man^  it  will  be  well  to 
giTe  a  brief  outline  of  the  chatucters  of  the  affection  In  animals.    The 
fullest  descriptiou  of  it  is  that  given  by  Fleming  in  bis  work  on  the 
disease  ^  The  malady  is  almost  inrariably  due  to  inoculation  by  a  bite. 
It  is  the  opinion  of  Fleming  that  it  arises  spontaneously  in  very  fare 
instances,  but  this  is  not  certain. f    It  occurs  chiefly  in  dogs,  wolri 
foxes,  and  cats,  and  by  these  it  is  commonly  transmitted,  es; 
by  the  first  two.     It  may  also  be  produced  in  the  herbirora  and  lOCBt^ 
rodents,  but  it  is  probably  yery  seldom  transmitted  by  them*     In  the 
dog  the  first  symptom  is  daluess,  with  an  indisposition  to  moT6» 
Then   the   animal   becomes   shy   and  suspicious   or   threatening 
manner,  and  afterwards  irritable  and  restless,  with  a  strong  tenden 
to  bite.     Throughout  the  early  period  there  is  a  depraved  appetite 
ordinary  food  is  rejected,  and  hay,  straw,  clotb,  wood,  and  cindei 
and  even  the  animal's  own  hair,  are  eaten.     This  is  an   impoi 
characteristic,  because  the  presence  of  such  substances  in  the 
constitutes  one  of  the  signs  by  which  the  disease  can  be  reoogni 
after  death. J      The  bark  usually  becomes  changed  into  a  pecul 
howl,  which  begins  with  a  short  low  note  and  ends  with  a  long  high( 
note ;  it  has  also  a  peculiar  metallic  ring.     There  may  be  drooping 
the  lower  jaw  and  weakness  of  the  muscles  of  deglutition  ;  this 
prevent  swallowing,   but  there  is   no  dread  of   water.     Ultimatel: 
palsy  always  comes  onj   it  is  first   manifested  by   unsteadiness 
movement,  then  by  increasing  weakness  of  the  legs,  and  at  last  thei 

*  Some  Jidditiond  f&cti,  obiervrd  during  »  long  wriet  of  luvQi^ti|;«tioiitt  kk 
described  by  DowdeAweU  ('  Proc.  Roynl  Society/  voL  mXIB,  p.  48J.  His  deMdptioa 
hat  been  ehleBj  follovircd  in  the  above  socount. 

f  Bmp.  92S, 

{  Tbii  iign  liiii,  Indeed,  been  regarded  si  pathognomonto,  bat  donbu  hftve  been 
tbiQwn  on  iu  vulue.  Gibier  ('  Qaz.  Heb./  1884,  No.  29,  &c.)  stAtca  tU«t  ht  hu 
repeatfldty  fsiled  to  obtain  evidence  of  the  rmbid  itate  of  animals  in  whoM  ■toi»acb 
hay  and  straw  were  fonnd,  when  he  employed  the  tett  of  subdural  iiioeuktioa,, 
Mf.  E.  Batt,  Vet*  Surgeon  to  the  Brown  Initltotion,  informs  me  that  this  featui* 
not  uncommon  upart  from  rabies,  and  that  U  is  very  difficult  to  feel  ooofldoac. 
poet- mortem  etgns  alonr,  tbut  an  animal  has  died  from  this  disease. 
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U  mabilitj  to  stand.  Tha  aDimal  then  uaualiy  becomes  comatoee 
and  dies.  A  distioction  has  been  made  between  *'  dumb  or  paralytio 
rabies  '*  and  **  furious  rabies/'  but  the  difference  depends  only  on  tho 
degree  of  excitement ;  all  cases,  if  permitted  to  run  their  course,  end 
in  paraljsiji,  but  in  the  "  paralytic  "  form  this  is  an  early  symptom, 
and  the  stage  of  excitement  may  be  represented  only  by  quickened 
breathing.^  After  death,  distinct  changes  are  often  to  be  found  in 
the  nerve-centrea.  There  is  congestion  of  the  membranes  and  in  the 
cortex,  with  accumulations  of  lymphoid  cells  about  the  Tesselsi 
especially  intense  beneath  the  lower  fiart  of  tbo  fourth  ventricle,  where 
I  have  found  the  tissue  in  a  state  indistinguishable  from  that  of  acuta 
inflammation.  The  changes  are  essentially  the  same  as  those  to  be 
described  as  often  present  in  man.  There  may  be  minute  extrava- 
■ations,  and  sometimes  haemorrhage  Ti^^ible  to  the  naked  eve.  Similar 
but  usually  slighter  cbanges  are  often  found  in  the  grey  matter  of  the 
spinal  cord.  The  larynx  and  trachea  are  usually  congested,  and  so 
also  are  the  lungs. 

In  the  stomach,  besides  the  peculiar  contents  already  mentioned* 
minute  extrayasatii^ns  are  commonly  seen  in  the  mucous  membrane. 
Tite  salirarj  glands  present  no  constant  changes,  nor  do  other  organs. 

In  the  rabbit,  according  to  Dowdesweil^  the  symptoms  are  dulness, 
followed  by  excitemetit,  transient  pyrexia,  and  progressiTe  paralysis^ 
which  is  the  cause  of  death.  The  post-mortem  cbanges  are  similar  to 
those  in  the  dog,  but  the  stomach  contains  ordinary  food. 

Plssteur  has  disc oTf red  that  tbe  virus  i'xists,  after  death »  in  the 
central  nervous  sjstem  as  well  as  in  the  saliirary  glands, and  Dowdes* 
well  has  found  that  it  is  also  abundant  in  the  peripheral  nerres. 
Inoculation  with  tbe  tissue  of  tbe  brain  and  spinal  cord  produces  the 
disease  even  mora  certainly  than  does  that  of  tha  salivary  glands. 
Pasteur  has  also  proved  that,  in  animals,  tbe  disease  is  produced  far 
more  surely,  and  with  a  more  uniform  inculmtion  period,  wben  the 
inoculation  is  made  beneath  the  dura  mater,  by  trephining  the  fikiill, 
thiin  wben  it  is  beneath  the  skin. 

The  period  of  incubation  is  very  variable  in  animals,  especially 
when  tbe  inoculation  is  subcutaneous.  In  intra-cranial  iuoculation  it 
is  generally  from  seventeen  to  nineteen  days,  and  this  whatever  la  tbe 
source  of  the  virus.  By  passing  the  virus  tbrough  a  series  of  rabbite, 
the  period  becomes  shortened  to  six  or  seven  days,  and  remarkably 
uniform — tbe  "  ixed  virus  "  of  Pasteur.  Tbe  poiaon  exists  in  tbe 
tissues  only  towards  tbe  end  of  the  period  of  incubation.  The  nature 
of  the  virus  has  not  yet  been  demonstrated,  but  tbat  it  is  a  micro* 
organiam   scarcely  admits  of  doubt.t     Its   activity   appears   to    la 

•  P6iT^  *Compt.  r«nd./  cvi»  No.  12. 

t  Qibler  ('Compt^t  rend.,'  1884.  vol.  xevlii,  mnA  «Tb^  de  Ptni/  1884)  mnd  mlaa 
Dowdeswell  (loc.  cit.)  found  an  organism  in  aliuudHnce  in  the  c«ntnU  nervoni  aji'iteiii 
in  tome  CMCt;  it  wus  extremely  difficult  to  stain  and  r^cogniie,  and  thiji,  H  it  wftS 
reftlljr  tbs  iiiierob«  of  rftbiei,  6spljlQi  tbe  frequeat  fulore  to  diicover  it,    DowdM* 
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rapid! J  deBtroyed  by  decomposition,  yet  it  bas  been  found  very  actifil 
in  a  dog  that  had  been  buried  fourteen  days,^  It  ifi  certain,  alio^ 
that  the  saliTa,  dried  before  decomposition,  retains  its  virulence  for 
maoy  days.  In  the  dried  spinal  cord  the  titub  gradually  losei  \tM 
power*  which  becomes  extinct  at  the  end  of  ten  days,  even  in 
case  of  the  *'fiied*'  vims  of  the  rabbit  The  pathology  of  thB 
disease  will  be  again  considered. 


Babies  if  Mah. 

The  disease  in  man  ii  commonly  called  "  hydrophobia^"  because  the 
difficulty  in  swallowing  induces  a  sort  of  reflected  mental  dread  of 
water.  Although  this  dread  may  be  absent  and  the  name  at 
designates  only  one  symptom »  it  is  so  £rmiy  established  that 
attempt  to  change  it  would  be  futile.  The  features  of  the  disease  art  I 
occasionally  simulated  by  other  maladies^  and  this  fact  has  beeft| 
made,  by  certain  lay  writers^  the  grouod  for  denying  the  occurrt-nce  of 
rabies  in  man;  but  such  deuial  is  only  possible  through  ignorance 
and  its  refutation  is  needless. 

In  mati,  the  disease  is  inyariably  acquired  from  a  rabid  animal,  and 
is  almost  invariably  due  to  inosculation  with  the  saliva  by  means  of  a 
bite.  In  uine  tenths  of  the  cases  the  disease  is  contracted  from  a  dog, . 
in  a  few  cases  from  cats,  Tery  seldom  from  a  fox  or  a  wolf.  It  has  been 
due  to  a  wound  received  in  the  dissection  of  a  labidanimal.t  but  it  is 
not  certain  that  inoculation  with  the  blood  alone  will  produce  the 
disease. 

A  bile  is  more  effective  if  upoQ  an  uncovered  part  of  the  body,  i 
the  face  or  hand,  than  if  inflicted  through  the  clothes,  by  which 
saliTa  may  be  wiped  from  the  teeth.     Children  are  often  bitten  about  I 
the  &oe,  and  a  large  proportion  of  thuse  who  are  so  bitten  are  infeeted.1 
It  ifl  ndd  that  a  bite  infltcted  immediately  after  a  preceding  bite  M 
less  likely  to  infect,  as  the   teeth  may  have  been  cleaned  by 
p recoiling  bite.     The  disease  may  also  be  caused  by  a  rabid 
merely  licking  a  scratch  upon  the  hand  (and  may  be  thus  produc 
more  often  than  remembered  and  recorded  facts  suggest),  and  it  ] 
resulted  from  the  teeth  having  been  used  to  loosen  a  knot  upon  a  rope 
with   which  a   rabid   dog   hus   been  tied   up.     A  person  has  been 
inoculated  by  a  bite  from  a  healthy  dog,  inflicted  immediately  after  it 
had  been  flghtirig  with  a  rabid  animal^  the  saliva  of  which 
doubt  inoculated.     The  nmladj  Las  followed  the  scratch  of  a  cat,  but 
probably  by  the  aoimars  saliya  having  thus  been  introduced* 

It  has  been  said  that  hydrophobia  has  been  produced  by  the  bit6< 

well  obtaiDeU  some  cultivatioiu  f rtnti  it,  and  one  ftiumul  inoculated  with  tlie  eolti'tsti 
orgaolsm  fieeixteil  to  be  protected  fram  the  «ffeet«  of  th/»  sctiv«  tuvu  (*Luim( 
18S6,VoLi,  p.  1112). 

•  Gultkr^  'Comptei  rolid.,*  cvi,  18S8. 

t  For  tui  instence,  tee  Bolliogert '  Zi^niMen'i  HmndbucV  Bd.  fU*  p» 
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AQ  ftQim&l  Dot  sufferiDg  from  rabies.  Tliis  is  opposed  to  all  that  we 
now  of  tbe  origin  of  otber  diseases.  The  statemcut  rests  upon 
^ poine  facts  wbick  seem  to  establish  that  hydrophobia  maj  result  from 
tbe  bite  of  a  dog  which  did  not  at  the  time,  or  for  seyeral  weeks 
afterwards,  present  the  recognised  ejniptoms  of  the  disorder.  The 
best  eipla-nation  of  these  cases  is  probably  that,  in  some  rare  and 
«?iceptional  circumatances,  rabies  may  affect  a  dog  as  a  malady  that 
is  transient  and  insignificant,  but  coitimUDicabte.  Examples  of  this 
wre  seen  in  most  infectious  diseases.  Tbe  fact  that  dogs  may  recover 
from  rabies,*  makes  it  probable  that  the  disease  is  sometimes  slight. 

The  facts  mentioned  show  tbat  only  some  of  those  who  are  bitten 
by  a  rabid  animal  contract  tbe  disease.  The  diflienlty  of  ascertaiDicg 
the  proportion  is  great,  on  account  of  the  frequent  uncertainty 
whether  the  dog  was  really  rabiii.  It  has  .been  calculated  that,  of  all 
those  bitten  by  certainly  rabid  dogs,  47  per  cent,  suffer;  of  those 
whose  wounds  were  untau tensed,  8^  per  cent. ;  of  those  promptly 
cauterised,  only  33  per  cent. f  On  the  other  band,  of  persons  bitten  by 
dogB  merely  suspected  to  be  mad,  only  8  per  cent  suffenj  The 
immunity  of  some  persona  is  perhaps  due  to  bites  having  been 
.inflicted  through  the  clothes,  or  to  the  an} mars  teeth  having  been 
otherwise  freed  from  saliva.  The  poison  may  also  vary  in  virulence  at 
different  stages* 

The  geceral  incidence  of  rabies  can  be  traced  to  the  exposure  to  tbe 
risk  of  bites,  their  cbanicter  and  position.  Hence  more  males  than 
females  suiter,  the  proportion  being  about  four  to  one.  Most  males 
are  in  the  middle  period  of  life.  Very  few  adult  women  are  affected, 
but  cbildren  of  both  sexes  often  suffer ;  they  are  much  exposed  to 
the  risk  of  bites  ou  the  face  and  hand  from  straying  dogs.  No  less 
then  two  fifths  of  all  cases  are  under  fifteen. § 

The  period  of  "  incubation  **  varies  betwet^n  wide  limits,  and  is  longer 
and  more  variable  thau  that  of  any  other  known  acute  specific  disease. 
The  common  period  is  from  six  to  tea  weeks.    Bauer  has  calculated 


*  Obferved  by  Fadtenr  ftnd  kfjitj.  The  Utter  proved  the  diivftae  to  be  nbiet  by 
I  faooiilation  from  the  body  of  the  person  who  wfis  bitten  tad  died  ("  Budii-Peft  Comin. 
E»p.,"  by  Laufenhain,  *Cent,  f.  Nervenkr.,'  1889,  p.  298)* 

f  Wo  Deed  more  fncti  tm  to  the  ftctuul  interval  before  cantentatlon.    Hany 

poTtona  lafPer  whose  wounds  are  en  uteri  toil  iu  a  quarteir  of  an  hour — ample  time  for 

I  ilie  Yira*  to  paas  beyond  the  rca<ili  of  caoattca.    But  tt  li  doabtfal  whether  the 

dbcaae  tTer  occurs  if  a  ttick  of  nitrate  of  lilver  ti  immediately  plunged  into  •  aoiall 

wound, 

X  Bollinger^  loc.  ctt.,  from  the  statiNties  of  Tftrdieu,  Thambayn,  and  Booley. 

f  Dunng  the  tweiity-Bve  years  endinja^  1872  ('  Rcg.-Gen^  Rep./  187&)t  29^  males 
and  74  females  died  from  bydropbohla.  89  malei  and  93  females  wer«  under  IS, 
M  one  third  of  the  males,  and  fotir  sevenths  of  the  fema]e».  Tlie  greater  reliitive 
male  liability  is  least  (bat  still  considerable)  in  fhildbood,  snd  increases  ap  to  45; 
tbe  ratio  between  the  sexes  is  2  to  1  in  the  first  five  years,  and  9  to  1  in  tb«  third ; 
daring  tbe  thirty  years  15— 4&itb&|tol.  la  later  life  the  preponderanco  of 
kales  ia  not  so  greiit,  bat  the  cases  are  few. 


•M 


HYDEOPHOBIA. 


tlie  arerage  period  of  510  cases  to  hare  been  sevcntf-two  dajs;  ii 
rather  longer  in  mon  (eighty^five  dajs)  than  in  women  (aiitr-fiTe  dajn)*! 
It  is  shorter  when  the  bite  is  on  the  head  or  neck  than  when  ob  th«  j 
limbs.^    In  at  least  half  the  cases,  the  disease  develops  in  &oai  oiie  to  | 
three  months  after  infectioD.     In  a  few  cases,  the  period  is  less  than  ml 
month,  the  shortest  obserred  having  been  about  twelve  da/s.   Oaae«ai#] 
not  nncommon  in  which  the  period  is  more  than  three  months — nx^ 
nine,  and  in  some  eases  even  twelve  or  eighteen.t    Instances  have,  in* 
deed,  been  recorded  in  which  five,  ten,  or  twelve  jears  are  said  to  have 
passed  ;  most  anthorities  consider  that  in  such  cases  there  has  probthlf 
been  a  second  unnoticed  infection.     It  is,  however,  certain  that  the  j 
disease  may  oconr  after  an  interval  ot  a  year  or  of  eighteen  months, , 
and  it  is  ditBcuIt,  therefore,  to  denj  the  possibilitjr  of  a  longer  interraL  \ 
Although  it  is  common  to  epeak  of  the  interval  as  the  **  incnbatioQ  '^ 
period,  it  is  probable  that  onlj  the  shorter  periods  reallj  correspood 
to  what  we  understand  bj  the  term  in  the  case  of  other  diseases. 

Stmptoms. — During  the  interval  after  the  bite  there  are  comsioiilf 
no  symptoms.  OccasiouaUy,  towards  the  end  of  the  ptiriod,  pain  or 
unpleasant  sensations  are  felt  at  the  seat  of  the  wound,  explicable  ifi 
part  (but  not  altogether)  by  the  attention  which  is  direited  to  it 
Mental  depression  is  occasionally  conspicuouB,  but  is  couiraonly  the 
result  of  the  euifirer*8  knowledge  and  anticipation  of  the  possible 
consequences  of  the  bite.  At  the  onset  of  the  acute  symptoms  there 
Diay  be  considerable  local  psdn,  occasionally  radiating  up  the  Emb, 
It  may  exist  for  a  few  days  or  a  week  before  other  symptoms,  Bveu 
more  frequently,  all  local  symptx>ms  are  absent.  Slight  preceding 
fever  (even  with  a  rigor)  has  sometimes  been  observed  for  a  day  or 
two,  but  usually  the  firiJt  indications  of  the  impending  malady  are  a 
sense  of  general  malaise,  mental  depression,  and  disturbed  sleep.  These 
may  exist  for  a  few  dsys,  even  for  a  week  or  more,  before  the  actual 
onset,  which  is  indicated  by  some  discomfort  about  the  throat,  sn 
occasional  senite  of  choking,  or  a  little  difficulty  in  swallowing  liquids. 
The  effort,  if  succeBsful,  has  been  aptly  compared  to  that  of  a  child 
taking  a  nauseous  draught  (Handford).  The  spasm  in  the  pharyni, 
produced  by  the  attempt,  increases  in  the  course  of  a  few  hourly  aud 
spreads  to  the  muscles  of  respiration,  causing  a  short,  quick  inapiim^ 
tion,  a  "catch  in  the  breath,'*  resembling  that  which  is  produced  in 
health  by  an  affusion  of  water.  This  soon  becomes  a  strong  inspira- 
tory effort,  in  which  the  '*  extraordinary  muscles  of  respiration," 
stern 0 -mastoid,  scaleni,  Ac,  and  even  the  facial  muscles,  take  j)art; 
the  shoulders  are  raised,  and  the  angles  of  the  mouth  drawn  outwards. 
Veij  rarely  sudden  severe  throat  spasm  has  been  the  first  symptom. 

*  BftOAT, '  Manoh,  mad.  Woebemck.,'  1886.  If  i7  doabtful  cues  oi  ftllpged  tott 
l<iDg  ioeubaUon  wers  inclnded,  be  fouud  tb«  avenig«  of  637  caa«s  to  be  126  dija 
The  period  prestutt  very  little  vAnAtioii  in  the  esse  of  bite*  bf  diflerent  aniiiult,* 

t  Mhuj  weU-iutbetiticftted  imtaDceB  of  eigbtoeii  toonibs*  dantjoa  mre  oa  reeard. 
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Ai  the  tnteuBitj  of  the  apasai  increaseB,  bo  does  the  readiuess  with 
which  it  la  et cited.  It  may  be  caused  bj  tlie  mere  contact  of  water 
with  the  lips,  and  a  stute  of  cutaDeoua  hyperseathesia  deTelops,  ao 
that  Tarioui  impresBiODB,  such  aa  a  draught  of  air,  which  Bormally 
excite  a  respiratory  efiort,  bring  on  the  spasm.  The  mere  moTement 
of  air  caused  by  raismgthe  betklothes  may  be  sufi^icnt.  The  patient 
k  ofteo  UDiible  to  swallow  the  saliva,  which  is  usually  abundant  and 
Tiscid,  so  that  it  hangs  about  the  mouth  and  is  eipelled  with  diffi* 
culty ;  this  greatly  increasee  the  patient*8  discorrtfort.  Vomiting  is 
common,  a  greenish-brtjWB  liquid  being  ejected.  The  attackii  of 
spaam  are  very  diBtreBstng  to  the  patient;  the  menfal  state  which 
they  oocasioQ  increases  the  readiness  with  which  they  are  produced, 
and  in  some  cases  the  mere  sight  of  water  or  the  sound  of  dropping 
water  will  cause  an  attack.  It  may  even  be  excited  by  visual  imprea- 
aions  which  cause  a  similar  seosation,  as  the  reflection  from  a  l<K}king* 
glasSf  or  even  a  strong  tight  The  snCTerer's  horror  and  dread  of 
these  excitants  becomes  intense.  Thus  the  disturbance  in  the  act  of 
swallowiog  liquids,  which  conatitubes  as  it  were  the  first  sjinptomand 
key*uote  of  the  disease,  Bpread«»on  the  one  hand,  to  mental  distu  rbance, 
and  on  the  other  to  extensive  muscular  B[>asm. 

In  each  of  these  directions  further  symptoma  develop.  The  spasm, 
at  first  confined  to  the  muscles  of  deglutition  and  respiration,  spreads 
to  the  other  musclefl  of  the  body,  and  the  paroxysms,  at  first  respir- 
atory, afterwards  become  general,  and  assume  a  convukive  character, 
although  still  excited  by  the  same  causes.  The  conTulsioms  may 
consist  of  general  muscular  rigidity,  sometimes  tetanoid  in  character, 
with  actual  opisthotonos,  or  they  may  be  co-ordinated  and  closely 
resemble  hy steroid  convulsions.  Puririg^  this  stage  the  knee- jerk  is 
oommonly  increased  and  also  reflex  action  from  the  skin.  Ail  the 
cerebral  centres  may  share  the  over-a^-tion,  and  auditory  hyper- 
BBsthesia  is  somotimea  Tery  distressing.  In  other  cases  the  mental 
distress  passes  into  delirious  diatu rbance,  in  which,  at  times,  the 
balance  of  reason  is  lost,  and  tbe  distress  gets  command  over  the 
mind.  The  horror  with  which  tbe  attempts  to  drink  and  the  causes  of 
the  diBtress  are  regarded,  becomes  transferred  to  the  attendants  hy 
whom  they  may  have  been  produced.  Actual  delusions  may  super- 
vene, and  may  even  pass  into  a  state  of  positive  mania.  The  mental 
derangement  is  most  intense  during  the  paroxysms  of  spasm,  and 
the  fr^fuxied  patient  may  spit  bis  saliva  at  those  al>out  him,  and 
often  attempts  to  bite  them  with  his  teeth,  making  occasionally  strange 
noises  in  his  throat  which  have  been  thought  to  resemble  the  barking 
of  a  dog.  The  sight  of  a  dog  has  been  known  greatly  to  intensify 
the  mental  excitemeut,  and  this,  strangely  enough,  in  cases  in  which 
tbe  su£terer  had  no  suspicion  of  the  nature  of  this  affection.  It  often 
happen B,  however,  that  the  very  anxiety  itself  deters  the  bitten  person 
from  alluding  to  its  cause,  until  big  mental  processes  are  exposed  by 
the  withdrawal  of  the  previous  controL    The  idea  of  a  dog  may  enter 
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into  the  delusions  in  strange  ways.  One  patient  will  think  a  dog  i 
under  the  bed,  or  tbat  he  sees  one  in  the  room*  Another  is  seised 
with  BO  intense  a  fear  of  being  mistaken  for  a  dog  that  at  last  he 
fanciea  he  is  one,  and  goes  on  **  all  fours."  But  there  is  much  that 
]fl  mjrsterioua  in  tbese  delusions,  as  will  be  pointed  out  in  the  section 
on  Pathology, 

The  mental  disturbance  is  not  always  thus  subordinate,  as  it  were, 
to  the  other  symptoms*  There  way  be  a  rariablo  amount  of  mental 
derangement  almost  from  the  drst, — an  unnatural  suspicion,  with 
manifestations  of  ill  tamper,  suoceeeded  by  a  curious  mental  rest- 
lessness and  loquacity,  and  some  incohei'euce  in  the  sequence  of 
ideas.  Pelusions  and  hallucinations  are  usually  late  symptomi, 
but  occasionally  some  faUe  ideas  are  manifested  early  in  the  mSec* 
tion.  Throughout  its  course  there  are  sudden  Tariations  in  tlie 
mental  state,  which  are  almost  characteristic  of  the  disease  ;  a  oaoK^H 
plaint,  perhaps  couuhed  in  indignant  language,  is  succeeded  by  <i^^| 
apology^  and  the  f reusied  patient  may  alteruately  attempt  to  bite  hit 
attendants  and  beseech  them  to  keep  out  of  his  way,  or  to  hold  him  fast 
that  he  may  aot  hurt  them.  Simitar  mental  disturbauce  may  be 
present  in  children,  although  its  details  necessarily  differ,  but  in  them 
it  is  especially  common  for  initial  fear  of  liquids  to  be  lost  in  early 
deliiium* 

In  adults  alaoi  as  the  mental  disturbance  increases,  the  respiratoi 
spasm  and  diMculty  in  swallowing  often  lessen,  and  sometimes 
The  convulsive  attacks  may  also  cease.     The  patient  may  die, 
rently  exhausted  by  the  attacks  of  fury»  or,  if  life  is  prolonged 
enough,  the  mental  and  muscular  excitement  may  give  plaoe  to  a  stats 
of  paralytic  eihauation,  which  seems  to  represent  the  paralysis  that  is  so 
promii^ent  in  animals.     Coma  may  come  on,  but  the  patient  usually 
dies  within  a  few  hours  of  the  diminution  in  the  symptoms  of  excite- 
ment.   Death,  howeyer,  sometimes  occurs  earlier,  from  asphyxia  during 
a  Tiolent  paroxysm  of  respiratory  spasm,  or  from  sudden  failure  of  the 
action  of  the  heart,  a  result  that  is  explained  by  the  lesions  found  in 
the  medulla  oblotigala. 

Among  occasional  symptoms  priapism  deserves  mention  ;  it  is  not 
Tery  common,  but  has  attracted  attention  from  ancient  times. 

Tbeti^iperature  is  almost  always  raised.  At  the  outset  the  ele 
tion  is  trifling  (occasionally,  indeed,  absent),  and  throughout  the  dl?« 
ease  it  may  remain  moderate,  100°  or  101°.  More  frequently,  as  the  sym- 
ptoms increase,  so  does  the  pyrexia,  andit  amounts  to  103^,  104°»or  105^ 
and  may  e^en  reach  a  still  greater  height  ju^t  before  death,  and  mar 
continue  to  rise  for  a  short  time  after  death.  A  rectal  temperature  of 
108  8*^  has  been  observed  twenty  minutes  after  death  (Handford).  The 
urine  very  often  contains  albumen,  sometimes  as  much  as  &  quarter 
or  a  third  Sugar  has  been  found  in  a  few  cases.  The  scar  of  the 
bite  is  said  sometimes  to  become  livid  in  the  course  of  the  disease. 

The  duration  of  the  disease  has  varied  in  fatal  cases  from  iwelw 
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bours  to  ten  dap.  The  usual  duratioo  is  from  two  to  four  dajs ; 
one  t€Dth  of  the  patienta  die  in  the  first  twenty-four  bouts,  three 
fifths  die  within  three  days.  Oases  eiceediug  four  days  in  duration 
are  rare. 

The  course  of  the  disease  has  been  diTided  into  two  stagea,  the  first 
distingruished  by  the  reepimtory  spaam,  the  second  by  the  mental  dis- 
turbance  and  convulaiona.  By  others,  an  initial  stage  of  depression 
has  been  distioguished  from  the  later  stage  of  excttement.  The  final 
exhaustion  is  also  regarded  as  a  third  or  paralytic  stage.  But  these 
stages  are  often  not  well  marked  ;  the  elements  that  distinguish  tbem 
may  be  eombiaed  in  Tarious  d^rees,  and  those  of  the  later  period  are 
•DBietimes  conspicuous  from  the  first. 

Xbe  special  predomt nance  of  certain  symptoms  sometimes  impresses 
a  definite  character  on  the  attack,  so  that  certain  varieties  may  be  dis- 
tinguished. Their  recognition  is  of  some  practical  value,  since  it  may 
prevent  some  of  the  frequent  diagnostic  doubts.  The  most  important 
of  these  varieties  depend  on  the  predominance  of  mental  symptoms  on 
the  one  hand,  and  of  convulsions  on  the  other.  Delirious  and  mental 
eicitement  may  exist  from  the  onset  of  the  affection,  and  in  such 
eases  the  respiratory  spasm  may  be  less  pronounced  in  the  early 
period  than  ia  usually  the  case«  The  special  character  of  the  mental 
derangement  varies  greatly  according  to  the  mental  condition  of  the 
patient,  and  the  amount  of  special  anxiety  be  has  previously  felt. 
There  is  almost  always  very  marked  mental  distress,  and  the  dread 
of  the  disease  rather  determines  the  direction  of  the  morbid  emotion 
than  causes  it.  If  there  has  been  no  apprehension  of  hydrophobia, 
aa  is  often  the  case  in  children  and  occasionally  in  adults  (especially 
of  the  lower  classes),  some  peculiar  delusion  may  be  associated  with 
the  emotion,  and  mof  seem  to  be  its  cause  when  it  is  probably  its 
consequence. 

In  other  cases  the  conTulsive  symptoms  predominate ;  the  spasm 
induced  by  attempts  to  swallow  quickly  spreads  to  other  muscles 
besides  those  immediately  concerned,  and  the  tetanoid  character  may 
be  early  assumed.  In  some  instances,  again,  hy steroid  convulsions 
occur  almost  from  the  first,  and  the  respinitory  spasm  or  mere  emotion 
excites  the  co-ordinated  convulsive  movement  seen  in  severe  hy»terical 
fits.     This  feature  of  the  spasm  may  lessen  as  the  disease  develops.* 

*  Boerk&iire,  in  hit  *  Aphommi.'  gave,  nearlj  200  yo«?f  »go,  »  description  of  the 
diuue  so  graphic  and  accurate  that  it  U  worth  quoting  in  full  from  tko  Engliih 
traoflatton  of  Delacoite,  p»bliahcd  in  17I&: 

**  Of  the  do^'maditssi. — When  a  man  in  perfect  heaUb  isfnfeeted  with  thit  poiion^ 
after  different  diitancea  of  time  be  be^ini  to  be  disardered  tnacb  t^ter  the  following 
manner: — The  plaee  pain*  bim  wbere  be  flret  receiv'd  the  injury;  then  follow 
wandfinng  uncertain  paini  in  oiber^  but  cbietlj  tbe  nearest  pnrtii  a  wearineei, 
bfitvinefli,  Blowneie  eucceedt  in  tbe  wbole  sjitem  of  tbe  muiclea;  bii  aleopi  ira 
dlitnrb'dt  uneasio,  full  of  frigbtt,  convuliionsj  and  catching  in  tbo  tcndonij  be  is 
oouUnoally  rettleu,  sigbi«  lookt  d^ected,  and  ftffccta  to  be  alone;  and  it  li  maeh 
after  tbU  manner  tbat  tbe  di«ea«e  begini  and  fioiibee  its  first  itage.     If  yon  bleed 
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In  animals,  as  we  baTe  seen,  symptoms  of  paralysis  are  mucb  mon 
prominent  than  they  are  in  man,  and  sooietimes  they  give  a  Bpedal 
character  to  tbe  attack.  Exam[»lea  of  the  true  paraljtic  form  in  man 
are  not  common,  althongb  twenty  cases  have  been  colle^ited  by 
Gaaiakia.*  The  cause  is  usually  an  extensive  bite,  but  tbe  duration 
of  the  symptoms  is  nearlj  that  of  the  common  form ;  BensibUitj  ii 
generally  preserved,  the  sphincters  involved,  Tbe  chief  morbid 
changes  are  in  tbe  spinal  cord.  The  onset  has  been  sometinies  bj 
Buddt^n  paraplegia,t  as  in  tbe  well-known  case  of  the  man  Guffi.  Tbe 
nature  of  this  case  would  not  bave  been  suspected  bad  not  tbe  inocula- 
tion test  been  employed,  Tbe  sjmptoms  closely  resembled  those  of 
"  acute  ascending  paralysis." J  It  is  important  not  to  mistake,  for  i 
peculiar  manifestation  of  the  disease,  the  effects  of  any  potent  agent 
employed  in  its  treatment.  The  depressing  influence  of  ciirara  on  tie 
motor  structures  has  probably  been  thus  mistaken  ;§  and  some  other 
instances  of  this  mysterious  form  of  palsy  may  have  been  paralytic 
rabies* 

Pathologicat.  Anatomy, — ^Tbe  blood  is  generally  fluid,  as  in  manj 
acute  diseases.  The  throat  and  pharynx  are  commonly  congested; 
and  BO,  in  many  cases,  are  other  organs,  especially  tbe  spleen  and 
kidneys.  The  brain  and  spinal  cord  often  present  conspicuoua  con- 
gestion,   Tbe  most  important  morbid  changes  are  revealed  only  by  the 

himj  then  the  Mood  dotb  not  can-y  tbe  face  of  any  defect.  Then  iit«  all  tlit  fat»> 
going  eymptoma  increased,  and  ibere  follows  betldea  a  prodigioua  nuTC»wn«M  and 
pressure  about  the  lienrt  nnd  chest ;  breathing  is  difficult,  and  aceompuiled 
■ighi ;  he  frequently  ebakes  all  over ;  bia  bairs  stand  an  end,  and  treniblea  tJl  < 
at  tbe  sight  of  water,  of  any  sort  of  liquors^  or  even  upon  the  sight  of 
thlDgB.  i>r  reflectiug  like  lookitig-glassea;  he  Issea  Ins  ap|>etlte  entirely,  yet  ha  caa~ 
i wallop"  anything  tbtit  is  very  dry  and  solid,,  llie  touch  of  any  moisture,  chiefly 
with  his  lips  or  tongue^  creates  an  incredible  angnlab,  tremors,  violent  convnlsioiu, 
and  a  raving;  he  vomita  tnwny,  glewisb  clioler  or  green^like  leeks;  he  grows  vtfy 
hot»  foveriah,  sleeplesfl ;  is  troubled  with  a  prlapiBme ;  and  he  thinks  very  disorderly 
of  things  qnite  foreign  and  nnnsunL  Thus  doth  it  go  on,  and  here  abftolvei  its 
second  stage.  Afterwards  doth  everything  constautly  grow  worse,  and  yon*ll  sooa 
see  Mm  loll  out  bia  rough  and  dry  longne,  gape  wide,  speak  hoarse,  bave  a  great 
drought,  grow  raving  at  every  attempt  to  drink,  at  tbe  sight  or  touch  of  any  U^oor; 
gather  froth  !ti  or  about  bis  motitb ;  to  endeavoor  tbe  spitting  of  the  same  npoa  tlis 
bystanders,  even  against  his  will ;  to  bite  and  snap  at  everything  within  hia  raach« 
and  thftt  involuntarily, nor  yet  to  be  withheld  from  those  attempts;  he  gnashes  bia 
teetb  with  froth,  snarling  like  a  dog;  bis  pulse  now  and  breathing  begin  to  fail, 
cold  sweats  break  ont  on  all  sides,  raves  in  tbe  highest  degree,  notwithsfcanding 
which  be  is  all  tbe  while  ionsiblep  and  is  afraid  for  the  bystanders  that  be  shall 
unwillingly  hurt 'em.  Hi^nce  you  may  always  reckon  upon  bis  dying  v#ii<^t]  tbe 
fonrth  day  from  tbe  6r&t  state  of  his  illness)  convulsed  with  a  moat  terrible  anguish 
upon  drawing  his  breath," 

•  See  Le  Oendre,  '  L'Ann.  mid.,*  1887,  No.  4a 

t  Ricocbon.  'Gas.  behd./  18S7,  No.  10, 

X  See  the  *  Brit,  Med,  Journal/  1886,  vol.  ii,  p.  880. 

§  See  ttie  comments  of  Ostermayer  in  bis  abstract  of  an  "  «ntypical "  eaae  deeeribed ' 
by  Schaffer  ('  Cent.  f.  Nervenkr.,'  1891,  p.  27). 
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mioTOficope,^  and  are  found  id  the  oetitral  nerrons  ajrstem.  Thej  are 
▼«ry  Tariable  ia  their  degree,  and  are  sometimes,  although  8eldom« 
mbaent.  Of  nine  cases  I  have  exaimned,  morbid  changes  were  distiiiet 
in  s6?eE.     These  were  indications  of  Yascular  disturbanoe  j  diiatatioa 
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Wi9. 189,— Hydrophobia  j  periTucnlar  ihcAtb  dSstended  with  teacoejteii 
from  the  bjpogloual  nudetu. 


of  small  yessels,  accomitlations  of  leuoocjte-Hke  eorpnBctes  around 
them  and  in  the  tiasiies,  clots  in  the  small  Tesiela  evidently  formed 
'  daring  life,  and  minute  haemorrhages.     These  changes  are  met  with 
in  Yarious  parts,  especiallj  in  _ 

tlie  cortex  of  the  hemispheres,  t;-       '  TS 

the  medulla  oblongata,  and  the  *-|  ?:  ^ 

•pinal  cord-     Thejr  are  always 
most  intense  in    the  medullat  ■}. 

bitween    the    eminentia    teres  | 

■boY6  and   the   decussation  of 
the  pyramids  below,  and  espe-  ^ 

dally  in  the  neighbourhood  of 
the  pneumogastric,  hypoglossal, 
and  spinal  accessory  nuclei.  The 
accumulations  of  leucocytes 
about  the  vessels  is  a  Tery  con- 
spicuous change ;  they  sunroond 
the  outer  wall,  and  may  he  so 
numerous  as  to  fill  up  the  whole  space  withio  the  lymphatic  sheath 
(Fig.  168) ;  they  may  extend  along  the  vessel  for  a  considerablt 
distance,  and  even  pass  into  the  adjacent  tissue    (Fig.  169).    The 

•  Ttjey  have  heen  Invettlgiited  and  deaerihed  by  Coata*  Clifford  Allbutt,  B«nedikt. 
mytelf*  and  othen.  The  flgurei  here  given  are  from  a  paper  of  my  owu«  published 
in  the  '  Path,  Tnuu,/  vol.  xxvlii. 
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oytve  nronnd  a  vesteV  and  extending  lato 
the  adjacent  tUane. 
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nuclei  contain  a  mucli  larger  niiiaber  of  bucIi  corpuscles  ttaii  oonnftl 
and  in  places  thej  maj  be  aggregated  and  form  dense  mattsi 
(Fig.  170),  which,  since  the  corpuscles  ma;  be  regarded  as  identieil 
with  pus  cells,  are  in  fact  '*  miliarj  abscesses,"     These  coUec^ons 
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Fio.  170.— Cetli  of  the  hypogloual  nncleoi  on  tbe  rigbt^  of  th«  poeamo- 
gnbtri^s  Quckai  on  the  left  DtuM  inflltratioa  of  tbe  tintis  irtth 
Imicocytei, 

may   eomotimes  also  be  seen  outside  the  grej  matter,  scattered 
random,  as  it  were,  especially  about   the  root-fibres  of  the  ner 

(Pig.  170).  The  thrombi  witl 
r-f  the  vessels  fill  their  cavitj, 

'   ''-'^'^^•iJS^i'^^t^y''^''^^''^^'         Timj  present  curved  lines  i 
Vi-^ni?*?;*.?  ^^^^  ^^  heeu  exposed  to 

pressure  of  the  blood*  At  the ' 
seat  of  tbese  clots  the  walls  of 
tbe  vessel  may  be  distinctly 
IM  thickened.  Tbe  nerve-celli 
sometimes  appear  swollen  and 
ilightly  more  granular  than 
under  normal  circumstances, 
but  their  alterations  are  trifling 
^f.:   l7l.^Aceam«Utioii   of    aorpaide.  j     ^^     hardened    specimens  in 

of  the  hypoglDitol  nerve.  which  they  are  commonly  exa- 

mined. The  bromorrhages  are 
usually  small,  and  only  rarely  sufficiently  large  to  be  visible  to  the 
naked  eye.  In  the  spinal  cord  the  alterations  are  usually  muoS^ 
slighter*  and  are  confined  to  encrustation  of  the  vessels  with  leno 
cytes  and  to  an  increase  in  the  number  within  the  grej  matter;  ii^ 
this  the  changes  are  usually  greater  than  in  the  white  colni: 
although  they  involve  these  in  severe  forms.  They  may,  inde 
be  so  intense  as  to  con sti tote  a  oondition  practically  of  acnti 
myelitis.  Even  when  a  case  has  run  so  rapid  a  course  as  to  l:»e 
fatal  in  three  days  such  myelitic  changes  may  be  conspicuous* 
•  BchaSor,  *  A.  f.  PiycbV  six. 


PATHOLOGY.  988 

Tlie  "miliarj  abftoesses"  are  Tery  seldom  seen  in  ike  cord.  Oa 
the  other  band,  the  central  oerfoun  sjetem  may  present  no  other 
alterationa  than  are  commoQ  after  doatb  from  asphvxia,  and  this  erexk 
iu  an  aDimal  inoculiited  with  rabies,*  &i  well  as  in  maB.  Outside  the 
nerTous  system  leucocjtal  infiltration  has  been  seen  in  the  salifary 
glandi  and  in  tbe  kidnejs.f 

Patholoot. — It  Boay  be  well,  in  eonsidering  the  pathology  of  the 
disoase,  to  distinguish  ihe  facts  that  aro  certain,  or  possess  a  proba* 
bility  almost  equivalent  to  certainty,  from  tbe  mere  hypotheses  that 
afford  at  present  the  best  explanation  of  the  phenomena  observed* 

(1)  It  is  certain  that  the  disease  is  the  result  of  a  virus,  not 
Tolatile,  and  transmissible  only  by  inocnlation.  That  it  is  a  micro- 
organism has  not  yet  been  demonstrated,  but  does  not  admit  of 
doubt.  The  virus  seems  to  increase  within  fhe  body^  and  so  causes 
the  disease ;  Pasteur  has  shown  that  it  develops  best  and  chiefly  in 
the  central  nervoxis  system^  whore  inoculation  (in  rabbits)  never 
fails,  as  it  sometimes  does  beneath  the  skin.  The  virus  certainly 
varies  in  intensity^  within  limits,  and  so  (inversely)  does  the  period 
of  incubation.  Such  increase  in  intensity  may  be  produced  by  the 
8ucce88i?e  inoculation  of  a  series  of  animals  with  full  doses.  The 
|K>sition  of  the  anatomical  changes,  coupled  with  the  character  of  the 
symptoms,  shows  that  the  virus  acts  most  intenBelj  on  certain  parts 
of  the  medulla  oblongata^  next  on  tbe  spinal  cord,  next  ou  the  cortex 
of  the  brain  But  the  variable  degree  of  tbe  changes,  and  their 
occasional  absence,  prove  that  they  are  secondary  efTects  of  the 
disturbance  of  the  function  of  the  nerve-elemeota  by  the  virus,  an 
inQuenco  known  in  other  diseases  to  have  vascular  disturbance  as  ita 
consequence,  although  the  latter,  if  intense,  may  have  its  own  effects, 

(2)  We  must  regard  as  hypothetical  the  explanations  that  have 
been  given  of  the  variable  and  often  long  interval  between  the  bit© 
and  the  symptoms.  The  minimum  interval  may  fairly  be  regarded 
as  a  true  '*  incubation"  period,  and  slight  variations  in  it  may  be 
referred  to  the  intensity  of  the  virus  ;  but  for  the  mueh  longer  period 
that  is  BO  common  we  are  still  without  any  better  explanation  than 
the  old  one,  that  the  virus  is  lodged  for  a  time  in  the  vicinity  of  tbe 
wound,  and  at  last  dislodged  by  some  accidental  influence,  such  as 
gymnastic  exertion,  to  which  this  effect  was  ascribed  in  one  case.  But 
two,  if  not  three,  questions  need  consideration  in  connection  with  this 
problem.  We  must  assume  that  both  organisms  and  germs  are 
introduced ;  that  the  symptoms,  since  they  never  occur  at  once,  are  not 
due  to  the  former,  which  perish,  probably  often  leaving  other  germs ; 
and  that  the  shorter  "  incubation  "  period  is  the  time  needed  for  the 
development  of  a  sufficient  number  of  organisms  from  the  germs, 
perhaps  within  the  nerve-centres.  Tbe  localisation  of  the  germs 
near  the  wound,  but  beyond  the  reach  of  tardy  cauterisation,  li 

•  Bovlgbi,  'Rtv.  dm./  1886.  f  Coftta.  H^k  White,  kc 
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easier  to  ooncmTe  than  local  persistence  of  dereloped  organiBins. 
When  malaise,  ^.,  precede  the  onset  for  some  weeks,  it  is  possible  thai 
the  organisms  first  dereloped  are  too  few  to  produce  the  disease,  whickj 
only  results  from  the  maturity  of  a  second,  far  more  numerous  ^'brood.'* 
Many  forms  of  organised  virus  seem  only  to  break  down  the  resistance 
of  normal  fuQction  where  thej  possess  a  certain  degree  of  intensity. 

It  has  been  extensively  held  (by  Pasteur  and  others)  that  the  path 
of  the  organisms  from  the  wound  to  the  nerve -centres  is  by  the  nerres^^ 
and  by  tbis  slower  traosit  the  long  interval  is  explained ;  but  the  theory 
is  improbable,  and  the  interval  is  too  variable  to  be  thus  explained. 
Such  a  traniiii  would  certainly  entail  indications  of  intense  neuritis, 
invariable  and  preceding  the  onset  All  facts  suggest  that  tba, 
organisms  intro ducked  soon  die,  and  that  germs  introduced  or  gane»1 
rated  are  effective  by  their  development  in  the  nerve-centres.  The: 
is  no  difficulty  in  concdving  that  they  reach  these  by  the  blood.  Ths 
entrance  of  a  few  germs  into  the  peripht^ral  nerves,  and  developmeut 
there  at  the  same  time  as  (or  a  little  before)  the  chief  development 
takes  place  in  the  central  organs,  is  a  possible  explanation  of  the  looJ 
nerve-pains  ezperienced  in  some  cases. 

From  the  facts  of  the  disease,  and  from  wbat  we  have  learned  ol, 
analogous  maladies,  we  may  assume  that  the  symptoms  are  due  to 
direct  action  of  the  virus  on  certain  parts  of  the  nervous  systeoL 
The  active  agent,  in  some  allied  diseases  (as  tetanus),  is  a  chemical 
product  of  the  organisms.  No  facts  have  yet  been  ascertained  to 
suggest  that  this  is  true  of  rabies,  although  it  cannot  be  considered 
unlikely*  Tbere  is  reason  to  believe  that  the  organisms,  by  their  growth, 
produce  a  material  incompatible  with  their  continued  eiist^nce  in 
system.  It  is  on  the  latter  theory  that  Pasteur  bases  the  explanation 
of  his  propbylactic  treatment,  and  we  shall  have  to  return  to  it  in 
considering  the  latter. 

Tbe  way  in  which  the  virus  acts  is  suggested  by  the  character 
the  symptoms.  Its  primary  effect  on  the  nerve- centres  seems  to 
to  increase  their  activity,  and  especially  to  augment  the  reflex  ex* 
citability  of  the  medulla  oblongata  and  of  the  spinal  cord,  whils 
corresponding  disturbance  of  the  cortex  causes  the  delirium,  Sec, ;  the 
effect  on  the  medulla  obloi>gata  increases  the  excitability  of  the  respir- 
atory centre;  and,  as  the  extraordinary  muscles  of  inspiration  (not 
the  diaphragm)  are  chiefly  excited  by  reflex  influences,  the  inspiratory 
efforts  are  of  the  "  costo- superior  '*  type.  The  centre  for  these  move- 
ments is  adjacent  to  that  for  deglutition,  and  the  region  of  tbe 
meduUa  in  which  the  changes  are  most  intense  is  that  in  which 
the  glosso-pharjngeal,  pneumogastrio,  and  hypoglossal  nerves  are 
situated.  The  effect  of  the  poison  seems  to  be  chiefly  on  these  centres, 
just  as  other  organic  poisons  have  specific  actions  on  other  parts  of 
the  nervous  system.  The  period  of  excitement  is  often  succeeded  by 
the  opposite  condition,  shown  by  the  |iani|»legic  weakness  and  ooma 
that  may  supeivene.     But  another  agency  may  be  concerned  id  the 
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mbolition  of  fuaotion^  tIi,  the  vascular  cbangea  that  are  revealed  by 
the  inicroecope»  and  which,  as  we  have  just  seen,  mu^t  be  regarded  m 
•eoondary  results  of  the  functional  over-action.^  These  are  some- 
what random  in  distributii>ii  j  the  exact  points  at  which  they  occul* 
are  apparent! j  influenced  by  conditions  which  are,  so  far  as  the 
disease  is  concerned,  accidental,  the  specific  poison  only  determining 
their  general  situation.  When  they  do  occur,  however*  the  leucocytal 
infiltration  may  be  so  great  as  to  break  up  the  tissue,  and  even  to 
constitute  a  minute  point  of  suppuration;  and  if  the  point  thus 
affected  is  important,  grave  paralytic  conaequencea  may  ensue  m  both 
the  medulla  oblongata  and  the  spinal  cord.  Further,  it  is  probabk*  also 
that  the  cortical  excitement  acts  upon  the  centrea  of  the  medulla 
oblongata  and  increases  their  disturbance.  We  know  how  much  the 
functions  of  the  pneumogastric  are  under  mental  influence;  the  sigb, 
and  vomiting  from  disgust,  are  examples.  On  the  other  hand,  it  it 
possible  that  the  disturbance  of  the  medulla  may  determine  the  direc- 
tion of  the  cerebral  derangement.  We  may  often  trace,  in  the 
flymptoms,  evidence  of  this  peculiar  mutual  interaction  of  the  bulbar 
and  cortical  disturbance. 

It  is  important  to  note  that  some  of  tbe  symptoms  of  hydrophobia 
not  only  resemble,  but  are  identical  with  those  of  hysteria*  The  con- 
vulsion may  be  distinctly  of  hy steroid  character,  and  the  frenzied 
horror  at  the  sight  of  water  has  a  close  parallel  in  the  maniacal  stage 
of  many  hysterical  attacks.  In  connection  with  the  barking  and  bit- 
ing of  the  hydrophobic  patient,  it  should  be  remembered  that  both 
actions  may  occur  during  the  attacks  of  pure  hysteria;  the  biting  is 
especially  common.f  There  is  nothing  in  itself  extraordinary  in 
hysteroid  disturbancf^  forming  part  of  the  functional  disturlutnce  of 
the  brain  that  results  from  a  different  cause,  but  the  therio-mimicry 
of  hysteria  is  a  mysterious  phenomenon,  the  significance  of  which  ii 
doubtless  great,  though  at  present  berond  our  observation.  It  is  not 
lessened  by  the  prominence  of  the  condition  in  a  malady  due  to  a 
Tims  exclusively  animal,  especially  since  it  cannot  be  altogetber  ex- 
plained by  the  assumption  of  mental  preoccupation. 

The  special  paralytic  form  seems  to  be  due  to  the  action  of  the  virus 
being  primarily  and  specially  on  the  spinal  cord,  and  being  from  the 
first  depressant  in  its  influence.  We  cannot  at  present  explain  the  last 
fact,  but  some  light  is  thrown  on  the  fi.rst  by  the  fact  J  that  injection 
of  the  virus  into  the  veins  causes  the  pamlytic  form,  while  subdural 
inoculation  alw^ays  gives  rise  to  the  ordinary  variety  with  initial  excite* 
ment.  Through  the  blood  the  virus  can  evidently  have  free  access  to 
the  spinal  cord.     But  the  difference  iu  itg  influence  in  the  two  cases 

^  Hence  it  ii  inccrrect  to  speak  of  inflaniinAtion  of  tbe  medulla  fti  the  effect  of  the 
poison  ATid  the  cause  of  tbe  ftjmptoius,  aod  to  ttiftkc  a  couipAriaon,  m»  hu  been  done^ 
between  the  coodition  of  the  medQllft  m  hydrophobim  &nd  that  of  Peyer*!  patch«i  itt 
typhoid  fever. 

t  See  the  detcfiplion  of  this  diiettte.         }  Putenr,  eon  Armed  by  SxplUnattii. 
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gQggesti  some  difference  in  tbe  Tims,  anct  in  the  chAnicter  o(  i 
t^tioD  QU  the  nerre^emeutBf  to  which  we  hare  at  preseDt  no  eliM» 

*  BxAoKOBts. — The  sytoptom  of  greatest  Talue,  at  indicatiTe  of  Out' 
nature  of  the  afft^cUoDt  U  unqueBtionablj  the  peculiar  re8|»ratorT 
spasm  eicited  hj  attempts  to  swallow  liqaida.     The  historj  of  a  bite 
uanally  giTea  signi^cance  to  definite  ejmptoms.  hni  occasionaOj  mis- 
leads  when  these  are  eqmvocal. 

In  certain  acute  diaeaeee  of  the  throat  and  obest*  sudden  djsphftfia 
hafl  given  rise  to  a  suspicion  of  hjrdro phobia,  cbieflj  when  the 
djsphagia  is  not  due  to  pain,  but  is  reflex,  a  throat  spasm.  Such 
cases  are,  however,  yery  rare,  and  the  history  and  other  symptoms  art 
distinctive  if  ordinary  care  it  used.  It  is  more  likelj  that  these 
affections  should  be  mistaken  for  hydrophobia  than  that  the  latter 
disease  should  be  overlooked.  The  chief  diagnostic  difficulty  is  in 
connection  with  nervous  disorders.  Oases  in  which  the  meotal 
disturbance  preponderates  maybe  mistaken  for  simple  inBanity,  Imt 
the  associated  spasm,  significant  even  if  slight,  and  the  onset  after  a 
suspicious  bite,  generally  prevent  error.  If  there  is  a  form  in  whiek 
spaam  is  absent,  the  distinction  from  simple  insanity  may  be  only 
possible  by  the  extremely  rapid  course  of  the  affection.  No  patient 
ever  passed  from  mental  health  to  a  state  of  imminent  danger  in  two 
or  three  days  in  consequence  of  simple  iuEnuity.  The  opposite 
mistake  is  far  more  common ;  a  previous  bite  leads  to  an  erroneoui 
diagnosis  of  rabies* 

Organic  brain  diseases— meningeal  beemorrhage,for  instanoe— occnr- 
riog  in  a  person  who  had  been  bitten  by  a  dog,  have  been  mistaken  for 
hydrophobia.  One  case  m  recorded  in  which  the  mistake  was  onlj 
discovered  at  the  post-mortem  eiamination.  The  character  of  the 
convulsions  and  deliriiim^  and  the  absence  of  respiratory  spasnt, 
should  prevent  the  error.  From  tetanus,  hydrophobia  ia  distinguished 
by  the  late  period  after  the  bite  at  which  the  symptoms  develop.  A 
difficulty  can  scarcely  arise  (except  in  the  case  of  idiopathic  tetanus) 
unless  the  patient  has  received  some  recent  wound  of  another  nature. 
The  resptratorj  spasm  and  aversion  to  liquids  in  the  one  caae,  and 
the  eaf  ly  trismus  in  the  other,  almost  always  suffice  for  the  diagnosis. 
If  the  symptoms  of  hydrophobia  are  present,  the  association  of 
general  tetanic  spasm  with  tbe  respiratory  disturbanoe  ia  quite  oom- 
patible  with  the  hydrophobic  nature  of  the  ease. 

Symptoms  bearing  a  superficial  resembknce  to  hydrophobia  i 
limes  occur  in  those  who  have  been  in  great  dread  of  the  diseaae, ; 
COD  sequence  of  a  bite  from  an  animal  possibly  or  certainly  rabid 
The  knowledge  that  difficulty  in  swallowing  is  a  symptom  of 
disease,  determines  the  occurrence  of  spasm  in  the  throat  on  degluti- 
tion, perhaps  analogous  to  the  **  globus  hystericus.*'  The  palient^i 
fears  are  intensified  as  the  spasm  increases  In  degree,  and  a 
of  water  may  come  on.     Hysterical  convulsion  may  be  added,  and  the 
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group  of  symptoms  produced  maj  deceive  eren  the  medical  attendant. 
In  this  "  Ij 880 phobia,**  or  *'  pseudo-hjdrophobia ,**  as  it  has  been 
termed,  the  most  important  diagnostic  element  ia  the  absence  of  all 
tme  respiratorj  spasm;  there  is  not  the  peculiar  *'catoh  in  the 
breath"  that  characterises  the  {genuine  disease.  There  has  alwajs 
been  much  preceding  mentjil  alarm,  bat  too  much  weight  mnst  not  be 
placed  on  this,  because  great  anxiety  of  necessity  often  precedes  true 
bydropbobia,*  The  symptoms  of  the  epurioiis  form  commonly  soon 
subside  if  the  mind  of  the  patient  can  be  tranquillieed^  or  if  the 
patient  has  reconrse  to  some  method  of  treatment  in  which  he  can  be 
inducM  to  place  confidence.  An  instance  of  this  is  afforded  by  the 
case  of  Dr.  Buisson,  who  after  receiving  on  a  scar  some  saliva  from  a 
patient  who  was  suffering  from  hydroj>hobia  (real,  or  more  probably 
supposed)  thought  himself  suffering  from  the  disease.  He  took  a 
▼apour-bath  and  was  welL  He  afterwards  treated  forty  cases  of  the 
name  character  successfully  in  this  manner  1  But  there  are  other 
caees,  regarded  as  spurious,  in  which  the  mental  disturbance  ia 
intoDse,  spasm  distinct,  and  the  patient  passes  into  a  state  of  exhaus* 
tion  and  dies  in  a  few  days.  It  is  probable  that  most  of  these  oasei 
are  genuine,  although  ihey  bave  been  published  as  spnrious.t 

I  hare  more  than  once  known  a  0rst  attack  of  hysteroid  convnlsioi], 
in  a  lad  who  had  been  bitten  by  a  dog  some  time  before,  to  be  mistaken 
for  hydrophobia  on  account  of  the  barking  and  biting  and  general 
conTulsioD.  Tbe  absence  of  the  respiratory  spasm,  and  the  intermit- 
ting character  of  the  disturbance,  should  prevent  error,  which,  indeed* 
can  only  occur  if  the  characteristics  of  severe  hysteria  are  not 
known. 

Pbognosis. — AttaclcB  of  hydrophobia  differ  in  their  intensity  and  'n 
the  rapidity  of  their  course,  but  at  present  all  we  can  say  is  that  m 
any  given  case,  however  mild,  only  on©  issue  can  be  looked  for.  It  is 
to  be  ho|>ed  that  the  future  may  render  the  prognosis  less  grave ; 
although  we  seem  as  far  as  ever  from  an  actual  cure  fur  the  developed 
disease,  we  may  still  echo  the  hope,  expressed  by  Boerhaave  nearly 
two  hundred  years  ago,  "  Nor  ought  we  yet  to  despair  of  finding  out, 

*  Tbere  baa  more  often  been  a  tendeno;  to  regard  the  p^cnaine  d)i««i«  m  imiigi* 
ntrj  than  to  miiUke  the  spunoua  for  the  genuine.  This  tendency  is  ctpeciaUy 
marked  among  critics  who  have  not  leen  the  case,  who  do  not  icruple  to  cAst  doabtc 
on  tbe  Diiture  of  even  fatal  cases*  It  ia  not  c«rtaiii  that  death  has  ever  occurred 
from  mere  "  lyssophobia." 

t  Tbe  diagnosis  of  tbe  sporiotit  from  the  genuine  form  of  tbe  disease  is  tbos  a 
matter  on  which  there  is  very  wide  difference  of  opinion,  which  involves  also  tbe 
diagnostic  indications.  This  diiference  will  probably  ho  lessened  considerably  now 
that  we  have  an  apparently  emeial  te«t  in  the  results  of  inoculntlon.  Two  fatal 
casea  described  as  " psendo- hydrophobia "  have  been  published  by  Broadbent  ('Clin. 
Soc,  Trans.,*  Feb.  2Srd,  1S83),  the  spnrious  character  of  which  appears  to  me  to  b« 
open  to  question.  In  one  case  it  is  trne  the  bite  was  received  five  yean  hcfo(re«  but 
this  oogbt  not  to  he  allowed  to  determins  tbe  diagnosis  (tec  p.  ^2C)* 
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0ome  time  or  other,  a  peculiar  antidote  for  this  poison*  seeing  we  haTS 
succeeded  in  poisons  thought  formerly  as  destnictive*" 

Tbsatment. — Freventive. — The  prevention  of  a  disease  is  important 
in  proportion  as  its  treatment  is  ineffectual;  and  thd  fatalitv  of 
hydrophobia  renders  its  prophylaxis  of  paramount  urgency.  Tbe 
prerentioQ  of  hydrophobia  is  the  prevention  of  rabies*  and  this  could 
he  readily  effected  in  Great  BriUtin  on  accouat  of  our  insular  position* 
Tbe  enforced  muzzEng  of  all  dogs  for  a  period  of  one  year  would 
almost  certainly  stamp  out  the  disease.^  It  cannot  be  doubted,  also, 
that  the  number  of  dogs  is  Tastly  iu  excess  of  any  real  need  o!  the 
community.  Most  oases  of  hydrophobia  are  due  to  animals  kept  for 
pleasurop  not  for  use»  and  ofteti  ill* kept.  More  might  also  be  done  to 
make  those  who  keep  dogs  familiar  with  the  early  symptoms  of  rabies, 
and  to  render  it  a  criminal  offence  to  permit  a  dog  that  presents  such 
symptoms  to  be  at  large. 

Until  this  wise  and  humane  measure,  the  universal  use  of  tbe  muzde, 
is  adopted,  the  prevention  of  hydrophobia  centres  in  the  method  devised 
by  Pasteur,  and  in  the  cauterisation  of  tbe  bite,  Pasteur's  system  of 
prevention  depends  on  the  fact  that  by  drying  tbe  spinal  cord  of 
rabbits  that  have  been  rendered  rabid  by  inoculation,  the  Yirui 
becomes  less  active  i  the  subcutaneous  injection  of  an  emulsion  of  such 
a  cord  (dried  for  fourteen  days)  causes  no  definite  symptoms  of  the 
disease,  nor  do  subsequent  inoculations  or  injections  made  with  cordt 
dried  for  a  less  time.  After  fiucb  inoculations  an  animal  it 
'*  protected/*  and  does  not  suffer  from  rabies  if  afterwards  bitten  by 
a  rabid  animal,  or  even  if  inoculated  with  the  virus  in  its  most  active 
state, t  These  conclusions  have  been  confirmed  by  Horsley^J  in  t 
series  of  experiments  on  dogs,  which  seem  to  be  free  from  any  source 
of  fallacy^  In  these  ejtperiments  the  preventive  treatment  was  carried 
out  before  the  infection.     Pasteur  further  believes  that  such  a  goutm 

*  Tbftt  iQcli  s  mcftture  it  not  adopted  ii  a  nntionftl  diignee,  which  is  aoc«ntaAt«d 
by  the  tact  thnt  tbe  Government  derives  part  of  itt  reveoua  from  a  tax  upon  dogtt 
Tbe  oppo§rtioo  to  the  use  of  the  motdo  io  one  of  the  strangest  developmtnta  of 
morbid  ientiment.  There  are  apparently  thouiands  of  well-meaning  people  who 
woqM  prefer  that  htindreda  of  dogs  should  periih  every  year  of  a  painful  ina]ady» 
that  many  human  lives  ihould  be  annually  lo«t»  and  icore«  of  peraona  should  be  lob* 
jecfced  for  montht  to  acuto  menial  agony — rather  than  that  doga  should  be  made  to 
wsar  an  apparatus  which  causes  them  a  trilling  aunoyance  for  a  few  daya*  This 
perverted  sentiment  ought  to  be  met  with  universal  ahborrence»  oa  s  diagract  to 
humanity. 

f  Paateur  pota  forward  the  theory,  already  rpfered  to — which  haa  howevov  no- 
thing to  do  with  the  accuracy  of  bti  facta — that  the  virus*  a  micro-organism,  pro- 
duces, in  ita  derelopment»  some  substance  by  which  tta  growth  ia  checked,  aa  Is  the 
growth  of  yea«t  bj  the  alcohol  produced*  He  thinks  that  the  spinal  cord  contaiof 
both  the  virua  and  the  antidotal  product,  and  that  the  antidote  is  much  Less  inia* 
enced  by  the  process  of  drying  than  is  the  virus. 

X  '  Repoi  t  of  Committoe  of  Inquiry  into  M«  Pteteur'i  Treatmsni  of  fiydfO* 
pbobui,'  1887. 
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of  injections  is  effective  in  preventing  -the  occurrence  of  tlie  disease 
in  a  person  who  has  been  alre&dj  inoculated  with  rabies,  and  be  baa 
treated  thus  many  tbousands  of  bitten  persons.  The  efficacj  of  the 
treatment  baa  been  tbe  subject  of  mueb  discussion^  and  so  also  has  its 
•afetj.  Two  facts  only  are  certain.  First,  the  danger  that  rabies  maj 
f*1>e  communicated  by  the  treatment  is  very  small  There  is,  indeM, 
one  case  in  wbicb  this  result  is  rendered  probable  by  the  very  unusual 
ebaracter  of  tbe  symptom,  the  case  of  the  man  Qoffi.  wbo  was  bitten 
by  a  rabid  cat,  and  died  of  paralytic  rabies  in  St.  Thomas's  Hospital 
(see  p.  930). •  But  this  case  only  brings  into  relief  the  immunity  with 
[which  the  conrae  of  treatment  basbeen  pursued  in  an  enormous  number 
pof  cases. t  The  other  fact  is  that  tbe  treatment  is  not  invariably 
■nocessfuL  In  several  instances,  rabies  baa  developed  at  about  tbe 
same  time,  after  tbe  original  bite,  that  it  might  be  expected  to  develop 
had  the  treatment  not  been  adopted^  and  its  seventy  has  not  apparently 
been  modified*  Tbe  efficacy  of  tbe  treatment  has  therefore  to  be 
judged  from  statistics,  and  the  difficulty  of  drawing  a  conclusion  i« 
great,  and  is  increased  by  the  fact  that,  of  a  given  number  of  persons 
bitten  by  a  mad  dog,  only  a  proportion,  sometimes  small»  suffer  after- 
wards from  the  disease  (see  p.  925).  But  tbe  proportion  who  have 
snltered  after  undergoing  tbe  Pasteurian  treatment  ia  certainly  far 
smaller  than  tt  would  be  in  a  like  number  of  persons  who  bad  not  been 
thus  treated.  Up  to  the  end  of  1886,  2682  persons  had  been  inocu- 
lated, and  tbe  subsequent  mortality  from  rabies  among  tbem  was 
between  1  and  1'2  per  cent.  Even  allowing  largely  for  doubtful  bites 
it  is  estimated  that  not  less  than  5  per  cent*  of  such  a  series  would  have 
died  without  the  treatment,  J      We  cannot  feel  sure  that  in  all  cases 

*  Tho  reiiilt  biLi  t)een  a^eribed  to  th«  drcum&tance  that  tbe  mail  was  aUnoat  coo* 
siaoUy  draak  wbile  aoderiiottig  tbe  treffltmeat. 

t  It  haa  been  »Qgge«ted  that  tome  of  the  deathi  from  the  ordinary  form  of  rabica, 
sfier  the  treatment,  were  due  to  tbe  itioculationi,  bat  the  caae  referred  to  rendera 
thie  doubtful.  It  auggeite  that  the  inocnIaUoti  with  tbe  labbit'e  cord  woald  piroductt 
tbe  paralytic,  and  not  the  ordinal^  form« 

X  '  Report  of  Hydropbobia  Committee/  p.  8.  Some  farther  facta  are  very  im» 
^rtM&t  Of  23d  personi  bltteii  bj  mslmaU  in  which  rabies  waa  certato  ((either  hf 
inoculaUon  from  the  sptnal  cord  or  from  the  occurri'Dce  of  mbiei  Id  otber  amjnnle 
or  pertooa  hlttcfi)  only  4  dted»  while  without  inoculation  40  would  probably  bava 
died.  The  mortality  among  persona  bitten  by  rabid  wolvea  U  exceedingly  higb;  tho 
bltee  are  genernlly  severe,  and  prompt  cauterisation  ii  impoaiible:  48  per»oni  lo 
bitten  weru  treuted ;  a  mortality  of  SO  would  huve  been  almost  certain,  but  only  9 
died,  and  in  8  of  theai^  the  iymptoma  commenced  while  under  treatment  One  very 
atrlking  group  of  cnflct  if  tbat  of  eii  cbildren  bitten  at  Bradford,  January  24tb, 
18d6,  by  a  dog  proved  to  be  rabid  by  eiperiraental  inoculation,  and  by  the  fact  thai 
anotber  person  who  had  been  bitten  by  tbe  aame  dof^  died  of  hydrophobia  on  March 
4th  of  tbe  same  year.  Tlie  six  cliildren  wbo  were  treated  were  perfectly  well  at  ths 
date  of  tbe  report,  ei^htein  months  after  tbe  bitee.  A  more  crucial  ieet  could 
hardly  be  deTiied.  Equally  itrong  !■  tbe  instance  of  three  children  bitten  a| 
Shipley,  Yorkshire,  in  March,  1886,  and  treated  by  Pii*teur,  all  of  whom  remained 
well  a  year  later,  wbile  another  person  bitten  by  the  same  dog,  and  not  treat«d«died 
from  hydropbobia  seren  weeks  after  tbe  bite. 
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ibe  ftninml  that  inflicted  tbe  bite  was  actually  rabid,  and  heoce  a  new 
source  of  uncertainty  is  introduced,  the  infiuence  of  which  cannot  be 
acourately  assessed.  Tbe  Committee  on  Hydrophobia  iuTOsligatcd 
the  facts  of  ninety  unselected  cases  treated  by  Pasteur,  and  in  tiro 
tbirds  of  these  there  was  evidence  which  satisfied  the  committee  that 
the  dog  was  rabid.  In  no  less  than  twenty- four  tbe  bites  were  on  ! 
naked  parts,  and  the  wounds  were  not  cauterised  or  treated  in  ^Mgi 
way  likely  to  prevent  the  action  of  tbe  virus.  Every  one  of  theM^H 
ninety  patients  had  continued  well*  although  all  had  been  bitten  more  i 
than  sii  Tuonths,  and  most  of  them  more  than  a  year  before.  In  such  J 
a  number  of  cases  of  this  character  it  was  calculated  by  the  committee,  I 
on  the  lowest  estimate,  that  not  less  than  eight  would  have  suHexed  I 
from  hydrophobia.  Tbe  conclusion  from  the  facts  at  present  aTailabk  I 
aeems^  theref ore»  to  be  that  tbe  treatment  is  of  great  value,  although 
it  does  not  secure  absolute  safety,  and  that  the  method  is  not  attended 
by  more  than  an  extremely  small  risk  of  the  production  of  rabies. 

Tre<Umeni  of  the  Bite, — The  poison  is  deposited  in  a  wound,  and  if 
it  can  be  destroyed  before  it  passes  into  the  blood,^  the  disease  inll 
be  prevented.  The  measures  to  be  adopted  for  this  purpose  belong 
to  tbe  province  of  surgery,  but  may  be  briefly  mentioned.     If  the 

wouud  is  on  a  limb,  the  circulation  should,  if  possible,  be  arrested  by 

a  ligHture  arouud  the  Hmb,  applied  immediately*  Free  bleedion^H 
should  be  encouraged  and  the  wound  should  be  well  washed.  Thess^^ 
measures  are  most  important*  because  it  is  not  often  that  the  cautc^ 
can  be  immediately  applied.  The  use  of  these  measures  in  the  ease 
of  bites  of  every  kind  ought  to  be  part  of  the  education  of  children. 
The  wound  may  be  sucked,  if  there  is  no  abrasion  in  the  moui 
which  should  be  washed  out  each  time.  Absorption  of  poison  through 
a  mucous  membrane  (to  judge  from  experiments  on  the  conjuncti 
occupies  several  minutes.  As  soon  as  possible,  the  wound  should  be 
thoroughly  cauterised  by  the  actual  cautery,  nitric  acid,  or  nitrate  of 
silver.     Whenever  practicable  the  bitten  part  should  be  excised. 

The  ireaiment  of  the  developed  disease  has  to  be  directed  chiefly  to 
the  diminution  of  the  sufleriug  of  the  patient.  At  the  same  time 
recovery  cannot  be  mid  to  be  impossible.  It  is  certain  that  cases  ban 
recovered  in  the  fiast,  and  it  seems  therefore  certain  that  cases  wiU 
recover  in  the  future.  However  slender  may  be  the  hope  of  doing 
more  than  lessen  suffering,  the  patient  should  not  be  given  over  into 
the  hands  of  death,  even  indirectly  by  efforts  exclusively  directed 
to  tbe  euthanasia^  still  less  ostensibly,  as  by  tbe  feather  beds  of  old.t 

*  Tbii  is  the  common  theory  of  cauterisntion,  but  U  hardly  oonsistent  irttb  th* 
iMumod  lociiliBatioii  of  the  poison  in  the  wouud  during  the  period  of  LacahAtioQ.    It 
If,  howeter,  certain  that  cauterisation  is  uf  littla  value  unleas  it  is  alnaott  inuDS* 
diate.     Promptneifl  ia  of  more  importauoe  than  the  Ageat  employed.    A  anioka 
**  vetumti *^  would  probuljly  be  quite  effectoal  if  insUntly  used. 

t  It  is  curioua  to  note  how  the  name  of  the  disease  preaerrea  the  fact  that  i 
bortor  of  water  was  formerly  ri»gnrdud  not  otily  as  a  characteristic  of  tlie  discAs^^ 
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The  pathological  lesions  sbow  that  tlie  fuQctioaal  nervoufl  excite* 
ment  has  organio  conHoquences,  and  it  is  important,  in  oriler  to  lessen 
these,  and  to  maintain  the  strength  of  the  patieat,  that  whatever 
eicitei  the  paroxjamal  disturbance  of  the  ner?ous  system  shonld  be 
earefull  J  avoided.  A  dimly  lighted,  quiet  room  should  be  seen  red,  and 
only  the  necessary  attendanta  should  be  admitted  into  it.  Every  sight 
or  souLid  likely  to  disturb  should  be  avoided,  and  it  would  probably  be 
wise,  if  the  spasmodic  dysphagia  is  great*  to  feed  only  by  peptonised 
enemata. 

The  drugs  that  have  been  employed  in  the  treatment  of  the  disease 
are  innumerable,  and  embrace  (besides  most  known  sedatives)  a 
number  of  alleged  specifics,  all  of  which  have  been  abundantly  proved 
to  be  useless.  The  treatment  employed  in  the  few  coses  m  which 
reoovery  has  taken  place,  hasgooerallj  been  fouad  powerless  in  other 
instances* 

One  case  is  said  to  have  recovered  tinder  the  influence  of  mercury, 
but  this  has  been  tried  since  io  numberless  instances  without  result, 
Curara,  however,  has  been  credited  with  three  cures  (OfFenburgp 
Polli,  and  Watson),  of  which  one  case,  that  of  Offeuburg,  seems 
undoubtedly  genuine.  The  drug  was  first  recommended  half  a  century 
ago  by  an  Englishman,  Sewell,*  but  tried  in  small  doses  it  failed.  It 
arrests  the  hydrophobic  spasms  by  paralysing  the  motor  nerves,  and 
this  may  render  artificial  respiration  necessary.  There  »eemn  to  be  a 
remarkable  tolerance  of  curara  in  this  disorder.  The  dose  conimonly 
employed  has  been  from  -jSy  to  i  of  a  grain  repeated  every  quarter 
or  half  hour  until  there  is  general  musculux  paralysis,  and  renewed  as 
tills  effect  passes  oC  Polli  administered  in  all  three  grains  in  five 
and  a  half  honrs  to  a  child  twelve  years  old.  Even  grain  doses  have 
failed  to  cause  paralysis. f  One  case*  probably  genuine^  has  been 
xecorded,  in  which  recoyery  occurred  under  the  use  of  Calabar  bean  and 
kjpodermic  injeftions  of  morphia  (NicLolls).  Bromide  of  potassium 
has  very  little  influence;  if  given  at  all  it  should  be  in  large  doses, 
one  or  two  drachms.  Chloral  gives  some  relief,  and,  in  a  case  recorded 
by  Saosom,  life  was  prolonged  for  ten  days  under  its  nse.  It  is  pro« 
bable  that  the  combination  of  chloral  and  morphia,  which  has  a  special 

but  MS  the  predomlntiDt  eleixieiit  in  iU  p&tbology,  wbioh  afforded  the  cbiel  therApen" 
tical  indic^atioa,  "In  the  interviik"  (of  vencAectioiL,  lajra  Boerb&ave)  "be  oiust  be 
blinded  and  thrown  into  a  cold  potidi  or  be  izib4o  wet  with  the  continrnd  throwing 
of  wnter  opon  bim,  till  he  doth  not  seem  any  mora  to  be  afnid  of  water,  or  but 
liltle,"  a  final  reaenration  thnt  was  at  least  pmdent. 

^  And  also  by  Waterton,  the  naturalist,  who  brotigbt  to  England  a  tnp^Iy  of  tba 
dmg  (eee  •  Dokn'g  Hydrophobia/  2tid  ed.,  p,  170,  and  Waterton'i  •  Travela '). 

t  Bot  it  ie  possible  that  in  tome  cases  the  ag^ent  has  not  b«en  verj  active.  Tba% 
in  a  caae  recorded  by  Bristowe*  m  which  ms  mmh  as  1|  (^tnt  were  injected  at  a  tims^ 
and  S  graioB  in  twenty-four  bourt  produced  very  little  effect,  the  cnrara  •'  bad  baeit 
in  stock  some  time,  und  there  waa  reason  to  believe  that  it  bad  deteriorated  ia 
qnality"  CBrit.  Med.  Jooru./  April  28tb,  18S5),  The  activity  of  the  spmamM 
•bould  always  be  tested. 
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infloenoe  on  the  respiratory  centre,  deserre)!  further  trial,  and  on  tKt 
whole  coDstitutes,  as  far  as  is  at  present  known,  the  wiseat  treatmeot. 

Tracheotomy  was  suggested  by  Marshall  Hall  as  a  means  of  aT»jrtiag 
death  during  an  asphyxiating  attack  of  spasm,  but  it  is  probahl] 
powerless.    Tbe  spasm  invokes  the  chest  wall,  and,  according  to  Pitt,*  ^ 
the  glottis  is  widely  open  during  the  attack. 

Of  the  Tarious  remedies  that  have  been  held   in   popular  esteem  J 
or  vaunted  as  private  specifics,  little  need  be  said.     They  fomlBli^ 
a  curious   chapter   in   the   history   of    charlatamsm   and   credulity. 
"  Hitherto/'  we  may  still  say  with  Boorhaave, "  we  have  not  met  with 
any  one  whi^h  deserves  credit  enough  to  be  entrusted  with  the  life  of 
people  thus  miserably  afflicted,  for  no  one  is  known  whereof  the  ex« 
periments  be  certain,  but  they  owe  their  birth  either  to  speculatioOt' 
or  they  have  been  copied  from  others  and  taken  upon  trust.'*    The 
list  of  reputed  remedies  that  he  gives  haa  received  a  long  addition 
since  his  time.     Persons  who  fancy  that  they  are  suffering  from  th§ ' 
disease  are  cured  by  these  measures,  and  their  recommendations  are 
repeated  with  confidence  by  those  whose  readiness  to  express  an  opinion 
is  inversely  proportioned  to  their  capacity  for  forming  a  judgment 
Foremost  among  these  measures  is  the  vapour-bath  of  Buisson,  the 
origin  of  which  has  been  already  mentioned  (p,  937),  and  which  every 
few  years  makes  its  reappearance  in  the  public  papers. 

The  saliva  of  persons  suffering  from  hydrophobia  has  been  proved j 
to  be  capable  of  communicating  the  disease  to  animals.     Hence 
attendaDts  should  be  cautioaed  to  have  no  uncovered  abrasions  on  t 
hands,  and  to  wash  from  the  eyes  and  face  any  saliva  that  may  hat 
been  spit  on  them.     If  they  are  bitten  by  the  patient,  the  won 
should  be  treated  as  if  it  had  been  inflicted  by  a  rabid  animal.     The 
precautions  remove  all  danger,  and  any  anxiety  that  is  felt  may 
removed  by  the  assurance  that,  of  the  thousands  of  persons  who  hav 
attended  on  patients  with   hydrophobia,  no  authentic  instaDce 
been  recorded  in  which  the  malady  was  thus  contracted.f    Kor  has! 
ever  been  known  to  have  been  acquired  through  making  a  post-mor 
examination  on  the  bodies  of  persons  who  have  died  from  tbe  < 
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Many  metalif  when  taken  into  the  body,  cause  chronic  disiurbanos  i 
of  the  nervous  system,  in  addition  to  the  acute  symptoms  thai  i 
produced  by  a  considerable  dose  of  the  poison.    The  latter  are  not 

•  G.  N.  Pitt,  *  Med.  Times/  June  20th,  1886. 

t  Indeed,  even  the  dAoger  of  bitee  leeini  tmftll.    A  child*  whoie  malady  wit 
verliled  by  the  inocalition  test,  bit  two  penont  whoee  irottnde  were  nncauteHted,  aii4J 
at  the  end  of  six  moBtbi  tbey  were  itill  well  ('  Riv.  Clia.  di  fiokgne,*  Ang^  1886). 
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congidered  here,  aiaoe  they  belong  to  the  province  of  toxicology.     The 

aore  chronio  disturbance  geuerallj  results  from  the  often  repeated 

ntrftoee  of  small  quantities  of   the    metal,   and   seMoiu   succeeds 

single  large  dosa    The  chief  metals  that  ioflueeee   the    nerroua 

^system  are  lead,  arsenic,  silver,  and  mercury* 

LEAP-poisoNnra. 

UtioIiOOT. — The  occurrence  of  sytuptoms  of  leacl- poisoning  seems 
|to  be,  to  some  extent,  determined  by  individual  peculiarities.  Of  a 
given  number  of  person b,  all  of  whom  have  been  exposed  to  the  same 
influence,  and  exhibit  indications  of  the  presence  of  lead  in  the  system, 
some  will  suffer  considerably,  some  slightly,  others  not  at  all.  Little 
10 known  of  the  conditions  which  thus  in9iience  the  result,  but  females 
seem  more  prone  to  suiffer  than  males,  the  weakly  thau  the  strong, 
and  those  who  inherit  a  tendency  to  gout,  especially  if  the  affection^ 
thus  inherited,  was  due  to  the  same  cause.  Disturbances  of  the 
nervous  system  are  much  increased  by  iotemperanee;  the  influence  of 
alcohol  in  evoking  cerebral  symptoms  is  not  only  observed  in  man» 
but  has  been  noted  in  animals. 

The  duration  of  exposure,  before  symptoms  occur,  varies,  and  is 
chiefly  determined  by  tbe  amount  of  lead  daily  absorbed.     When  this 
is  large,  severe  symptoms  are  often  induced  in  a  few  weeks.     Some  of 
the  most  acute  forms  o^eur  in  young  persons  whose  exposure  has  been 
brief.     It  is  probable  that^  when  the  daily  dose  of  the  poison  is  small, 
a  certain  amount  of  tolerance  is  sometimes  established,  which  may  be 
Itimately  overcome  in  consequence  of  the  accunmlation  of  lead  in  the 
stem,  or  in  consequence  of  some  impairment  of  the  general  health.* 
The  sources  of  lead-poisoning  are  very  numerous*  but  may  be 
divided  into  two  groups,  the  induitrial  and  the  a<:cid€ntal.     Of  the 
former,  the  most  potent  are  lead-works,  especially  those  in  which 
wbite-Iead  is  prepared,  but  more  frequent  are  the  various  industries 
in  which  prepared  lead  is  used.     Painters,  plumbers,  type-founders, 
Ikompositors,  and  those  who  glaze  pottery  with  lead«  are  the  most 
uent  sufferers.     Glass  grinders  may  also  sufEer,  lead  being  a  con* 
stituent  of  most  kinds  of  glass*    Various  other  occupations  involve 
liability  to   poisonings  often  unsusjiectod.     Licking  gummed  paper, 
tinted  with   colouring  matter  containing  lead,  and   the  process  of 
preparing  cards  with  a  lead  glaze,  have  been  effective.     The  accideiit4jd 
sources  are  extremely  numerous;  the  moat  frequent  is  the  contamina- 
tion of  drinking-water  by  leaden  pipes,  or  by  lead-lined  cisterns.t 
*  On  theae  and  iDOtt  other  fftoti  relnting  to  tbe  ttitiject*  utimeroai  original  oli«er* 
Tations,  clinical  and  eaperinient«l,  will  be  fomid  in  *  L«a4  Poiioning,'  by  T.  Oliver, 
M.D..  Edinburgh,  1891. 
^  f  Yftrioui  cbcmleal  peenlkritiea  of  water  will  make  It  take  op  lead  more  readily. 

^^^J'or  partlcQlir*  tbe  reader  k  referred  to  work»  on  by^ena.  A  coriooa  IneUnce  ia 
^^l^ilated  by  Thome  in  whteh  bfid-i>oi»oning  at  Sheffield  waa  doe  to  tbo  preience  in  the 
^^Kruttr  of  a  peculiar  acid  derived  from  the  loll  ('  PrActitloner/  Dec*,  1886,  p.  465). 
^^B^ta  danger  from  water  wa«  known  two  tboufland  jean  ago. 
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Add  fmiis*  ooolfed  in   glazed  eartbenware  Teaaelst  bare 
charged  with  lead ;  abot  left  in  win©  bottles,  after  cle&tUDg,  haa  1 
disgoWed  by  the  wine  or  *'  mioeral  water ;  **  snuff  may  be  con^t 
in  conaequenc©  of  b^ing  packed  in  lead -paper.     Lead  enters  into  1 
GompositioQ  of   some  bitir  dyes   and   cosmetics,  and   Cases   of 
poisoniog  have  occurred  from  their  use.     Infants  at  the  breast  ha? 
been  poisoned  by  a  lead   ointment  applied  to  excoriated  nipplt 
Lastly,   symptoms   of    chronic   poisoning   hare  occurred   &om 
continued  medicinal  adoiinistration  of  lead. 

The  most  frequent  path  by  which  lead  enters  the  system  Is  th 
alimentary  canaL  not  only  by  the  accidental  contamination  of  articleel 
of  food,  but  also  through  uu cleanliness.    Workers  with  lead  ofteaf 
neglect  to  remove  all  trace  of  lead  from  their  hands  before  taking  fo 
and  thus  become  poisoned.     Thii  is  shown  by  the  influence  of  enforcpdl 
cleanliness,  which  lessens  the  amount  of  lead- poisoning  among  such 
artisans.     The  saliva  dissolves  but  little  of  the  carbonate  of  lead  (thai 
form  in  which  the  metal  is  most  frequently  received).     The  hydro*' 
chloric  acid  of  the  gaetric  juice  transforms  it  into  soluble  cbloridiv 
and  the  bile  also  dissolves  it,  but  in  each  case  products  of  digestion 
hinder  the  process,  insoluble  albuminates  being  formed,  and,  as  a  rale, 
most  of  the  lead  passes  away  by  the  bowel  (Oliver).     When  lea4i^ 
enters  through  the  skin,  as  in  poisoning  from  the  use  of  cosmetics  and} 
hair  dyes,  it  may  be  dissolved  by  some  of  the  organic  acids  8ecret6d| 
by  the  cutaneous  glands,  or  get  through  the  skin  in  consequenoei 
the  friction  employed  in  rubbing  hair  dyes  into  the  roots  of  the  hairJ 
Lead -poisoning   has  been   produced   in   children   by  the   continued.4 
use  of  GouIard*s  lotion,*     Lead  may  be  thus  absorbed  by  those  who 
work  with  the  hands  immersed  in  preparation  of  the  metal.     It  may! 
certainly  enter  by  the  mucous  membrane  of  the  nose  (in  the  case  < 
poisoniog  by  contaminated  snufif),  and  probably  also  by  that  of  the' 
other  air-passages ;  inhaled  particles  are  dissolved  by  the  alkaline 
secretion,   or  enter  the   blood  and   are  transformed    into    soluble 
bicarbonate  by  the  carbonic  acid  contained  in  it    Ko  doubt,  howevert 
some  lead,  entering  by  the  air,  is  carried  bj  the  buccal  secretiani  i 
the  stomach. 

It  is  commonly  believed  that,  however  lead  enters  the  system,  it 
acts  on  the  tissues  through  the  blood,  permeating  the  whole  body  and 
influencing  chieEy  certain  structures*  tTnquestionably,  many  of  the 
symptoms  must  be  thus  produced. f  But  lead  has  been  said  also  toi 
have  a  local  influence  on  the  part  where  it  comes  in  contact  with  the 
skin.  This  opinion,  although  based  on  some  cunoos  facts»  has  not 
received  general  confirmation.! 

^  It  hM  beta  readily  produced  in  animftk  by  a&  ointmeat  of  oUate  ol  lind  sod 
Unotine  (OUrer). 

t  Although  tome  are  aeeribed  to  imdlrfci  effedi^  doa  to  ths  deranged  action  of 
tba  Liver  and  kidneya  (Oliver}, 

X  The  facta  that  luggeet  a  local  influenoi  ara  mentimiad  at  a  later  pag^. 
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Tbe  lead  which  has  entered  the  sjatem  collects  in  the  various  iiasaes 
and  organs,  bnt  not  in  the  same  degree  in  alL  In  dogs,  to  which 
lead  is  giv^en  in  food^  the  organs  have  been  foucid  to  contain  the 
metai  in  the  following  order: — bones,  kidneys,  liver,  spinal  cord*  brain, 
iDGBrlea,  intesLiae  j  elsewhere  there  is  only  a  trace  (Heubel).  It  is  not 
cortaiu  that  this  order  is  always  the  satne  in  man.  In  one  case,  for 
instaucOf  mnch  more  lead  was  found  in  tbe  brain  than  in  the  liver » 
and  Done  in  the  spinal  cord  (Troisier  and  Lagrange)  ;  while  in  another 
case  the  Mver  contained  mnch  and  the  brain  none.^  In  even  acute 
0M68  lead  has  been  sometimes  absent  in  the  brain. f 

Lead  is  excreted  by  the  liver ;  also*  it  is  said,  by  the  intestinal 
mucous  membrane,  but  in  man  chiefly  by  the  kidneys.  The  urine 
always  contains  lead,  when  this  is  present  in  the  blood  ;  the  quantity 
of  urine  is  at  first  increased  and  suhsequently  lessened ;  at  the  h^et, 
there  may  even  be  anuria,  and  with  it  intense  disturbance.  As  a  rule» 
the  amount  of  uric  acid  excreted  bears  an  inverse  relation  to  the 
amount  of  lead.  When  injected  under  the  skin  of  an  animal,  almost 
all  has  been  said  to  pass  away  by  the  bile,|  but  this  does  not  seem  to 
be  the  case  in  man.  Once  combined  in  the  organs,  it  is  very  slowly 
eliminated,  and  its  presence  may  be  detected  years  after  it  has  ceased 
to  be  taken  in.  It  probably  exists  in  them  in  some  cofnbination  with 
albumen,  which  may  not  be  always  the  same.  But  the  amount  fixed 
in  the  tissues  is  very  small  compared  with  that  which  is  eliminated 
from  the  blood,  and  the  quantity  that  enters  the  blood  is  small  com- 
pared with  that  which  enters  the  stomach. 


Sthttohs.^ — ^Disturbance  of  the  general  nutrition  usually  precedes 
other  sy^mptoms,  although  it  may  escape  observation.  There  is 
anemia,  often  considerable,  depending  on  an  actual  diminntion  in 
the  number  of  blood- corpuscles.  The  hffimoglobiu  is  reduced  in 
proportion  to  the  corpuscles,  and  the  anemia  of  lead  thus  differs  from 
that  of  chlorosis,  in  which  the  reduction  is  much  greater  in  the  luemo* 
globin  than  in  the  corpuscles.  Lead -anGemia  resembles  in  this  respect 
pernicious  anoBmia,  and  the  resemblance  is  not  merely  superficial. 
The  condition  (which  is  readily  produced  in  animals)  is  probably  due 
to  accumulation  of  lead  in  the  bones,  the  medulla  of  which  is  known 
to  be  an  important  blood -making  tisaue.  Atrophy  and  degeneration 
of  the  marrow  have  actually  been  found  (Euimondi).  The  general 
nutrition  and  muscular  strength  are  much  impaired.  As  a  rule  the 
temperature  is  normal,  but  now  and  then  there  is  slight  continuous' 
pyrexia;   in  one  case  under  my  observation   the   temperature  was 

*  Pye-Smitb,  in  Fagge'i  *  Manual/  ii,  163, 

t  Coirtby,  Oliver. 

X  Lebmaau,  '  Dlai.  BerL/  1882;  Prdvo«t  and  Biaee, '  Rev.  Snisse,'  1889.  Leiul 
may  ftlio  be  eli minuted  by  tbe  111111,  m  U  proved  hy  ih  cuie  of  poieooiog  by  red- lead, 
recorded  bjr  Oliver,  in  wbicb  the  linen  in  coutiMst  with  the  skin  wiie  rinideiied  by  the 
perspimtmiu 
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constantly  raiaed  to  99°  or  100".  Wben  acute  nerTOus  sjmptoma  < 
elevation  of  temperature  is  comTnon.  La  a  few  cases  eudo^arditli 
hag  been  observed ;  degeneratioo  of  tlie  cardiac  valves  m&j  occur  in 
cbronie  cases,  as  part  of  the  slow  ebanges  in  the  vascular  system. 

The  subjects  of  lead- poisoning  often  suffer  from  gout  when  tlwf 
have  reached  middle  or  later  life*^an  important  fact,  alike  from  % 
diagnostic  and  pathological  point  of  view.  It  must  be  aoftociated  wilii 
the  lessened  elimination  of  uric  acid,  although  the  nature  of  thi 
association  is  not  certain ,  and  will  be  agaio  referred  to.  The  Iddneji 
BOO  11  become  diseased^  Erst  from  a  form  of  parenchymatous  nepbiitii, 
which  tends  to  become  interstitial,  and  at  last,  as  in  ordinary  goat* 
the  kidnejs  are  often  indurated  and  granular.  Apart  £rom  aetuil 
kidney  disease »  albumen  may  be  present  in  the  urine  at  times,  as,  for 
instance^  during  attacks  of  colic  (Scguin),  The  effect  on  the  kidneys 
is  very  important,  since  it  leads  to  cardiac  and  arterial  dijeaae,  and 
thus  to  cerebral  lesions.  By  this  mechanism^  more  frequently  thaii 
by  any  other,  lead- poisoning  causes  death*  Kidney  disease  may 
slowly  follow  lead- poisoning  which  has  ceased.  A  gentleman  suffered 
from  wrist-drop  due  to  lead-poisuniug  from  drinking-water;  hiaunus 
was  then  normal*  There  was  no  further  ingestion  of  lead,  and  he 
recovered  perfectly,  but  six  years  later  presented  all  the  signs  of 
organic  kidney  disease, 

A  cliaracteristic  symptom  is  a  narrow,  bluisb -black  Kne  on  tie 
gums,  close  to  the  teetb,  distinguished  by  its  narrowness  and  tint 
from  the  more  common  zone  of  purplish  congestion*  The  lead  hns 
forms  where  the  gum  is  not  in  perfect  connection  with  the  tooth,  and 
it  is  really  the  edge  of  a  layer  of  deposit  beneath  the  inner,  detached 
surface  of  the  gum  (Cras),  It  may  be  first  seen  on  the  projectiooi 
of  the  gum  between  the  teeth.  It  consists  of  sulphide  of  lead, 
deposited  chiefly  outside  loops  of  blood-vessels,  and  hence,  whea 
viewed  with  a  lens,  it  often  has  a  punctate  appearance.  The  aulphur 
comes  from  albuminous  matters  which  accumulate  between  the  gum 
and  the  tooth.  If  the  gums  are  not  detached  from  the  teeth«  and 
these  are  kept  scrupulously  clean,  the  lead  line  may  be  visible  only 
between  the  teeth,  or  it  may  even  be  absent  entirely.  A  pouctaie 
deposit  of  sulphide  of  lead  may  form  in  the  mucous  membrane  of  the 
lip,  upper  or  lower  (as  Garrod  first  pointed  out).  It  is  otdy  seen 
when  there  is  an  accumulation  of  tartar  on  the  teeth  with  which  the 
stained  lip  has  been  in  contact.  A  low  form  of  stomatitis  has  been 
occasionally  observed,  and  sometimes  ulceration  occurs  on  the  inner 
surface  of  the  cheek  and  elsewhere. 

•  Thi»  waa  originally  pointed  out  hj  Oarrod.    '^SatumlDe  goat  '*  U  mrariablft  ta 

those  whose  parenti  were  gouty,  and  to  frequent  that  most  sufferen  from  chroiuit 
lend-pobcming  are  distlDclIy  gouty.  This  is  at  leait  th«  caae  in  the  touth  of  Engluid* 
f  It  li  «aiil  not  to  be  #0  iQ  tbe  north,  whero  ^out  is  both  uacotamoa  and  a  rare  effect 
of  lead*pot8oaiog»  mLlese  the  latter  U  reinforced  by  an  Inherited  tendency  to  goot 
(Oliver). 


SYMPTOMS, 


047 


Severe  abdominal  pain,  '*  lead  coliCr"  ^  anotBer  frequent  symptoin. 
It  b  a  paroxjsmal  pain,  fett  cbieflj  m  the  region  of  the  nmbiHons, 
eomctiinee  over  a  more  extenBive  area,  and  accompanied  with  obsti- 
Date  confltipation.  Boring  the  parox/sniB  there  is  retraction  of  the 
abdcmiDal  waU,  sometimes  Tomiting,  and  QSoaH?  retardation  and 
increased  tension  of  the  pulse.  Tbe  constant  constipation  provet 
that  tbe  pain  is  not  (as  baa  been  sometimes  maintaiDed)  in  the 
abdominal  walL  It  is  appareiiUj  due  to  a  true  '*  colic,"  the  resnlt  of 
a  spasmodic  contraction  of  tbe  bowel,  probablj  the  colon — a  contrac* 
tion  which  is  tetanic  and  not  peristaltio,  and  therefore  arrests^  instead 
of  promotingp  the  movement  of  the  intestinal  contents.  The  consti* 
pation  m&j  be  facilitated  bj  a  diminution  in  tbe  secretion  from  the 
mucous  membrane,  degenerative  changes  in  which  have  been  fonnd. 
Such  tetanic  contraction  has  also  been  produced  in  animals.  Its 
mechanism  is  uncertain.  It  has  been  ascribed  to  the  influence  of  lead 
on  the  sjmpathetic  ganglia,  especially  the  mesenteric  and  coeliac 
plexuses,  on  the  nervous  ganglia  within  the  intestinal  wall,  on  the 
muscular  fibres  of  tbe  bowel  itself ,  and  it  has  also  been  supposed  to  be 
oonneoted  with  tbe  accumulation  of  sulphide  of  lead  in  the  mucous 
membrane«  sometimes  visible  after  death. ^  At  present  there  is  no 
ervidence  to  show  which  of  these  theories  is  oorrect,  and  it  is  therefore 
UDoertain  whether  lead  colic  should  or  should  not  be  elasaed  among 
the  nervous  eflfeets  of  lead-poisooing.  The  retiirdation  of  the  heart's 
aiCtion»  and  the  increased  tension  of  tbe  pulse,  associated  with  the 
ooHc,  are  doubtless,  in  part  at  leaBt,  reflex  affects  of  the  strong  afferent 
impression.  Severe  paroxjsms  of  e[»iga8tric  pain  have  also  oocuiTed, 
associated  with  inaction  of  the  intercostal  musclesp  apparently 
inhibitorj. 

Nervous  Symptoms, — The  definite  nerTous  symptoms  produced  by 
lead- poisoning  are  of  five  chief  classes  ;  (1)  Pains  in  various  situa- 
tions, (2)  Muscular  paralyses  with  wasting,  acute  or  chronic.  (8) 
Paraplegic  symptoms,  (4)  Cerebral  disturbance,  acute  and  chronic, 
Imnsient  or  increasing;  convulsions,  delirium^  coma^  amaurosis^ 
hemianssthesia,     (5)  Affections  of  certain  cranial  nerves. 

L  Patiu  in  the  Umb»  are  tbtj  common,  and  may  be  referred  to  the 
muscles  or  the  joints,  or  may  be  vague  in  seat.  They  are  usually  dull, 
aching,  "rheumatic"  pains,  but  sometimes  sharper  and  neuralgic 
iu  character.  The  joint  pains  have  been  called  **  saturnine  arthralgias/^ 
but^  apart  from  gout,  articular  pain  is  not  usually  prominent. 
There  is  often  tenderness  of  the  musdes,  and  occasionally  tingling 
of  the  extremities,  rarely  areas  of  an4BstheBia.    I  have  seen,  for 


*  KAisr  (*  Virch.  Arch./  fid.  sc)  foQnd  degenentloD  of  the  neryoni  g-ftnglia  in  tb« 
widl  of  th«  intextine,  and  in  tbe  ahtiominiil  lympatbetio,  in  mbbiti  in  wliicb  cbronio 
le^-poisoniog  bad  been  ei  peri  men  tally  produced.  He  nUo  found  ■imilu-  cbanges 
in  a  cmse  of  ■atnmlfm  in  niAfi,  Tbo  €a»lbo  pleini  wne  ■urroutided  by,  and  inflltrmted 
with,  eonneetive  tltsne.  and  tbe  tjmpitt  belie  eell*  were  ia  part  atrophied,  bat  the 
6bret  were  little  cbani^ed. 
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instance,  dimimelied  sensibility  to  touch  in  the  bacV  of  one  formrm 
and  the  front  of  the  opposite  leg,  and,  in  another  case,  anfleathetk 
around  the  anns.  Snch  synsptoms  are  sometimefl  the  resnlt  of 
nenritis.  Muscular  "etiifoess'*  may  be  associated  with  the  pais, 
and  now  and  then  there  is  painful  cramp  in  the  calves.  When 
the  pains  have  a  well-marked  neuralgic  character  in  the  um  or 
leg,  they  may  follow  the  course  of  the  nerves,  and  tenderness  miy 
accompany  tbem.     Epigastric  pain  has  been  already  mentioned. 

2.  Local  muMcular  paralyaU  with  wasting  is  a  very  cono^raon  ooo* 
sequence  of  lead-poisoning.  It  presents  two  forms.  In  one,  the  most 
frequent,  loss  of  power  precedes  wasting,  and  the  muscles  present  the 
**  degenerative  reaction,"  i.  e,  loss  of  f aradic  irritability  (from  axmte 
degeneration  of  the  nerve-fibres)  and  preservation  of  the  voltaic  irri* 

tability  of  the  muscular  tissue, 
just  as  in  a  traumatic  lesion 
of  a  nerve.  The  common  sett 
of  this  form  is  the  extensor 
muscles  of  the  wiist  and  fin- 
gers, and  "  wrist-drop  "  results. 
In  the  otber  form  of  saturnine 
atrophic  paralysis  the  weaknesi 
and  wasting  come  on  simulta- 
neously and  proceed  pari  paau; 
farad ic  and  voltaic  irritabiHtj 
are  both  lessened  in  proportion 
to  the  wasting,  just  as  in  pro- 
gressive muscular  atrophy.  Tbii 
form  may  affect  any  part*  but 
is  most  common  in  the  small 
muscles  of  the  hand.  Between 
these  two,  intermediate  forms 
are  sometimes  met  with»  in 
which  a  slight  increase  and 
qualitative    change    in    voltaic 

.  irritability  accompanies  a  mode- 

Fia.  173. — Wriftt-drop  from  Icftd-poiioniiiflf.       .      v     *      a*       •     ai.   i  *    ^ ^ 

(From  m  photograph^  ^        ^    ^^te  diminution  m  that  to  fiira. 

dism. 

In  the  acute  form,  not  only  is  the  wasting  secondarr  to  the  wealr* 

ness,  but  some  muscles  may  be  merely  weak,  and  may  recover  without 

undergoing  atrophy.     In  the  muscles  at  the  back  of  the  forearm 

wasting  is   almost  invariable.     This   extensor  paralysis   is   asnally 

bilateral,  although  one  arm  is  often  afEected  a  little  earlier  than  the 

other.    The  right  arm  is  generally  (but  not  always)  the  first  to 

fluffer,  perhaps  in  consequence  of  the  greater  use  of  the  right  hand, 

since  the  left  arm  baa  been  first  affected  in  a  left-handed  man.*     The 

interval  between  the  affection  of  the  two  arms  seldom  exceeds  two  or 

•  Bernhardt,  *Dmt.  Arch,  f.  EL/  Band  xxii,  363. 
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three  weeks ;  oecaBionallj  both  are  affected  together*  The  para- 
Ijsia  reaches  a  conaiderable  degree  in  a  few  dajs  or  a  fortnight. 
The  onset  is  more  rapid  in  second  than  in  £r8t  attai!ka»  but 
it  ia  never  actually  sudden.  The  ^rst  difEcyltj  is  in  the  extenBion  of 
the  fini^ers*  often  of  thu  two  middle  fingers,  sometimeR  of  the  first 
and  sei'oud ;  but  it  soon  extends  to  the  others.  The  loss  is  that  of 
extension  at  the  metacarpo- phalangeal  jointa  (by  the  long  extensors) ; 
if  tbe  first  phalanges  are  passively  straightenedp  tbe  distal  phalanges 
can  be  extended  without  difficulty  by  the  unaffected  Interossei  and 
lombricales.  The  thumb  also  suffers ;  exteni»ion  of  the  phalangee 
(by  the  E.  primi  and  E.  secuudi  iDtemodii  pollicis)  ia  lost,  while  its 
metacarpal  bone  can  be  still  extended  (or  rather  abducted)  by  the 
E.  ossis  metacarpi  poliiois  (Abductor  pollicls  of  the  Germans).  Tbe 
weakness  of  the  extensors  of  the  fingers  is  usually  greatest  towards 
the  ulnar  side ;  tbe  first  finger  may  be  extended  best,  and  tbe  little 
finger  least.  Soon  the  extensors  of  the  wrist  become  weak ;  some- 
times the  radial,  sometimes  tbe  ulnar  extensor  suffers  first,  with  a 
corresponding  defect  in  the  lateral  movement  of  the  hand,  and  deTia- 
tion  in  the  attempt  to  extend  it.  The  baud  ultimately  "  drops/'  and 
cannot  be  brought  up  to  the  level  of  the  forearm.  As  long  as  the 
^pecial  exteusors  of  the  wrist  retain  power»  this  joint  can  still  be 
extended  when  the  fingers  are  fiexed  so  as  to  close  the  fist,  although 
the  wrist  cannot  be  extended  when  tbe  fingers  are  also  extended* 
The  reason  for  tbis  seems  to  he  pbysiologieal.  When  in  health  tbe 
hand  and  fingers  are  both  extended  ;  the  special  extensors  of  the  wrist 
act  very  Httle  if  at  all ;  the  movement  at  the  wrist-joint  is  effected 
by  the  long  extensor  of  the  fingers.  If,  however^  the  fingers  are 
flexed^  the  extension  of  tbe  wrist  is  effected  by  the  special  extensors. 
These  facta  may  readily  be  verified  by  placing  a  finger  on  the  tendon 
of  the  E.  carpi  ubaris  or  radialie  during  these  movements.  When 
the  two  muscles  are  paralysed  tbe  wriat  cannot  be  extended,  even 
with  tbe  fingers  flexed. 

The  Hexors  of  tbi?  fingers  are  unaffected.     Nevertheless  their  action 
ia  aoriously  impaired  by  th^  inability  of  the  extensors  of  the  wrist  to 


¥m.  in. 


Fio.  174. 


Figs,  173  ano  174. — Wriit-drop  from  lead-poisoning.  Fig.  173  ihf>wi  the 
mftxlmum  cxtenibn  of  the  wrists  and  Rngen  ;  Pig.  174  the  eiteniioa  by 
thtt  proper  exteoiort  of  the  wriit  wkeii  the  Angen  lire  flexed. 
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co-operate  with  t1iem«  and  to  maitataiQ  tlie  ertension  of  thB 
oeoessary  for  forcible  flexioa*     Hence  flexion  of  the  Engers  flexed 
the  wrist,  and  the  course  of  the  tendons  is  thus  so  shortened  that 
maximuin  contraction  of  the  flexor  muscles  exerU  but  little  fo] 
The  repeated  flexion  of  the  carpus  produces  a  Blight  displ 
backwards  of  the  carpal  bones,  and  probably  also  a  distension  of 
synovial  sacs  connected  with  them,  so  that  a  prominence  forms  ai 
the  carpus  on  the  dorsum  of  the  hand.     It  often  alarms  the 
but  is  of  no  real  consequence.* 

In  most  cases  of  wristdrop  the  paralysis  it  limited  to  the  mi 
mentioned — the  common  extensor  of  the  flngers^  the  extensor  indi 
the  extensors  of  the  phalanges  of  the  thumb,  and  those  of  the  wiii 
AU  these  muscles  are  eupplied  by  the  muscnlo-spiral  nerre.     Bat 
supinator  longus,  also  supplied  by  that  nerire,  almoet  always 
and  so  also,  as  a  ihIBi  does  the  extensor  of  the  metacarpal  bene  of 
thumb. 

The  affected  muscles  rapidly  waste,  and  the  back  of  the  forearm 
becomes  flattened,  rendering  the  integrity  of  the  supinator  longui  still 
more  striking  by  contrast.  The  electrical  reactions,  as  already  stati 
are  those  of  nerre-degeneration  (see  toI.  i,  p.  54),  The  irritability 
▼oltaism  is  for  a  time  increased,  and  is  commonly  changed  in 
quality.  Such  a  qualitative  change  may  even  precede  the  onset  of 
the  paralysis  (Erb).  In  an  early  ease,  in  which  one  arm  only  wss 
affected,  I  found  in  it  the  increased  anod&l  contraction ;  while  in 
the  other,  whicb  was  not  paralysed,  a  distinct  change  was  the  oectrr- 
rence  of  tetanic  contraction  with  an  unduly  weak  current.  The  exos- 
rive  degree  of  roltaic  irritability  passes  away  in  the  coune  of  a 
months,  but  some  irritability  remains  for  a  year  or  two,  eren  wh 
there  is  no  return  of  power,  and  it  can  often  he  quickly  in 
by  sedulous  electrical  treatment 

Altbou|;h  the  atrophic  palsy  is  usually  limited  to  these  muscles,  it 
occaBionally  invades  the  upper  arm.  The  deltoid  suffers  most  fre- 
quently, and  sometimes  before  the  forearm  muscles.  Occasionally  ths 
biceps,  deltoid,  and  bn^hialis  anticus  suffer,  the  palsy  then  assuming 
the  "  upper-arm  '*  tjpe.  Very  rarelj  the  supinators  suffer  early< 
fiionally  the  small  muscles  of  the  hand  are  involved^  but  it  is  moj 
common  for  their  affection  to  be  of  the  second  variety,  the  primarilj 
atrophic.  Different  parts  of  a  muscle  may  be  affected  in  diffei 
degree ;  thus  the  several  fingers  may  be  variously  paralysed  by 
greater  affection  of  certain  parts  of  the  common  extensor,  and  one 
of  the  deltoid  may  suffer  more  than  another. 

In  the  legs,  paralysis  sometimes  occurs,  analogous  to  that  j 
described  in  the  arm.     The  muscles  chiefly  affected  are  those  hom^ 
logons  with  the  forearm  muscles,  viz.  the  long  extensor  of  the  toeir' 
and  the  peronei   muscles,   supplied    by   the   peroneal  nerve.      The, 
tibialis  anticus,  although  supplied  by  the  same  nerve,  usually 
*  Thii  swelliag  is  tomctinief  tertnod  "  OobWs  tomoiir.'* 
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like  tbe  ntpinator  longus  in  the  arm.  The  affected  maacles  present 
the  de^nerative  reactions  alreadj  described.  Sligbt  deformitj  of  the 
foot*  talipes  equiao-Tariia,  may  result. 

Occasionally  mtisclea  in  which  there  is  no  waiting  may  be  weak, 
especially  the  muscles  of  the  upper  arm  and  thigh  (including  the  ileo* 
psoas).  In  such  musolea  there  is  often  (aa  we  bave  seen)  a  slight 
Indication  of  the  qualitative  change  in  voltaic  irritability. 

The  second  form^  characterised  by  primary  atrophy,  occurs  espe- 
ctallj  in  tbe  intrtosic  muscles  of  the  hand,  but  is  sometimes  extensive 
and  irregular  in  its  distribution,  affecting  many  musclee  in  all  four 
limbs.  The  wasting  is  slow,  and  accompanies,  instead  of  succeeding, 
loss  of  power.  Fibrillary  twitohingg  are  common,  as  in  pn-^gressive 
muscular  atrophy.  The  muscles  still  act  to  faradism,  although  the 
ifritability  is  lowered  in  proportion  to  the  wasting;  the  voltaic 
irritability  is  usually  lowered  in  a  simitar  manner^  but  it  is  sometimes 
a  little  greater  than  the  faradic,  and  there  is  often  a  qualitative  change. 
This  form  usually  accompanies  the  degenerative  extensor  paralysis, 
but  it  may  occur  alone.  It  is  much  more  obstinate  than  the  degene- 
rative form,  and  often  persists  long  after  the  latter  has  recovered;  it 
iiy>  indeed,  be  permanent.  For  instance,  a  gentleman,  poisoned  by 
inking-water,  suffered  complete  wrist-drop  on  both  sides,  with 
wasting  and  loss  of  farad ic  irritability  in  the  muscles*  the  voltaic 
irritability  being  preserved.  There  was  transient  weakness,  without 
wasting,  in  the  deltoids.  The  abductor  indicis  had  slowly  wasted  with 
merely  diminution  of  both  faradic  and  voltaic  irritability,  and  it 
XBmaioed  in  nearly  the  same  state  four  years  later,  although  tbe  para* 
lysis  of  the  forearm  museles  recovered  in  twelve  months.  An  instance 
i^of  extensive  atn^pbic  paralysis  was  afforded  by  a  painter,  nged  thirty- 
two,  with  a  well-marked  line  on  the  gums,  and  a  history  of  three 
attacks  of  colic.  First  the  right  wrist  "dropped/*  and  then  the 
_-whole  arm  became  weak  from  the  shoulder  downwards.  Four  months 
ster  the  left  arm  became  paralysed  in  a  similar  manner,  and  soon 
erwards  both  legs  became  weak.  He  came  under  treatment  six 
^months  later ;  there  was  general  wasting  of  the  limbs,  including  in 
the  arms  the  flexor  muscles  and  supinator,  the  hand  muscles  being 
almost  entirely  gone.  The  muscles  of  the  legs  below  the  knees  were 
much  wasted.  Everywhere  farad io  and  voltaic  irritability  was 
ened  in  proportion  to  the  wasting,  and  even  in  the  most  wasted 
'muscles,  faradic  irritability  was  not  entirely  extinct  The  patient  was 
treated  with  electricity,  iodide,  ^.,  for  six  months,  but  there  was  no 
-discOTerable  improvement  in  the  state  of  the  limbs. 

As  the  cases  just  mentioned  show,  the  course  of  tbe  primary  atrophy 

extremely  chronic,  and  it  has  little  tendency  to  recover.    On  the 

^other  hand,  the  degenerative  paralysis,  of  which  the  wrist-drop  is  the 

type,  usually  recovers  perfectly,  although  ita  duration  is  prolonged  in 

proportion  to  the  amount  of  wasting  that  has  occurred.     When  this 

is  great,  the  paralysis  continues  for  six  or  eight,  or  even  twelve  months. 
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Voluntary  power  may  return  before  faradic  irritabiUty.  If  the 
wasting  h  moderate,  uud  faradio  irritability  is  not  entirely  lott, 
recovery  may  occur  in  three  or  four  montbiB,  Simpla  weaknesi  wHli- 
out  loss  of  faradic  irritability  usually  passes  away  in  the  coune  of 
six  or  eight  weeks.  Wrist-drop  readily  recurs  if  the  patient  is  ag&b 
exposed  to  the  influence  of  lead,  and  a  yery  elight  exposure  is  suffi- 
cient to  bring  it  back,  A  painter  bad  wrist-drop,  and  on  his  reooTexy 
became  a  college  porter*  spending  bis  time  in  a  small  **  porter's  box.** 
Some  time  afterwards  a  relapse  occurred,  and  the  only  cause  that 
could  be  ascertained  was  that  the  box  had  been  repainted.  Occasion* 
ally^  a  severe  relapse  ia  permanent. 

There  is  usually  little  or  no  pain  in  the  affected  limbs,  eren  at  the 
time  of  tbe  onset  of  the  palsy.  Rarely  some  sharp  darting  paini 
occur  before  the  palsy  develops,  more  often  in  tbe  legs  than  in  the 

arms.     Sensation  on  the  limbs  is  usually   normal,  but  besides  ths | 

limited  impairment  already  mentioned,  there  is  occaslonaUy,  ^inli^^ri 
wrist-drop,  a  little  defect  of  tactile  sensibility  in  tbe  area  supplisi^B 
by  the  radial  nerre;  in  one  case  there  were  irregular  areaa  of  anes- 
thesia on  the  front  and  back  of  the  hand  and  wristi  and  on  the  tips 
of  the  fingers.* 

Spinal  iympiomB  have  been  observed  in  rare  cases,  especially  general 
weakness  of  the  legs,  with  a  tendency  to  spasm,  and  ataxy  with  and 
without  loss  of  tbe  knee-jerk,  similar  to  that  which  occurs  in  arsenical 
poisoning.f 

Local  8pa$m. — Cramps  in  the  legs  are  not  uncommon  in  the  early 
stage  of  the  affection,  but  more  definite  local  spasm  is  verj  lare.  1 
have  once  known  flexor  spasm  in  the  forearms  to  precede  the  onset  of 
wrist-drop.^  Another  patient,  with  lead-poisoning  and  colic,  but  no 
paraljsis,  suffered  from  a  brief  but  well-marked  attack  of  tetany,  for 
which  no  other  cause  than  the  lead -poisoning  could  be  diacovered; 
the  paroxysms  were  confined  to  the  arms,  and  recurred  several  times 
daily  for  about  a  w^k. 

Tremor  is  less  common  in  chronic  poisoning  by  lead  than  in  that  by 
some  other  metals,  but  it  is  occasioually  present  in  the  hands  in  cases 
of  long  duration.  It  may  be  fine  tremor  like  that  of  old  age ;  occa- 
sionally it  resembles  closely  paralysis  agitans,  more  frequently  it  is 

•  Oliver,  'Brit.  Med,  Journ./  1885, 

t  It  h«s  been  tuggettcd  bj  PottiAjn  ('Botton  Med.  and  Surg.  Joom,,*  Aug.,  1887) 
tbiit  alight  weftkneM  Id  the  legi,  with  excesctve  knee-jerk*  and  ftl»o  other  eyiaptOBtt 
of  impaired  nutritioti  of  the  tier%'Oua  sjyteii},  m%y  be  doe  to  tUght  chronie  lad* 
poboning.  He  baa  found  mtoute  tracea  of  lead  in  the  urine  of  mauj  patieota  Ibof 
aifected.  It  La  at  pr^aent  doubtful  whi^tber  tbe  detection  of  a  trace  of  lead  in  tbe 
urine  jnatifiei  oa  iu  aambtn^  any  ajniptoiua  to  lead-poiaouiDg  wbeo  there  U  no  tine 
on  the  goma.  Of  course,  the  condition  of  the  guma  moat  be  taken  into  eonaidera- 
Uon  in  eati mating  tbe  aignificance  of  the  abeence  of  a  lead-line  (aes  remarks  la 
«Dlagnoaia'*). 

X  Similar  traoaient  ipaam  baa  been  obaerved  by  Eiaealohr^  '  0«oi.  Arcli.  kL  Med.,' 
axxvi. 
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hicroased  hj  moTement  more  tban  tbat  of  paralystB  agitans,  and  ia  wider 
in  range  and  more  irregular  in  ita  distribution.  I  have  known  it  to 
affect  chieflj  the  flexora  of  the  elbow  and  wrist  and  the  supinator 
^  longus — the  muscles  which  escape  in  paralysis.  The  lips  and  tongue 
maj  also  be  involved,  and  if  there  is  no  palsj  the  case  then  closelj 
resembles  one  of  mercurial  poisoning.^ 

Jjocal  Saturnism, — Under  this  name,  Manouvriea  describedt  sup- 
posed local  effects  of  lead  on  the  pv^rts  to  which  it  was  applied.  Such 
a  local  inftuence,  except  as  regards  the  cutaueous  nerves,  is  very  diffi- 
cult to  understand,  and  the  facta  that  have  been  supposed  to  demon- 
Btrate  it  have  received  very  little  confirmation.  Manouvries  collected 
thirty  cases  in  which  local  eymptoms  coincided  with  the  local  applica- 
tion of  lead  to  the  akin.  In  some  there  was  a  lead*line,  in  others 
there  was  not.  In  most  cases  there  was  loss  of  motor  power ;  nine 
employed  their  feet  to  stamp  on  lead,  and  bad  weakness  of  the  muscles 
of  the  legs*  He  ascribed  tbe  fact  that  wrist-drop  occurs  first  in  the 
right  hand  (or  in  the  left  in  left-handed  persons)  to  the  chief  use  of 
tbe  hand  affected,  and  described  two  right*handeil  men,  who  manipu- 
lated lead  with  the  left  hand,  in  whom  this  hand  suffered  first 
Among  a  large  number  of  sy&^rera  it  would  not  be  dilhcult  to  find 
some  examples  of  such  coincidence,  even  if  there  were  no  causal  rela- 
tion between  the  phenomena*  Nevertheless  some  analogous  facts 
liaTe  been  also  published  by  others.  MonnereauJ  observed  in 
himself  distinct  loss  of  sensibility  at  the  place  where  lead  had  been 
rubbed  in.  A  smith,  with  colic  and  wrist-drop,  who  had  worked  with 
hie  left  hand  in  lead,  presented  extensive  anaesthesia  in  the  left  arm 
and  none  in  the  right.  Again,  a  man,  whose  boots  were  strongly 
impr^nated  with  white- lead,  had  ansesthesia  of  both  feet,  and 
weakness  of  some  muscles  of  the  legs*  These  facts  suggest  that  lead 
may  cause  some  local  ansasthesia,  but  it  is  probable  that  the  coincidence 
d  muscular  weakness  baa  been  accidental§ 

Chrdfral  Dieturhajics ;  Eitctphalopaihia  taiumina  (Tanqnerel). 
—Symptoms  of  disturbance  of  the  functions  of  tbe  brain  occasionally 
occur  in  severe  lead-poiBoniog,  and  sometimes  in  cases  of  moderate 
severity.  They  vary  much  in  character,  and  may  be  acute,  subacute, 
or  chronic^*  Tbe  disturbance  is  usually  general,  but  in  rare  cases 
bemiplegic  sy^nptoiuB  have  been  observed.  The  loss  of  motor  power 
is  sligbt,  but  that  of  sensation  ia  considerable,  and  sometimes  exists/ 
alone  aa  partial  or  complete  hemiansssthesia,  involving  general  an/ 


•  Sack  ling,  TreiitHitn,  Stewarl 

t  'Gaz,  dc-8  H6p./  1874,  p.  290. 

I  Honnereaii*  'Th^  de  P&ru/  1883)  Capelle,  ibSd. 

§  Fremont  ('  La  France  iii6d,/  1882,  p.  892)  hu  recorded  »  eue  of  ft 
one  diiy  worked  with  bb  left  bind  only  in  contuct  with  lend,  iind  did  not  * 
three  Loun.     Next  mornings  there  wm  tingling  in  the  tiiind  iind  wetlr: 
eitenwr  of  the  fin^ert.     Tbe  potiibinty  of  m  illght  Injury  to  tbe  ^**'^*pJ«' 
nerrt  lenders  thit  cue  of  little  ligniflcaiDce. 
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epecml  eensatioQ.     These  fljmptomfl  are  usuallj  transient,  and 
apparetitly  due  to  fnoctional  disturbance,  sucb  as  occurs  in  hjB 
Such  hemiplegia  must  not  be  confounded  with   that  which   ree 
from  cerebral  haemorrhage  or  softening,  also  common  in  the  subje 
of  prolonged  lead-poiaoning.      Transient  hemianopia  or  amanrodi* 
has  also  been  met  with. 

Much  more  frequent  is  general  cerebral  disturbance,  manifested  bj 
conTulsioQs,  delirium,  and  coma.     Its  onset  is  often  acute,  bnt  may 
be  preceded  bj  certain  slighter  symptonis^  giddiness,  noise«  in 
ears,  tremor,  restlessness,  and  insomnia*     The  convulsions  may  oocorl 
at  the  onset,  or  during  the  csourae  of  the  delirium  ;  they  are  epilepti- 
form  in  character,  conBiating  of  tonic  and  clonic  spasm.     They  ar«j 
nsuallj  general,  but  occasionally  one  side  is  affected  before,  or  mor 
than,  the  other»     Very  rarely  they  may  be  hysteroid.     The  acute 
delirium  often  sets  in  suddenly,  and  is  usually  actiTe,  with  consider-* 
able  eicitement,  and  sometimes  attended  with  hallucinations  of  sight 
and  hearing.     When  it  is  accompanied  by  muscular  tremor,  the  coa 
dition  may  closely  resemble  deUrium  tremens.     Somnolence  andeomal 
usually  succeed  delirium  and  couTnlsions.     The  coma  is  not  often 
absolute ;  tbe  patient  can  be  roused  for  a  few  moments,  but  quickly 
relapses  into  uneonaciousness.      This  acute  cerebral  disturbance  is 
often  accomi>a0ied  by  optic  neuritis,  and  is  frequently  fataU  especially  J 
when  there  are  repeated  cooTulaions  or  deep  coma.     Slight  fersfi 
(100°^  101°)  may  attend  these  cerebral  symptoms.    Death  may  occur 
in  the  coma  from  respiratory  failure,  the  heart  continuing  to  act 
after  the  respiration  has  stopped.     Occasionally^  such  cerebral  dis- 
turbance, especially  conmlsions,  or  coma-like  unconsciousness,  occurs 
as  a  tranateot  symptom,  and,  like  the  amaurosis  above  mentioned, 
seems  to  be  due  to  an  effect  of  the  poison  on  the  brain  much  slighter 
than  that  which  gives  rise  to  the  severe  symptoms, 

Cbronic  general  cerebral  diBturbance  also  occurs.    It  may  huo 
the  acute  stage,  or  may  commence  gradually.     I  have  seen  aereral 
cases  in  which  convulsions,  similar,  in  character  and  course,  to  those 
of  ordinary  epilepsy,  occurred  in  the  subjects  of  lead-poisoning,  with- 
out other  symptoms,  and  continued  for  years  after  the  toxic  influeoc 
had  ceased.    Hysteria  is  often  evoked  by  lead-poisoning  in  joungl 
girls,  who  are  so  often  the  subjects  of  its  acute  form.     , 

More  frequent,  however,  is  mental  disturbance,  which  may  neoe»»j 
sitate  confinement.     The  most  common    form  is   melancholia   witll 
delusions,  or   mental  derangement    with  hallucinations,   somewba 
resembling   alcoholic  inBiinity.     Sometimes   tbeie  are  symptoms 
mental  failure  and  muscular  weak d ess,  resembling  those  of  gener 
paral^rsis  of  the  insane,  but  coming  on  more  rapidly.    True  gener 
paraljais  of  the  insane,  with  exalted  delusions,  typical  course 
post-mortem   appearances,    has   occurred   in   the   subjects   of  lead- 
poisoning,  and  may  have  been  due  to  it  (Monakow,  Ullrich). 

Isaryngeal  Palsy  is  a  very  rare  effect  of  lead-poisoning.     One  ar 
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both  Tocal  coi^a  maj  be  paralysed,  and  tbeir  muscles  may  he  found 
pale  and  atrophif  d.  The  muscles  affected  have  been  the  arjlaenoidctis, 
ftll  tbe  inirinsic  muaeles  of  one  side,  and  the  posterior  cnoo*arjt«- 
noids.* 

Ocular  symptonu  are  sometimes  met  with.  Tbe  ociilar  musdei 
seldom  suffer,  but  paralysis  of  the  tbird  nerre  has  been  described  hj 
Buisard.  Inequality  of  the  pupils  has  also  been  observed.  Vision 
may  be  affected  without  anj  ophthalmoscopic  change;  there  may  be 
complete  bilateral  loss  of  sight,  lasting  many  hours  and  resembling 
nrromic  amaurosis,  but  occurring  when  there  is  no  renal  affection, 
"When  unilateral,  or  greater  on  one  aide,  it  may  be  associated  with 
hemianmstbesia  and  affection  of  the  other  special  senses  on  that  side, 
and  sometimes  there  is  a  concentric  limitation  of  the  field  and  loss  of 
colour  Txsion  as  in  hysterical  amblyopia.  I  have  once  met  with 
transient  green  vision. 

In  eases  of  acute  lead* poisoning,  especially  with  cerebral  symptoms, 
optio  neuritis  is  frequent.  The  swelling  of  ihp  pnpilla  is  conBiderable 
in  degree,  and  accompanied  by  hBomorrhages  (*  Medical  Ophthalmo- 
scopy,* plate  Tii»  fig.  6).  In  less  severe  cases  I  have  occasionally  seen 
slight  chronic  optic  neuritis.  The  inflammation,  both  slight  and 
severe,  may  pass  off  under  treatment,  without  impairment  of  sight, 
but  severe  neuritis  may  cause  "  consecutive  atrophy.**  Atrophy  has 
also  been  deiicribed,  without  preceding  neuritis*  or  with  only  transient 
coagestion  of  the  discs  at  the  onset  (Homer,  Hutchinson)*  One  eye 
may  be  affected  before,  and  more  than,  the  other.  The  ultimate  con* 
dition  18  usually  a  greyish  atrophy,  often  with  white  lines  along  the 
vessels.     It  may  slowly  progress  to  complete  loss  of  sight. f 

The  several  acute  and  chronic  symptoms  of  lead-poisomng  are 
often  combined,  and  tbns  different  cases  vary  much  in  character. 
Even  in  chronic  cases  there  is  often  deviation  from  the  common  type. 
Colic,  although  the  most  frequent,  is  not  constant ;  palsy  or  cerebral 
disturbance  may  come  on  without  any  preceding  symptoms,  especially 
In  acute  poisoning,  and  tremor  or  pains  sometimes  exist  for  a  long 
time  without  paralysis.  It  is  not  practicable  to  draw  any  sharp  line 
of  demarcation  between  the  symptoms  of  acute  and  chronic  poisoning, 
or  between  tbe  general  classes  into  which  we  may  roughly  divide  the 
symptoms. 


Pathologioax  Akatomt, — Lead  may  be  found  in  various  organs 

by  chemical  analysis,  but  its  presence  only  causes  visible  signs  where 
it  has  been  exposed  to  the  influence  of  sulphur  in  a  form  that  can 
enter  into  combination  with  tbe  lead.  Tbe  intestine  may  be  dotted 
with  minute  black  specks,  as  Fagge  has  pointed  onL     The  chief 

*  Mortjll  MackeDsie ;  Seifert  (three  cueH),  *  Berl.  kt,  Wochemeli./  1884.  Hones 
warking  m  t«ftd  mines  arfi  tukiil  to  get  larjngenl  paliy. 

t  Retiiiilia,  like  that  of  kidney  diiMSt»  but  without  Albumioaria*  his  been 
diieribcd  b^'  Lebmnnn. 
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lesions  in  lead-poisoning  hare  been  found  in  cases  of  local  paral jot 
and  waating. 

The  wasted  muscles  are  small  and  pale,  eometimes  eren  jellowitU 
in  tint,  and  are  brittle.     In  cases  of  short  duration,  maoj  of  the  < 
muscular  fibres  are  narrower  tban  normal*  but  the  strisB  are  preserted, 
although  a  tendency  to  longitudinal  or  transverse  fissuring  la  somoi  i 
times   seen.      The  nuclei  of  the  sheath   are  increased  in  Dumber* 
When  the  wasting  has  lasted  for  a  considerable  time,  the  fibres  pre« 
sent  still  greater  narrowing,  a  colloid  or  vitreous  aspect,  and  there  lA  I 
often  granular  or  fattj  degeneration,  although  in  some  casee  this  i*| 
absent.     The  nuclei  are  still  more  increased  in  number,  and  there  ii  | 
also  an  increase  of  the  connective  tissue,  in  which  fat  maj  be  found*  | 
The    process    of   deslruction    goes   on,   until    many    of   the    sarco- 1 
lemma  sheaths  become  emptj,  and  in  the  end,  almost  all  trace  of  I 
muscolar  tissue  may  disappear,  connective  tissue,  nuclei,  and  m 
of  fat  taking  its  place.     The  walls  of  the  vessels  often  become 
thickened. 

In  the  nerves,  morbid  changes  are  constantly  found.     They  art] 
always  intense  in  the  intra-muscular  twigs,  and  in  the  branches  from 
which  these  twigs  proceed.    They  are  usually  considerable  in  tht 
larger  trunks,  but  commonly  become  slighter  the  further  from  thfll 
periphery  the  nerve  is  examined.     Sometimes  a  few  degenerated  fibre!  1 
can  be  traced  throughout  the  nerves.    Tbe  affection  of  the  nerve  aeemi  ] 
to  begin  by  a  change  in  the  medullary  sheath,  which  becomes  naxroweff  I 
cloudy,  and  granular,  the  aiis-cylinder  being  intact,  and  the  outer 
sheath  and  nuclei  presenting  little  alteration.     With  this,  howoTer,  ii  I 
combined  a  more  considerable  change,  resembling  the  **  Wallerian  **  f 
degeneration  that  is  secondary  to  a  lesion  of  a  nerve   (see  toL  i^J 
p.  49).    The  myelin  undergoes  segmentation,  the  axis-cylinder  alia  I 
breaks  up,  the  nuclei  and  protoplasm  of  the  sheath  become  increased*,! 
and  the  products  of  this  degeneration  accumulate  in  masses  of  myelittX 
and  granule  corpuscles.     The  slighter  change  (which  Gombault,*  who 
first  described  it,  termed  "  periaxial  neuritis ")  is  sometimes  seg- 
mental, affecting  short  tracts  of  the  nerve  that  are  separated  by 
normal  portions  j  or  the  upper  part  of  the  degenerated  region  may 
present  only  the  change  in  the  medullary  sheath,  while  in  the  lower ' 
part  there  are  the  more  extensive  alterations.     These  changes  are 
always  most  intense  in  the  radial  nerve  and  its  branches ;  but  it  is 
only  in  extreme  cases  that  all  the  fibres  of  the  nerve  are  inrolTed  j 
generally,  normal  fibres  are  mingled  with  those  that  are  degenerated.  J 
and  become  more  numerous  the  higher  up  the  nerve  is  ezamined*! 
In  a  case  in  which  the  loss  of  power  was  limited  to  the  parts  of 
extensor  for  the  third  and  fourth  fingers,  Eichborst  fonnd  degene*! 
ration  only  in  the  eorreaponding  branches  of  the  radial  nerve.f    Iii| 
iome  cases  of  long  duration,  appearances  have  been  seen  su^estiv 

•  'Arch,  de  Pliyi./  toL  v,  p.  SdS* 
t  *Vtrchow%  Archiv/  1890. 
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of  ft  prooett  of  regODeration ;  tbese  are  rerj  narrow  but  other wuo 

perfect  nenre-fibres,  or  an  axig-cjlhider  aeems  to  end  suddenly,  and 
to  be  continued  by  two  emaller  ones  (Westpbitl,  GombauU). 

In  most  cases  the  defeneration  ceases  long  before  the  anterior  roots 
are  reached,  and  these  are  normal.  Id  a  few  cases,  however,  marked 
changei  have  beeo  found  in  the  anterior  roots,  similar  to  those  in  the 
peripherEil  neryes.  Normal  fibres  were  mingled  with  those  that  were 
affected.  In  one  case  of  unilateral  palsy,  only  the  roots  on  the  side 
corresponding  to  the  paralysis  were  affected*  The  posterior  roots 
have  always  been  found  unchanged. 

In  the  spinal  cord,  in  moHt  cases,  no  morbid  appearances  have  been 
found,  even  when  wrist^drop  has  been  of  long  duration  and  the 
neuritis  well-marked.  In  cases  with  advanced  kidney  disease  the 
walls  of  the  vessel  have  been  thickenedp  and  sometimes  there  has 
been  a  general  increase  in  the  connective  tissue  throughout  the  cord. 
In  a  few  cases,  however,  distinct  alterations  have  been  seen  in  the  grey 
substance,  especially  in  association  with  the  slower  form  of  muscular 
atrophy.  In  one  case  the  consistence  of  the  cervical  enlargement 
was  reduced.  Atrophy  of  the  ganglion-cells  of  the  anterior  comua 
llftfl  been  several  times  noted,*  slight  in  some  instances,  in  othen 
considerable,  especially  in  the  inner  anterior  group  of  cells.  This 
was  especially  conspicuous  in  a  case  described  by  Monakow  in 
which  there  was  slow  wasting  of  the  deltoid,  thenar,  and  hypothecar 
muscles,  in  addition  to  the  common  wrist-drop.  Spots  of  softening 
in  the  anterior  cornua  and  intermediate  grey  matter  were  found 
in  one  case  by  Oeller,  in  addition  to  wasting  of  some  of  the 
nerve-cells* 

The  brain  has  presented  no  marked  changes  even  in  cases  in  which 
the  cerebral  symptoms  have  been  considerable.  Slight  traces  of 
inflammatioo  have  been  found  in  the  membranes  in  a  few  instances^ 
and  in  the  case  in  which  there  were  the  characteristic  symptoms  of 
general  paralysis  of  the  insane,  there  was  evidence  of  oonsiderable 
inflammation  both  of  the  pia  mater  and  of  the  external  surface  of  the 
dura  mater«  In  the  optic  papiEa  the  usual  signs  of  inflammation 
have  been  found,  and  in  Oeller's  case  there  was  also  **  hyaline  degene- 
ration *'  of  the  walls  of  the  vessels,  extending  back  into  the  trunk  of 
the  optic  nerve.  Degeneration  of  the  larger  arteries  is  common  in 
cases  of  long  duration,  in  which  the  kidneys  are  diseased,  and 
resulting  softening  is  often  found. 

Of  the  other  organs,  changes  in  the  liver  and  Iddneys  are  constant. 
In  acute  poisoning  there  is  granular  degeneration  of  the  cells  of  each 
organ,  and  an  accumulation  of  lymphoid  cells  between  the  rows  of 
hepatic  cells,  and  around  the  glomeruli  of  the  kidney  ;  increase  of  the 
interstitial  tissues,  and  often  contraction,  are  met  with  in  older  cases. 

^  Bj  VulpiAu,  Moticlcton,  Zonker,  Monakow,  Carriew,  Ocller,  tkud  otbert.  Pi|r- 
meQtiiti«>ii  of  the  ce\h  has  oiUn  been  leen,  but  its  lignificuict  ii  doubtftiU  I  h«v« 
seen  it  la  one  young  lubjecU 
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spinal  form.  Barelj  there  seems  to  be  &  tabacute  proceas  in  the 
grey  matter,  exteosive  in  distribution.* 

The  cerebral  ejtnptoms  of  lead^poisoniDg  may  be  indepeudent 
of  any  Yisible  change.  Altbougb  they  have  been  ascribed  to  some 
▼ascular  distyrbance,  it  seems  more  probable  that  tbey  are  due  to 
the  direct  action,  on  the  nerve-elemeots,  of  the  lead  or  of  organic 
poisons  which  result  from  the  imperfect  action  of  the  liver  and 
kidneys.  Headache,  for  instance,  has  been  observed  to  coincide 
strictly  with  diminished  elimination  of  nrea  (Oliver)*  At  the  same 
time,  acate  disturbance,  althongh  it  b<:>ginB  in  the  nerve-elements,  ia 
apt  to  involre  also  the  interstitial  tissue,  and  even  the  vessels,  and  may 
aasume  the  character  of  general  initanimation  in  tissues  disposed  to 
this  process.  The  optic  neuritis  may  be  such  a  direct  effect  of  the 
poison,  bnt  it  is  possible  that  an  irritative  process  descending  from 
the  brain  aids  in  its  production.  The  certain  effect  of  lead  on  the 
peripheral  nerves  of  the  limbs  makes  the  occurrence  of  this  inffam- 
snation  more  intelligible,  and  also  the  iiaralysis  of  other  cranial 
nerves  occasionally  met  with. 

The  connection  between  lead -poisoning  and  gout  was  formerly 
thought  to  be  simple*  The  poison  lessens  the  elimination  of  nric 
acid,  and  the  excess  of  uric  acid  in  the  systetn  was  regarded  as  the 
sole  element  in  gout.  But  many  facts  (including  the  infrequeucy  of 
gout  among  the  subjects  of  lead-poisoning  in  the  NortJi,  noted  by 
Oliver)  have  led  some  authoritiea  on  the  subject  to  regard  the 
excess  of  uric  acid  as  only  otie  element  in  gout,  and  to  consider 
that  there  must  be  other  organic  poisons  in  the  blood  in  this 
disease,  due  to  imperfect  change  in  the  sub&tatices  that  enter  tbe 
blood,  and  should  be  excreted*  An  altered  state  of  nutrition  of  the 
tissues  may  co-exist.  This  opinion  is  certainly  supported  by  tbe 
wide  diversity  in  the  manifestations  of  gout,  its  remarkable  effects 
as  an  inherited  diathesis,  and  its  distinct  connection  with  several 
forms  of  rheumatism. 

Diagnosis, — The  recognition  of  lead-poisoning  depends,  firsts  on 
the  character  of  the  symptoms  of  nerve  disturbance ;  secondly,  on  the 
existence  of  other  iDdieations  of  the  presence  of  lead  in  the  system  ; 
thirdly,  on  the  discovery  of  the  fact  that  lead  is  entering  the  system; 
fourthly,  on  the  fact  that  lead  is  leaving  the  system  by  the  urine. 

*  Whether  lend  ba»  aIbo  ad  aetion  od  the  upp^r  legment  of  tbe  motor  pnth  (we 
voL  f,  p.  176)  to  &•  to  caoM  weakneu  withi)ut  wasttDg  Hnd  with  iin  iiicreMe  in 
nyotatic  irritahllity,  we  do  not  know.  The  facta  collected  hj  Putnam  (p.  952^  OOls) 
•digest  that  it  mny  be  ao,  but  no  diatinct  ■€len>aia  of  the  pyntmidal  tract*  lias  yet 
been  obaerved,  even  in  cii«ca  of  long  dumtion.  It  u,  however*  probable  fitnn 
analogy  that  the  eitrcinitiea  of  thcae  fibres  would  be  the  fint  to  aufleTr  ^nd  the 
flbrea  themielves  might  ondergo  as  little  change  aa  do  thoee  of  the  upper  parte  of 
the  peripheml  nervea.  It  ii  evident  that  the  eicesa  of  myotatic  irntabllitj  can 
only  be  revealed  where  tbere  ii  Integrity  of  the  lower  aegment  (Compare  remarki 
on  Uteral  ederoiia  in  **  Fiefreeaive  Mnacukr  Atrophy  "  voL  I,  p*  408^) 
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TIm  ^■fg*^'^**  cut  cnljf  rench  a  Ugb  degree  of  probability  when  twa j 
Of  nora  €f  Aeaaindicatioos  are  combined.     It  U  especiallj  impor 
ttal  too  Moeli  weight  should  not  be  placed  on  the  character  ot  the 
I  atone ;  many  errors  m  diagnosis  are  doe  to  thia. 
the  sjmptoms  are  tnch  as  to  anggeat  that  lead  ma/  be  their 
,  IIm  neKl  step  m  diagnosis  is  to  ascertain  if  there  is  anj  otherj 
I  of  tbe  presence  of  thia  poison  in  the  system.     The  Tariationt^ 
at  tlia  kid4ine  haye  been  already  mentioned.    If  no  line  is  con- 
HicMOiis^  and  the  gnms  are  in  general  good,  a  eearob  should  be  mads. 
tor  aaj  plaee  where  the  gam  is  not  closely  attached  to  the  toothy  i 
Iks  frojsetions  between  the  teeth  must  be  carefully  examined^  sine 
tke  Gas  mmj  \m  found  only  at  these  places.     A  fragment  of  distind^ 
liae  u  qaite  eooclasiTe,  and  the  absence  of  any  line  does  not  exclude 
lead  poiaoiiipg  if  the  gnms  are  eTcrywhere  in  perfect  contact  with  the 
tpnit     On  the  other  hand,  if  the  gums  are  separated  from  the  teeth 
in  naaj  pSaoes,  and  there  is  tartar  on  the  teeth,  the  absence  of  a  line»  J 
aeeotdlng  to  present  facts,  makes  it  in  the  highest  degree  improliabk' 
that  the  symptoms  are  due  to  lead.    The  only  condition  in  which  I 
haTe  seen  a  line  quite  like  that  of  lead,  Is  silTer-poisoning,  but  this 
is  sufficiently  distinguished  by  the  tint  of  the  skin* 

The  presence  of  a  lead-line  cannot  be  taken  as  absolute  proof  that  jl 
the  symptoms  are  due  to  lead.     The  line  may  last  long  after  thsl 
poison  has  ceased  to  be  actire.     Iodide  ^f  potassium  remoyes  lead] 
from  its  organic  combination  in  the  tissues,  but  has  no  action  on  the 
deposit  of  sulphide  of  lead  in  the  gums.    Indeed*  a  solution  of  iodide 
of  potassium  is  absolutely  incapable  of  dissolTing  sulphide  of  lead, 
eren  if  the  two  are  boiled  together.     The  lead-line  does  slowly  dis* 
appear  in  the  course  of  years,  but  I  have  known  it  to  present  little 
change  in  aspect,  two  years  after  the  entrance  of  lead  into  the  system 
had  been  stopped.    Yet  it  has  been  obserred  to  pass  away  in  three 
months,  and  hence  the  precise  state  in  which  the  pigment  exists  in  the 
tissue  of  the  gum  probably  varies.     The  persistence  of  the  line  is 
perhaps  related  to  its  previous  duration. 

Other  effects  of  lead- poisoning,  colic,  gont,  anemia,  seldom  do  more 
than  corroborate  the  diagnosis ;  although,  in  the  abaence  of  a  lead-line, 
owing  to  the  intact  state  of  the  gums,  frequent  attacks  of  oolic  are  of 
signi^cance,  and  even  the  fact  that  gout  has  developed,  without 
its  usual  causes,  may  be  allowed  some  weight.  In  these  cases,  how* 
ever,  the  diagnosis  depends  on  the  discovery  of  a  source  of  lead* 
poisoning,  or  of  the  fact  of  the  excretion  of  lead*  If  there  is  no  ' 
obvious  source  of  poisoning,  the  water  and  its  receptacles  should  be 
erumiDed.  Most  cases  of  lead-poisoning  that  are  not  due  to  occnpa*  < 
tion  are  due  to  the  contamination  of  water,  although  the  other 
occasional  sources  should  always  be  borne  in  mind.  The  examioation 
of  the  urine  is  often  of  much  help  of  the  investigator ;  it  should  be 
analysed  after  iodide  of  potassium  has  been  taken  for  a  week.  It  is 
I  whether  the  presence  of  a  very  faint  traoe  of  lead  is  of 
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dgnifioiiiica.  On  til©  other  band,  after  iodide  of  potassium  has  been 
taken  far  aeTeral  weeks^  the  absence  of  lead  probably  does  not  exclude 
lead-poisoning,* 

It  is  on  the  abo?e  points  that  the  differential  diagnosis  from 
lies  that  resemble  tliose  produced  by  lead,  chiefly  turns.  The 
^drop  has  been  confoimdod  with  pamlysis  of  the  musciilo-apirtl 
nerre,  but  this  is  always  unilateral  and  usually  cornea  on  suddenly. 
Iq  alcoholic  neuritis  the  palsy  may  closely  resemble  that  from  lead» 
but  the  diagnosis  is  seldom  di^eult;  the  other  signs  of  lead- 
poisoning  are  absent;  pains  ture  generally  obtrusiTe;  the  legs  suffer 
earlier,  and  tbere  is  almost  always  a  clear  history  of  alcoholic  excess. 
Wrist-drop  may  bo  produced  by  arsenical  poisoning,  but  in  this 
also,  the  legs  suffer  before  the  arms,  and  sensory  symptoms  are  more 
pvominent.  The  greatest  diMculty  is  presented  by  some  cases  of 
eeatral  disease.  Progressive  muscular  atrophy  (ultimately  exten* 
ssTe)  may  commence  bj  a  subacute  palsy  of  the  extensors  of  the  wrists 
exactly  like  that  produced  by  lead,  and  atrophic  palsy  due  to  polio- 
myelitis  may  have  the  same  distribution.f  If  the  gums  are  perfect^ 
an  examination  of  the  driukiog- water  or  uritie  may  be  indispensable 
for  the  diagnosis.  The  cases  of  general  muscular  atrophy  of  saturnine 
origin  scarcely  ever  present  any  difficulty,  because  they  usually 
•uperrene  on  severe  lead -poisoning  that  has  caused  characteristic 
s?m[>t^)ms. 

Most  errors  in  diagnosis  occur  in  cases  in  which  the  nervous  sym* 
ptoms  are  anomalous  and  slight*  and  are  not  such  as  to  suggest  tbeir 
cause.  In  the  case  of  a  lady  with  saturnine  neuralgia,  the  cause  of 
Ihe  symptoms  might  never  have  been  discovered  (for  the  p^/rfect  gums 
told  no  tale)  had  not  her  husband  suffered  from  wrist-drop.  A 
gentleman  had  some  obscure  cerebral  symptoms  with  inequality  of 
pupils ;  a  fragment  of  lead -line  opposite  one  tooth  suggested  lead* 
poisoning,  and  it  was  found  that  bis  water  was  stored  in  a  leaden 
cistern.  It  is  not  possible  to  avoid  error  in  such  cases  except  by  the 
habit  of  remembering  lead  as  a  possible  cause  in  obscure  cases. 
The  severe  cerebral  disturbance  is  practically  confined  to  workers  in 
lead,  and  although  the  subjects  have  often  not  been  long  engaged  in 
the  occupation,  the  effect  is  usually  due  to  a  quantity  so  laz]ge  as  to 
caose  other  symptoms  that  cannot  be  mistaken. 

FsooNOSis. — It  may  be  said,  generally,  that  the  more  acute  the 
onset  of  paralysis,  the  better  is  the  prospect  of  complete  recovery. 
The  acute  cerebral  symptoms  are  alone  attended  with  immediate 
danger  to  life,  and  the  prognosis  is  worse  when  there  are  convulsioas, 
and  especially  when  there  is  coma,  than  in  simple  delirium.  Con- 
▼ulsions  are  of  graver  significance  when  they  succeed  delirium  than 

*  See  note  on  next  p»ge,    Oa  the  d&nger  of  mtitakiug  biitnutb  for  \md  in  the 
arioe  tee  PutiLsm, '  Boit,  Med.  and  Surg.  Joorn./  I88a»  0«(,  litb,  p.  ai6. 
t  Aj  in  tbs  concloiiTe  cmKe  mentioued  oa  p.  896. 
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when  thej  occur  fimt.  Alcoholism  increases  mncli  the  gnntm  x  tm 
prognasifl,  and  so  do  a  coat iderable  diminution  in  the  amoant  os  uiim^ 
marked,  and  especiallj  acute,  amemia,  aud  tbe  erideaee  of  organif 
cban^s  in  tbe  kidnejs.  If  death  does  not  take  places  tlie 
nsuallj  reooYers  oompletelj.  Tbe  prognosis  m  the  elifoiiie 
iTmptoms  LB  unfaTomble  to  reeorery  wben  tbeae  take  tbe  form  d 
pronounced  mental  derangement  or  of  epilepsj.  Of  tlie  pafmljlii 
affections,  those  with  the  wasting  and  the  degeaeTatiTe  feaeflea  is 
the  moscles,  of  which  tbe  wrist-drop  is  the  tjpe,  almost  ahni|i 
ultlmatelj  pass  awaj,  but  their  course  is  veij  slow,  and  tJie  dikf 
prognostic  indications  hare  been  mentioned  in  the  aooannl  of  Om 
course  of  the  disease.  In  relapses*  if  these  aie  due  to  &  considerable 
dose  of  lead,  tbe  prognosis  is  less  favorable,  although  two  or  tluvs 
successive  attacks  maj  be  recovered  from*  In  all  cases  the  nltimats 
prognosis  must  be  inflaeuced  bj  the  extent  to  which  the  patient  an 
be  withdrawn  from  tbe  deleterious  influence*  but  it  must  be  reineiii- 
bered  that,  in  chronic  cases,  the  chief  danger  to  life  U  often  trim 
tbe  associated  disease  of  the  kidneys,  with  or  without  gout*  and  from 
arterial  degeneration  These  maj  slowlj  increase,  and  eren  fixvi 
manifest  their  presence,  long  after  the  lead-poisoning  has  cesaed. 

TaKATMENT. — The  first  step  is  to  arrest  the  entrance  of  lead  inlo 
the  system,  and  tbe  second  is  to  promote  the  elimination  of  tJie  kad 
that  has  been  already  taken  in.  The  chief  agent  for  securing  tbe 
latter  is  iodide  of  potassinm,  given  in  doses  of  three  or  five  graina 
Although  iodide  of  lead  is  an  insoluble  salt*  it  has  been  abundantly 
demonstrated  that  the  adminif<tration  of  iodide  of  potassium 
the  excretion  of  lead  by  the  urine,  apparently  in  some  eomplei 
bination.  The  amount  of  lead  in  the  urine  increases  for  a  few 
and  then  gradually  subsidee,^  The  quantity  of  lead  excreted  is  nniefa 
less  than  might  be  expected  ;  this  may  be  dne  in  part  to  the  £ftct  thsl 
much  passes  away  by  the  liver*  but  probably  its  chief  caoae  is 
that  the  amount  retained  in  the  tissues,  which  the  iodide  libentai^ 
is  never  actually  great.  When  there  are  acute  symptoms*  and  lead 
is  circulating  in  the  blood,  iodide  should  not  be  given  at  onosi,  sinot 
the  toxic  effects  may  be  intensified  by  the  sudden  increase  of  the 
amount  that  is  in  the  blood.  Such  a  result  has  been  noted  by  many 
observers,  By  saline  aperients  (e8i>eciaUy  the  sulphates  of  soda  and 
magnesia  with  some  free  sulphunc  acid)  the  alimentary  canal  should 
be  first  cleared  of  any  lead  it  may  contain,  or  which  may  be  excreted 
from  its  mucous  membrane.  If  colic  exists,  it  may  be  neoessarjtQ 
give  a  full  dose  of  opium,  to  relax  the  spasm,  before  aperienta  can  be 

*  Thui,  in  one  cue  in  which  no  lead  ooald  he  found  in  the  urine  before  tbe  tnet- 
mect,  flra  graini  of  iodide  were  given  four  timet  daily,  &nd  on  the  flrtt  d^j  fivt 
iDiUigramiaaei  of  lead  were  found  in  the  urine,  on  the  foortb  12,  on  the  fonrtee&tli 
22.  find  then  the  quantity  ^ndittHy  lessened,  end  tfter  two  wseln  mort^  only  tnem 
were  fomuL    (Sweta,  'Brit  Med.  Joorn./  1882.) 
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eifectiTa  The  bowels  sometimes  act  spontaneous! j  after  a  few  hTpo- 
dermic  injections  of  morpbia.  Siibciita.neou8  iojections  of  atropine 
hare  been  recommended  for  the  same  purpose.  In  two  or  three  dajs, 
ibe  adminiatration  of  the  iodide  maj  be  commenced.  Sulphur  baths 
hare  also  been  extensively  employed  to  promote  the  elimiuation  of 
lead,  but  their  utility  is  doubtful.  It  seeraa  that  lead  passes  ofE  by 
the  skin  only  when  the  amount  in  the  blood  is  very  great,  since, 
in  ehrouio  cases,  even  the  copious  diaphoresis  produced  by  pilo- 
Cfiipinep  does  not  eliminate  the  metaL  If  there  is  anaemia,  iodide  of 
iron  may  be  advantageously  combined  with  the  iodide  of  potassium. 
For  the  local  paralysis,  strychoine  has  been  given  interually.  Its 
lode  of  action  suggests  that  it  may  do  good»  although  its  actual 
•ffect  is  difficult  to  appraise.  There  is  no  eTidence  that  its  local 
injection  has  special  advantages.  The  most  important  agent  in  the 
treatment  of  the  paralysis  is  electricity.  The  nerres  have  lost  irrita- 
bility, but  the  muscles  still  respond  to  the  voltaic  current,  slowly 
interrupted,  which  certainly  keeps  up  their  irritability^  and  must 
therefore  influence  the  nutrition  of  the  muscles  while  the  nerves  are 
recovering.  Thus  the  amount  of  muscular  change  is  lessened,  and 
the  ultimate  recovery  is  rendered  more  perfect.  In  a  severe  case,  if 
the  muscles  are  left  alone  for  a  few  months,  or  are  merely  treated 
with  faradism,  there  may  be  only  the  feeblest  response  to  the  voltaic 
currents  but  (as  I  have  seen)  this  increases  notably  after  two  or  three 
applications,  and  the  paralysis,  before  stationary,  may  in  a  fortnight 
be  distinctly  less, and  the  improvement  may  steadily  go  on  to  complete 
i«covery.  In  buch  a  case  the  value  of  electricity  scarcely  admits  af 
question.  Only  the  voltaic  current,  to  which  the  muscles  respond*  ii 
of  service.  Faradism  should  not  be  used  unless  it  excites  contraction, 
as.  for  instance,  in  the  primary  atrophic  form.  But  in  this  it  is 
difficult  to  get  evidence  of  the  value  of  the  application.  Massage  of 
the  limbs  is  also  of  service.  Get^bral  symptoms,  especially  convul> 
sioQs,  are  often  associated  with  increased  tension  of  the  pulse,  and  il 
is  said  that  nitrite  of  amyl  has  a  marked  effect  upon  them  (Oliver), 
Nitro-glycerine,  by  the  mouth,  would  probably  be  useful  in  sueh  casein, 
and  might  be  combined  (in  alcoholic  solution)  with  the  acidulated 
saline  a{>eriant. 


AE8EKICAL  FOISONINO, 

enioal  poisoning  differs  from  lead- poisoning  in  being  BeMomthe 

Biituvbanoe  uf  the  nervous  system  has  generally 

)se,  taken  by  accident  or  design,  or 
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tew  d&jB  to  a  few  weeki  i  among  recorded  cases  are  internkis  of  fix 
da  J  a,  two,  three,  and  four  weeks.* 

Tbe  paraljsis  in  the  legs  and  arms  has  the  same  distributioQ  as  that 
commonlj  produced  hj  lead-poisoning,  but  sensorj  symptoms  are 
much  more  pronounced,  AtiopLy  of  the  muscles  occurs  very  raptdlj. 
The  electrical  irritability  preseiitB  the  flnme  degenerative  changes  as 
ill  other  toxic  palsies,  but  in  very  seyere  cases  the  voltaic  irritubilitj 
maj  quickly  fall  below  the  normal  The  knee-jerk  is  often  lost* 
Sometimes  other  mtiseles  are  involved^  those  of  tbe  upper  arm  and 
thigh  ma^  lose  power,  but  not  to  tbe  same  degree  as  those  of  tbe 
extremities.  Yerv  rarely  the  trunk  muscles  have  also  suffered. 
Pai-alysis  of  aooommodatiou  has  been  abserred.t  Musculai-  tremor 
has  been  an  occasional  symptom,  and  acute  palsy  has  been  preceded 
hj  cramp-like  contraction  in  the  limbs. 

Arsenical  ataxj,  although  less  frequent  than  the  muAcular paralysis, 
is  not  rare*  It  is  usually  met  with  in  the  legs,  but  has  been  observed 
also  in  the  arms.  It  resembles  closelj  the  inco- ordination  of  t&hes^ 
bat  develops  in  a  much  more  acute  manner,  and  is  accompanied  bj 
considerable  muarular  weakness,  and  sometimes  bj  tbe  characteristio 
atrophic  palsj  in  tbe  muscles  in  front  of  the  lower  leg.  It  has,  how- 
ever«  been  known  to  come  on  (or  become  evident)  as  the  palsy  was 
fNMsing  away.  Severe  pains  attend  the  onset,  and  there  are  also 
subjective  sensations,  formication,  tingling,  &q.  The  sensibility  of  tbe 
muscles  is  lessened  or  lost,  and  so,  as  a  rule,  is  the  knee-jerk  ;  some* 
times  it  is  preserved,  and  in  the  case  of  poisoning  from  muslin  it  was 
excessive,  in  spite  of  atrophy  below  tbe  knee.  The  loss  may  last  longer 
than  the  otber  symptomti,  and  has  been  known  to  continue  for  a  year. 

The  other  sensory  symptoms  are  like  those  met  with  in  alcoholic 

enritis.     They  occur  first  in  the  legs  and  tben  in  the  arms,     Yarions 
subjective  sensations  may  be  experienced  at  the  onset.     Pains  are 
constant,  in  chronic  cases  they  are  at  first  slight,  but  in  all  they 
become,  sooner  or  later,  sharp,  darting  or  burning  in  character,  some* 
times  momentary.     Tbey  are  felt  in  various  parts  of  the  extremities^ 
and   often  take   the  course   of  the   nerves,  in  which  there  may  be 
marked  tenderness.     At  tirst  there  is  hyperfiBstbesia  of  the  skin^  sub- 
i^iequently,  in  many  cases,  loss  of  sensation  to  tuuch  or  to  all  forms  of 
'aensation.     Painful  impulses,  when  not  lost,  may  be  delayed.     Hyper- 
algesia may  coexist  with  loss  of  tactile  senstbiUty — the  '^anasbtbesia 
dolorosa/'     The  loss  usually  begins  in  the  foot,  and  may  first  involve 
the  sole.  spreaiHng  gradually  over  the  foot  and  lower  part  of  the  leg, 
9ve  the  ankle.     In  the  hand  similar  symptoms  occur  later  and  in 
"slighter  form.    The  tactile  loss  may  first  occur  on  tbe  fingers  and  palm, 
and  be  greater  in  one  nerve  area  than  in  another.     When  sensation  is 
impaired  on  the  sole  the  plantar  reflex  is  lost.     The  knee-jerk  mar 

•  Se«  Uiiiu,  •Bmin,'  vol   \x*   '  *^^:   Qvbsnit, 

•  Vircbow*t  JKhrtvb./  188S3  A 
t  Murik, '  VircbowV  JnUw 
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persist,  "but  is  often  lessened  or  lost,  alwajs  when  tbere  ia  anj  atropbj 
of  tbe  extensors  of  the  knee* 

CutaDeoua  enaptioDB  are  sometimeB  observed,  ftod  teem  to  be  the 
direct  effect  of  the  poison  on  the  nutrition  of  the  skin,  often  doubtlen 
produced  througli  the  nerves,  but  they  m&j  be  disconnected  with  the 
other  nenritic  Bjmptoms.  The  hair  may  fall  off  or  become  grey,  the 
nails  may  present  changes  and  even  separate,  ballous  and  erythematous 
eniptiona  may  occur,  and  herpes  zoster  is  especially  common,  gene- 
rally on  the  cheat.  It  often  follows  the  medicinal  iise  of  arsenic, 
when  thei-e  are  no  toxic  symptoms,  as  Hutchinson  Erst  pointed  oat 
Brownish  pigmentation  of  the  skin  is  also  both  common  and  charac- 
teristic. In  severe  poisoning  it  occurs  in  roundish  spots,  which 
sometimes  first  lead  to  a  suBpicion  of  the  cause  of  other  symptoms. 
The  prolonged  medicii^al  use  of  arsenic  usually  causes  a  finely  punctate 
pigmentation.  Optic  neoritis  has  been  once  observed  (Dana).  The 
pulse  is  often  frequent^  and  sometimes  the  temperature  is  raised. 

Patholoot. — ^The  dependence  of  the  symptoms  on  changes  m  the 
nerves,  suggested  by  Jasfihke  in  1882,  was  rendered  practically  certain 
by  tbe  discovery  of  the  cause  of  the  similar  symptoms  that  are  prodooed 
by  alcoholism,  and  has  since  been  proved.  Characteristic  degeneratioD 
was  found  by  Eriicki  in  the  radial  and  peroneal  nerves.  The  cells  of 
the  anterior  cornua  in  the  cervical  and  lumbar  regions  of  the  spinal 
cord  also  presented  slight  changes.  The  chief  effect  of  araenic  is 
doubtless  always  to  cause  a  degenerative  parenchymatous  peripheiml 
neuritis.  In  some  (^ses  the  chief  action  is  on  the  motor  neiv^ 
giving  rise  to  the  atrophic  palsy,  in  others  on  the  sensory  nerves  of 
the  skin,  producing  the  subjective  sensations  and  sensoiy  impairme&t, 
or  of  the  muscles  and  joints,  causing  the  ataxy.  Paralytic  symptoms, 
or  sensory  and  ataxic  symptoms,  may  predominate  in  different  cases, 
but  are  not  met  with  exclusively  in  any,  and  in  severe  cases  both 
classes  are  met  with  in  conBidera.bte  degree. 

DiAQNosis. — The  distinction  from  lead -poisoning  rests  on  the 
common  onset  after  acute  symptoms,  on  the  more  pronounced  disturb* 
ance  of  sensibility,  the  early  affection  of  the  muscles  of  the  lower  leg, 
and  on  the  absence  of  other  indications  of  the  effect  of  lead  on  the 
system.  In  chronic  cases  the  discovery  of  a  source  from  which  arsenic 
may  have  entered  the  system  is,  as  a  rule,  possible,  and  its  presence 
may  be  confirmed  hy  an  examination  of  the  urine.  The  absence  of  a 
history  of  intemperance  is  the  most  important  general  distinction  from 
alcoholic  palsy,  which  that  produced  by  arsenic  closely  resembles; 
but  the  most  marked  peculiarities  are  the  deferred  onset  after  acnte 
poisoning,  the  manner  in' which  ataxy  may  follow  paralysis,  and  the 
long  duration  of  tbe  effects  of  a  single  ingestion  of  the  poison.  Ia 
chronic  poisoning  the  early  paios  are  sometimes  ascribed  ton* 
rheumatism  i  in  all  cases  in  which  there  are  per^ristent  pn 
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liinbe»  a  careful  searcli  should  be  made  for  tendeme«s  of  the  nerre* 
tninka,  which  poiots  to  the  probability  of  toxic  irriution. 

The  couree  of  arsenical  palsy  is  simitar  to  that  which  ia  due  to  lead, 
and  the  treatment  necessary  ia  esBetitinllv  tbe  same.  Iodide  of 
potaBsium  appears  to  haTe  a  similar  influence  in  removiog  the  arsf^oio 
from  the  sjgtenL^ 


SiLTEB-Poisoif nra ;  Aegt&u. 

Chronic  gilTer- poisoning  is  due  almoat  exclusively  to  the  medicinal 
use  of  the  tiieiaL     It  is  less  frequent  now  than  when  a  long  course  of 

liver  was  th«  fashionable  treatment  for  epilepsy  and  spinal  cord 
;e.  Most  cases  are  due  to  internal  admin ietration,  but  argyria 
baa  been  known  to  result  from  applications  to  the  palate  or  tongue, 
continued  during  many  years.  Working  in  silver  involves  no  liability. 
Of  the  cases  that  have  come  under  my  own  notice,  two  were  epileptics 
(in  whom  the  fits  continued  in  sjnte  of  the  influence  of  the  silver), 
ft  third  had  been  treated  with  silver  for  a  syphilitic  gumma  pressing 
on  the  »pinal  cord,  and  a  fourth  had  taken  a  salt  of  silver  in  a'*  dinner 
pill/*  The  discoloration  of  the  skin,  which  is  the  characteristic  of 
*  argyria/  depends  on  a  deposit  of  silver  beneath  the  Malpighian 
layer,t  and  commences  when  about  an  ounce  of  a  salt  of  silver  baa 
been  taken,  during  any  period  of  time.  It  is  accompanied  by  a  black 
line  on  the  gums  close  to  the  tooth,  closely  resembling  the  lead-line. 
This  appears  before  the  darkening  of  the  skin,  and  is  therefore  im* 
portant  as  a  warning.^  Among  other  internal  organs, §  silver  is 
deposited II  in  the  kidneys — in  the  Malpighian  bodies,  and  around  the 
foboles;  albuminuria  has  been  observed  both  in  animals  and  in  man. 
In  these  two  points  the  effect  of  silver  resembles  that  of  lead.  In 
animals,  moreover,  paralysis  is  produced*  I  have  been  unable  to  And 
mnj  recorded  instance  of  paralysis  in  mao^  but  one  remarkable  case  has 
ime  under  my  own  observation,  which  shows  that  the  eftect  of  silver 
>inay  be  almost  the  same  as  that  of  lead.  The  case  was  that  of  a 
gentleman,  aged  forty-four,  who  had  been  ordered,  twelve  yeaxa  before^ 
a  "  dinner  pill,"  without  any  caution  or  otber  direction  than  that  one 
pill  was  to  be  taken  three  times  a  day.  He  did  not  follow  the  direo- 
iiona  literally,  but  took  sometimes  one,  sometimes  three,  a  day,  for  a 

few  days  at  a  time.  He  estimated  that  he  had  taken  about  six  pills 
a  mouth  during  the  twelve  years.  After  he  had  taken  the  piUs  for 
about  eleven  years,  a  dusky  tint  of  the  face  attracted  notice,  but  its 
nature  was  not  suspected  nntti  tbe  tint  had  become  well  marked,  when 

*  A  full  bibliogmpliy  U  given  hj  Daiia^  loc.  tit* 

f  g«0  Neumann,  •  Wien.  med.  ZcitiuigV  1878,  No,  10. 

X  Retpficting  lU  conjitMn€y»  tec  Chuilion, '  Th^  de  Pai  la,'  1878. 

Tha  dUtribation  and  precUc  ie:it  in  the  intrrtml  or^irftnii  were  carefally  loresti* 
Id  one  caoe  by  Weiclaelbaaoip  'Altg.  Wiisn,  used.  Zeit./  1878. 

••id  ai  an  ofganle  compoond  (JCrysinski,  ^Gui.  lekurkka,'  1886,  and 
•  ib.,  i.  Hit). 
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it  was  found  that  tbe  pills  contained  silver  (the  exact  form.  eomUi  aot 
be  ascertained).  Two  montbs  before  I  saw  him»  the  extenaors  of  the 
right  hand  became  weak ;  shortly  afterwards^  those  of  the  left.  When 
he  came  under  observation  the  tint  of  the  skin  was  verj  chaiacteiiBtie ; 
his  gums  presented  a  well-marked  black  line»  which  reeembled  that 
of  lead  in  being  present  where  there  was  tartar,  and  absent  where 
the  gum  was  in  perfect  apposition  to  tbe  teeth.  In  both  anns 
there  was  paralysis  of  the  long  extensor  of  the  fingers  and  of  the 
extensors  of  the  phalanges  of  the  thumb,  not  of  the  extensor  of  the 
metacarpal  bone  of  the  thuml).  On  the  right  side  there  was  also 
paralysis  of  the  radial  extensors  of  the  wrist  The  affected  muscles 
were  wasted,  and  their  irritability  to  faradism  was  lost;  that  to 
Toltaism  was  preserved  and  increased.  There  was  no  affection  of  the 
legs.  The  urine  contained  some  albumen  and  casts,  and  the  patient 
had  had  several  attacks  of  gout.  During  three  months  in  which  he 
remained  under  treatment  (electricity,  iodide  of  potassium,  Ac.)  there 
was  slight  improvement  in  the  arms,  but  no  considerable  change.  He 
soon  afterwards  showed  symptoms  of  cancer  of  the  liTer,  of  which  he 
subsequently  died,  but  no  post-mortem  examination  was  obtained* 

Mbroubial  PoisoHiiro:  Htdbabotbia. 

Ohronic  poisoning  by  mercury  causes  symptoms  of  whicb  some  ars 
due  to  an  action  of  the  poison  on  the  nervous  system.  These  sym- 
ptoms rarely  follow  the  medicinal  use  of  mercury,  but  occur  chiefly  in 
those  who  work  in  the  metal.  Mercury  will  volatilise  at  all  ordinary 
temperatures,  and  it  is  probable  that  it  enters  the  system  mainly 
through  the  lungs,  but  it  may  sometimes  pass  in  through  the  skin 
when  certain  forms  of  mercury  are  much  handled,  and  want  of  clean- 
liness may  increase  the  amount  of  mercury  that  gets  into  the  system 
by  causing  contamination  of  the  food.  Sufferers  are  met  with  espe- 
ciaJlj  among  those  who  work  in  quicksilver  mines,  at  silvering  mirrors, 
and  in  making  barometers  and  thermometers,  and  also  occasionally 
among  bronzers,  furriers,  and  hat-makers,  mercurial  salts  being  used 
for  preparing  the  skins.  The  weakly  suffer  more  readily  than  the 
strong,  and  the  individual  differences  in  susceptibility  are  very  great. 
The  symptoms  occasionally  develop  after  the  exposure  to  the  cause 
has  ceased. 

Tbe  nervous  symptoms  may  exist  alone,  but  sometimes  they  are 
preceded  by  others  outside  the  nervous  system,  which  resemble  those 
of  acute  mercurial  poisoning.  These  are  stomatitis  and  ulcera- 
tion of  the  mucous  membrane  of  the  mouth,  with  extreme  foetor, 
necrosis  of  bone,  gastric  and  intestinal  catarrh.  The  remarkable 
removal  of  lime  from  the  bones  and  its  deposit  in  the  kidneys,  dis- 
covered  as  a  consequence  of  acute  mercurial  poisoning  by  Prevost  and 
Fruchtiger,  does  not  seem  to  attend  the  chronic  form,  in  which  the 
kidneys  do  not  suffer. 
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A  peculiar  tremor,  known  among  the  workmen  as  **  the  trembles,** 
mod  medically  as  *'  mercurial  treoaar/'  is  the  most  commau  and 
characteristic  symptom.  It  is  at  first  occasional^  occurring  only 
when  the  patient  is  excited,  and  is  always  increased  by  emotion.  It 
usually  begins  in  the  face  and  ioDgue,  then  invades  the  arms,  and 
afterwards  the  legs.  At  first  the  tremor  occurs  only  on  movement, 
but  ultimately  it  may  become  constant.  In  the  former  cai^e,  the  oon* 
dition  of  the  patient  resembles  that  of  oneaufteringfrom  disseminated 
sclerosis,  eicept  that  the  tremor  is  less  wide  and  less  irregular 
than  in  characteristic  cases  of  the  Lktter  disease.  When  constant,  the 
tremor  resembles  *tbat  of  paralysis  agitans.  During  sleep,  the  tremor 
usually  ceases,  but  in  extreme  cases  may  only  lessen.  It  interferes 
much  with  articulation,  rendering  the  speech  stammering  and  beti* 
tating.  When  considerable  it  may  render  the  movement  of  the  arms 
BO  unsteady  thai  the  patient  cannot  feed  himself,  and  his  gait  becomes 
afiEected*  At  first  the  limbs  are  strong,  but  after  a  time  muscular 
power  is  impaired,  sometimes  more  in  one  limb  than  in  another,  but 
it  seldom  progresses  to  complete  losa.  Barely  there  is  wide-spread 
weakness  without  tremor.^  Keflex  action  and  power  over  the  sphinc- 
ters are  always  unimpaired,  and  the  electric  irritability  of  the  musoles 
IB  normal  throughout* 

Psychical  symptoms  are  also  common,  and  may  precede  the  tremor. 
They  have  been  very  carefully  studied  by  Kussmaul,  Irritability,  and 
m  difficulty  in  giring  attention  to  a  subject,  are  often  the  first  sym* 
ptoms,  and  may  be  accompanied  by  considerable  mental  distress  and 
sleeplessness.  Hallucinations  sometimes  occur,  and  there  may  even 
be  outbreaks  of  maniacal  excitement,  but  the  ipsanity  rarely  corre* 
spends  to  any  distinct  variety.  This  condition  has  been  termed 
**  mercurial  erytbism."  It  is  sometimes  accompanied  by  headache  and 
palpitation  of  the  hearl 

Sensory  symptoms  are  present  in  many  cases;  pains,  especially  in 
the  region  of  the  fifth  nerve  and  in  the  joints ;  formieation  in  the 
Umbs,  and  sometimes  loss  of  sensibility  to  pain,  with  paroxysms  of  dis- 
tressing sensations  in  the  thorax,  resembling  those  of  asthma.  The 
sensory  disturbance  always  augments  the  mental  instability.  In  rare 
caaes  more  grave  cerebral  BymptomB  occur— considerable  hemiplegic 
weakness,  aphasia,  and  de^ness. 

Although  the  tremor  may  have  been  extreme,  no  alteratloUB  have 
been  discovered  in  either  brain  or  cord,  even  with  the  aid  of  the 
microBco])e.  The  character  of  the  symptoms  makes  it  probable  that 
they  are  due  to  disturbance  of  the  brain  rather  than  of  the  spinal 
cord.  In  animals  mercurial  poisoning  is  said  to  cause  degeneration 
of  the  medullary  sheaths  of  the  muscle-nenres,  but  not  of  their  aiia- 

cybndera.t 

The  diagnosis   it   rarely   difficult     From   paralysis    agitans    the 

•  Letulle,  *  Arch,  ds  Fhy»^*  1889. 
t  Ibid. 
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tremor  la  distil) guislied  bj  its  immediate  increaae  on  moyeiiieiit»  ml  * 
bj  tbe  abeenoe  of  the  rigiditj  of  the  limbs  and  fixation  of  Hit  I 
features.    In  disseminated  sclerosis,  there  is  never  the  pecnliiir  tremn^ 
lous  stammering  that  is  met  with  in  mercnrial  poisoning,  and  th« 
movements  are  wider  in  range  and  wilder  in  their  irregularitj.     The  < 
sjmptoms  often  resemble  those  of  gei^eral  paraljsis  of  the  insane  more] 
than  those  of  any  other  disease,  but  siioh  preponderant  tremor  is  rareljfJ 
met  with  ici  general  paralysis,  and  the  inequality  of  pnpii,  optimtsiii§l 
and  indications  of  spinal  degeneratton,  present  in  the  latter,  are  abaeoll 
in  mercurial   poisoning.     The  presence  of  stomatitis  should  always  I 
direct  attention   to  the   probable  nature  of    the  disease,  and  wheaj 
this   is   once   suspected,   the    patient's   occupation    is,   as    a    mle^l 
decisive.      The  greatest  din^uoatic  difficulty  is  presented   by  som«i 
cases  of  lead-poisoning  in  whieh  tremor  is  the  chief  symptom.     The 
are  distinguisbed  by  the  presence  of  the  lead<Iine  in  the  gums,  and  i 
there  is  a  suspicion  that  the  patient  is  snfEering  from  both  poison^ 
the  question  can  readily  be  set  at  rest  by  an  investigation  into  th 
materials  with  which  he  worlis.     If  these  are  free  from  mercury^  i 
sjmptoms  are  certainty  doe  to  lead  onlj. 

The  prognosis  ia  in  most  cates  favorable  as  to  the  ultimate  issa 
but  all  cases  are  prolonged,  and  in  some  the  tremor  never  passes  awayj 
For  recovery^  it  is  essential  for  the  patient  to  cease  to  work  in  mer-j 
cuiy.     No  precautions  avail  to  prevent  sufficient  absorption  to  main 
tain  symptoms  that  have  once  developed.     Nutritious  food,  fresh  air^" 
and  iron  are  important  aids  to  recovery.     To  promote  the  elimination 
of  the  mercury,  iodide  of  potassium  may  be  given,  but  in  small  doses 
— two  or  three   grains  very  gradually  increased.      There  seems  no 
doubt  that  it  does  facilitate  elimination,  and  the  sudden  administim- 
tion  of  large  dosea  has  been  followed  by  a  considerable  increase  tmi 
the  symptoms  j  apparently  mercury  released  from  the  tissues  [ 
into  the  blood  and  to  the   nervous   system.    Neither  sweating  nor" 
sulphur  baths  seem  to  cause  an  elimination  from  the  skin,  although  it 
is  said  that  the  latter  have  been  found  in  some  way  to  increase  the 
amount  ei^creted  by  the  kidneys.     The  stomatitis  is  relieved  best  by 
chlorate  of  potash. 
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The  nervous  system  Is  especially  sensitive  to  the  influence  of  alcohol, 
and  suffers  in  many  cases,  more  tbau  other  tissues,  from  the  ejects 
of  habitual  alcoholic  excess.  The  acute  poisoning  by  alcohol  to  which, 
par  excdlence,  the  term  "intoxication**  is  applied,  is  chiefly  of  phys 
logical  and  toxieological  interest.  Only  the  morbid  states  that 
distinct  from  simple  drunkennesa  come  Into  the  province  of  medicine. 
These  are  exceedingly  numerous  ;  many  of  the  organic  and  functional 
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disaaaes  alrea^  j  described  may  l>e  produced,  or  predisposed  to,  hy  in* 
temperanoe  i  some  other  derangemeiits  are  due  chiefly  to  this  cause, 
and  are  celdom  or  never  produced  hj  auj  oilier.  To  these  the  term 
"alcoholism**  is  generally  applied.  These  di Borders  and  sjiuptotna 
may  be  acute,  subacutep  or  chronic.  The  acute  disturbatice  generally 
takes  the  form  of  an  attack  of  delirium,  called,  from  the  tremor  that 
aeoompanies  it,  "delirium  tremena/'*  The  chronic  derangemeotsare 
exceedingly  varied. 

All  forms  of  akoholiam  have  certain  common  causes.  The  tendency 
to  drink  is  often  inherited ;  less  commonly  it  is  related  to  a  family 
disposition  to  suffer  from  definite  diseases  of  the  nervous  system, 
especially  from  insanity-f  It  is  probably  facilitated  by  peculiarities 
of  nervous  constitution,  in  consequence  of  which  tbe  sensations  of 
intoxication  are  more  pleasurable  in  some  persons  than  in  others. 
Parental  intemperance,  moreover,  often  involves  facilities  for 
habitual  excess.  Occupation  is  notoriously  influential,  partly  on 
account  of  the  facilities  for  drinking  afforded  to  those  who  are  engaged 
in  the  distribution  or  sale  of  aleohohc  liquors,  partly  on  account  of  tbe 
social  temptations  to  drink  involved  in  other  callings.  The  temporary 
relief  to  physical  and  mental  depression  afforded  by  alcohol  is  another 
potent  cause  of  intern  pent  nee, 

L    AcuTS  Alcoholism,  Alcoholic  Dulieium,  DELfaiim  TsBimrt. 

Alcoholic  delirium  occurs  under  two  forms  :  as  a  primary  affection, 
imd  in  association  with  some  local  inflammation  or  injury.  The  latter 
may  be  termed  "  associated  delirium  ;'*  it  has  a  double  causation,  the 
infuence  of  alcohol  and  the  influence  of  a  local  disease.  The  latter 
may  be  sufficient  by  itself  to  cause  some  delirium,  althongb  far  less 
in  degree,  aod  without  the  peculiar  characteristics  of  the  alcoholic 
form ;  or  it  may  be  wholly  insufficient  to  derange  the  mind.  The 
simple  primary  delirium  varies  mueb  in  tbe  intensity  of  its  symptoms  i 
it  has  been  divided  into  two  classes  according  to  the  presence  or 
absence  of  considerable  fever,  but  the  difference  depends  only  on  the 
degree  of  severity,  and  there  is  no  real  justification  for  the  division. 

Oaitsss. — Delirium  tremens  is  almost  confined  to  drunkards,  in  the 
popular  sense  of  the  word.  In  this  respect  it  differs  from  the  **  asso- 
ciated delirium/*  which  is  not  uncommon  among  those  who  have 
habitnally  taken  an  excessive  quantity  of  alcohol  to  keep  up  their 
energy  against  the  depressini^  influence  of  dc^bility  or  the  prostration 
of  some  chronic  disease.     Thus  a  man  who  had  never  been  known  to 

•  By  Thomo*  Sutton  (*0n  Delirium  IV'  ^ 

t  Of  600  druTik«rd«  iidtnitt«d  int^ 
int^mperiiiioe  could  b«  traced  iu  ^ 
In  168.     IttB&nity  coutd  b«  ti 
e»Ublisbed  Wore  twenty*! 
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be  iDtoxieated»  and  was  belieyed  to  be  temperate,  died  with  ajmptomi 
of  acute  delirinm  tremeiiB  ;  but  it  was  found  that  his  lungs  wers 
eztensirelj  diseased,  and  that  lie  had  been  keeping  up  his  working 
power  bj  large  doses  of  alcohol  during  the  acute  deyelopmeAt  of  the 
palmonary  disease. 

Delirium  tremens  is  far  more  common  in  men  than  in  woHien,  the 
proportion  being  about  six  to  one.*  There  are  no  facts  to  show  whether 
there  is  anj  sexual  tendency  to  the  disease,  such  as  certainlj  exists 
in  the  case  of  another  effect  of  alcohol,  multiple  neuritis,  to  which 
women  possess  a  greater  liability.  As  far  as  the  figures  giTen  below 
suggest  any  conclusion,  it  is  that  drinkers  in  the  two  sexes  are  equally 
prone  to  siiff  er  from  delirium  tremens.  The  disease  is  most  frequent  in 
the  middle  period  of  life,  thirty  to  forty  years.  In  both  sexes  the  maxi- 
mum mortality  is  at  the  same  age,  a  little  later  than  the  maximum  fre- 
quency, because  second  and  third  attacks  are  the  most  fatal ;  one  third 
of  the  total  number  of  deaths  occur  between  thirty-fiye  and  forty-five 
years  of  age,  and  about  four  fifths  during  the  twenty  years — thirty  to 
fifty.  It  rapidly  lessens  in  later  life,  no  doubt  be<»iuse  the  worrt 
drinkers  acquire  the  habit  early,  and  die  off  from  some  effect  of  intem- 
perance, but  cases  of  delirium  tremens  occur  eren  up  to  adTaneed 
senility.  Moreover,  females  bear  a  proportion  to  males  that  steadily 
increases  as  life  goes  on,  probably  because  drinking  habits  are  acquired 
relatively  later,  under  the  influence  of  indiyidual  causes  rather  than 
as  an  effect  of  occupation  or  of  social  life.f  Under  twenty-five, 
the  affection  is  chiefly  met  with  as  a  complication—especially  of  pnen- 
monia4  It  is  probable  that  an  hereditary  tendency  to  neuroses 
facilitates  the  occurrence  of  this  disease,  especially  a  tendency 
to  intemperance, §  and  insane  heredity  unquestionably  modifies  its 
course.  The  disease  is  less  frequent  in  beer-drinkers  than  in  those 
who  drink  wine,  and  most  frequent  in  spirit-drinkers,  but  it  is  proba- 

•  During  the  twenty-five  years  ending  1872,  there  died  from  this  cause  in  England 
and  Wales  10,448  males  and  1398  females.  It  is  probable  that  this  disease  is  one  on 
which  the  Registrar-Generars  returns  are  fairly  accurate,  since  this  caase  of  death 
is  unlikely  to  be  given  unless  there  is  a  history  of  intemperance.  The  Bgures  giTe 
the  proportion  of  deaths  as  7i  males  to  1  female.  But  the  disease  is  not  only  more 
common  in  males,  it  is  also  more  often  severe,  and  therefore  it  is  more  often  fatal. 
Hence  the  disproportion  between  the  sexes  is  doubtless  rather  less  in  cases  than  in 
deaths.  Of  54  consecutive  cases  in  University  College  Hospitnl,  8  were  in  females, 
giving  the  proportion  of  6  to  1,  which  is  probably  very  near  the  truth. 

t  The  proportion  of  deaths  of  males  to  each  female  is  about  12|  in  the  ten  years — 
fifteen  to  twenty -five,  and  then  steadily  falls,  the  proportion  in  each  successive 
later  decade  being  10—1,  7J— 1,  7i — 1,  6 — 1,  4i— 1,  and  only  3 — 1  in  those  ore? 
eeventy-five. 

X  A  few  cases  have  been  recorded  of  acute  alcoholism  in  childhood.  Thus  a  boy 
of  five,  to  whom  spirits,  and  also  wine,  had  been  given  daily,  had  a  brief  but  typical 
attack  of  delirium  tremens  after  a  fracture  of  the  thigh  (Cohn,  *  Berlin,  kl.  Wochen- 
schr./  1888). 

§  In  Germany  neuropathic  heredity  was  traced  by  Krukenberg  in  half  the  patients 
(265),  and  in  one  fifth  the  father  was  intemperate  (*  Zeitsch.  f.  kl.  Med.,'  xix). 
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ble  that  the  amount  of  alcobal  taken  has  nrnch  greater  influeuee  than 
itg  form. 

In  moat  caaei  the  maladj  follows  a  severe  "bout*'  of  drinking^ 
of  tea  without  any  intefTal.  Occasionally  there  has  been  a  cessation 
of  drinkinf^  for  a  few  daja  before  the  onset  of  the  delirium.  Thest 
oasefl  hare  led  to  the  idea  that  the  diaeontinuance  of  the  stimulant 
hafl  been  the  cause  of  the  attack;  but  it  is  more  probable,  at 
A&stie  and  others  haye  suggested,  that  a  sudden  distaste  for  liquor 
waa  reallj  the  first  effect  of  the  commencing  disease.  The  onset  occa* 
non&llj  follows  some  slight  injury  or  trifling  illness,  which  apparently 
disturbs  the  nerrous  system,  and  serves  to  excite  the  disturbance 
that  is  ready  to  break  out.  Such  cases  present  a  gradation  to  the 
*•  associated  delirinm  tremens,*'  in  which  there  is  some  real  cause  of 
general  indisposition,  a  severe  accident  or  a  local  iuBammation,  espe* 
eiaUy  pneumonia.  The  pyrexia  resulting  might  or  might  not  be 
attended  with  delirium  in  the  healthy;  in  the  alcoholic,  the  delirium 
is  Beyere«  and  presents  the  same  characteristics  as  in  the  pure  form  of 
delirium  tremeus. 

Symptoms. — ^The  symptoms  of  delirium  tremens  usually  develop 
gradually  but  rapidly,  attaining  considerable  intenaity  iu  the  course 
of  two  or  three  days.  Disturbed  sleep,  loss  of  appetite,  and  restless 
irritability  are  commonly  the  first  indication  a  of  the  impending  dis- 
order. Distressing  or  borrible  dreams  of  peculiar  vividness  attend 
sleep,  and  the  patient  cannot  shake  off  their  effect  when  he  wakei. 
He  is  depressed,  uneasy,  restless  during  the  day,  often  annoyed  with 
floating  specks,  or  flashes  of  light  l>efore  his  eyes,  and  the  next  night 
brings  the  same  distressing  dreams.  As  soon  as  hp  closes  his  eyes, 
unpleasant  scenes  present  theraselves  before  him,  and  he  tosses  al>out 
all  night,  half  awake,  or  perhaps  is  unable  to  obtain  any  real  sleeps 
Kext  day,  from  time  to  time,  more  definite  hallucinations  of  sight  or 
bearing  occur  i  the  patient  can  shake  them  off,  and  knows  that  thej 
are  unreal  but  they  return  again  and  again.  When  night  comes,  they 
take  possession  of  him,  pre  rent  all  sleep,  and  the  following  morning 
they  are  no  longer  to  be  shaken  off.  This  insomnia,  first  partial  and 
then  absolute,  with  the  distressing  hallucinations  which  disturb  the 
imperfect  sleep  that  is  obtained,  characterises  the  early  period  of  the 
disease*  The  transition  to  more  consideral^e  disturbance  is  usually 
attended  with  unnatural  loquacity,  and  by  indications  of  suspicion 
*and  of  uneasiness.  The  period  of  definite  delirium  begins  with  the 
persistence  of  the  hallucinations  during  the  dAf,  They  are  chiefij 
Tisual,  sometimes  auditory,  and  occasionally  related  to  some  cuta- 
&eous  sensations ;  they  are  almost  always  unpleasant.  At  fi^rst  the 
objects  that  the  patient  actually  sees  are  transformed  into  other 
things  than  they  really  are,  often  into  lining  creatures  in  aetif# 
motion;  the  pattern  of  the  wall-paper  becomes  beetles,  spiders, 
snakes  i  and  then  these  appear  spontaneonaly,  and  are  crawling  about 
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the  bedclothes;  the  sufferer  tries  to  brush  them  awaj  or  to  escape 
from  them.  At  first  he  can  be  recalled  from  his  aberration  for  a  few 
moments,  and  will  answer  questions  correctlj,  bat  soon  relapses  into 
the  delirium.  Delusions  of  wider  extent  grow  out  of  the  hallueina- 
tions,  or  are  excited  by  some  bodilj  discomfort.  Faces  appear  before 
him,  ginning  at  him,  or  he  fancies  that  persons  are  standing  bj  hit 
bedside,  upbraiding  or  abusing  him.  A  characteristie  of  the  delirium 
is  the  yersatilitj  of  the  false  ideas ;  they  change  continually.  Gradu- 
ally he  ceases  to  be  able  to  shake  them  off,  eren  for  a  moment,  and 
no  longer  recognises  his  friends  or  doctor.  The  attendants  are 
thought  to  be  the  subjects  of  his  delusions,  and  he  may  strike  at 
them  under  the  impression  that  they  are  attempting  to  injure  him. 
Often  the  modified  incidents  of  his  daily  life  seem  to  occur  before 
his  eyes.  He  usually  talks  incessantly,  but  may  wsnder  incoherently 
from  one  subject  to  another  in  the  coarse  of  the  same  eentenoe. 
Auditory  hallucinations  may  occur  early  or  may  be  grafted  on  those 
of  vision,  and  the  patient  thinks  he  hears  reproaches  or  insults  from 
the  fancied  bystanders.  Less  commonly  an  unpleasant  smell  or  a 
disagreeable  taste  annoys  him,  or  he  fancies  that  insects  are  crawling 
on  his  skin.  The  delusions  often  excite  intense  emotions  of  horror  or 
dread. 

The  characteristic  tremor  is  usually  present  from  the  first  It 
occurs  only  on  movement,  and  is  irregular,  but  considerable  in 
range ;  it  is  most  conspicuous  in  the  arms,  the  face,  and  the  tongue, 
but  is  to  be  seen  also  in  the  legs  when  these  are  put  into  Toluntary 
movement,  especially  if  the  patient  attempts  to  stand.  It  is  the  more 
conspicuous,  because  the  patient  is  usually  in  constant  movement, 
picking  at  the  bedclothes,  searching  for  imaginary  objects,  attempt- 
ing to  get  out  of  bed.  This  extreme  restlessness  is  seldom  absent. 
Often,  in  addition  to  the  tremor  on  movement,  there  are  spontaneous, 
slight,  partial,  muscular  twitchings,  and  in  severe  cases  these  may 
amount  to  considerable  shock-like  contractions,  and  may  occur  in  the 
muscles  of  the  trunk  as  well  as  in  the  limbs. 

The  countenance  of  the  patient  is  often  flushed,  and  the  conjunc- 
tiva injected  ;  but  occasionally  the  face  is  pale,  and  sometimes  initial 
flushing  is  replaced  by  pallor  as  the  stage  of  depression  comes  on. 
The  pulse  is  frequent  and  soft ;  the  frequency  is  proportioned  to  the 
severity  of  the  attack  and  to  its  duration.  At  first  the  pulse  is  full  and 
large,  but  as  the  disease  goes  on,  it  usually  becomes  smaller  as  it  gets 
more  frequent.  In  severe  attacks  the  frequency  may  be  140  or  150, 
sometimes  even  more,  and  it  is  then  always  feeble.  The  patient  usually 
perspires  freely.  The  temperature  is  raised  in  all  except  the  slightest 
cases.  When  the  attack  is  of  moderate  severity,  the  elevation  is  slight, 
and  does  not  exceed  two  or  three  degrees,  but  in  severe  attacks  it  may 
reach  103°,  104°,  or  even  105*^.  Occasionally,  hyperpyrexia  is  attained, 
108*^  or  109°,  a  symptom  of  fatal  significance.  The  tongue  is  thickly 
coated,  and  there  is  usually  complete  anorexia ;  the  patient  may  or 
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may  not  be  thirsty  j  thirst  U  often  &  consequence  of  the  eopiont 
perspimtioiL  The  urine  ia  scanty  if  there  is  much  sweating,  and  it 
usually  deep  coloured,  of  a  high  specific  graTityp  and  very  often 
contains  a  small  quantity  of  albumen,  apart  from  organic  kidney 
disease*  There  is  occasionally  alight  blurring  of  the  edges  of  the 
optic  disc,  with,  according  to  Uhthoff,  some  opacity  of  the  retina;* 
but,  as  a  rule,  the  fundus  is  normal  Sometimes  acuity  of  vision  is 
lessened,  or  the  fields,  for  a  time,  are  restricted. 
i  This  state  usually  continues  for  two,  three,  or  four  days  without 
interruption.  The  patient  gets  no  uleep,  or  only  dozes  for  an  honr  or 
BO  at  a  time,  and  wakes  up  unrefresbed.  The  pulse  becomes  softer 
and  more  frequent,  and  the  muscular  strength  becomes  lessened  by 
the  constant  exertion.  In  favorable  cases  the  patient  at  last  falls 
into  a  sound  sleep,  which  continues  for  eight,  ten,  or  twelve  hours,  and 
he  wakes  up  free  from  all  mental  disturbance,  or  with  only  a  trifitng 
amount  of  deliri  um,  which  another  sleep  entirely  removes.  The  tremor 
letaens,  but  of  leu  continues  in  slight  degree,  sometimes  for  some  days 
or  weeks.  The  pulse  falls  in  frequency  and  improves  in  strength* 
after  the  cessation  of  the  delirium,  and,  in  the  course  of  a  fewdayi« 
the  slight  tremor  and  muscular  weakness  are  the  only  relics  of  the 
attack  through  which  the  patient  has  passed.  In  other  cases,  however, 
•leep»  when  it  does  come,  is  briefer,  and  is  not  followed  by  the  samt 
aigns  of  improvement ;  the  delirium  continues,  but  is  less  active  than 
before,  and  the  signs  of  general  prostration  are  greater.  In  such 
eases  there  is  considerable  danger  to  life.  A  second  or  third  period 
of  sleep  may  bring  improvement,  and  slow  convalescence  may  ensue 
at  the  end  of  six  or  seven  days,  hut  in  other  cases  the  prostration  in* 
creiuieB,  the  pulse  becomes  still  feebler  and  more  fi'equent,  and  a 
eoraatose  state  comes  ou,  in  which  the  patient  dies*  This  unfavor- 
able condiiion  is  sometimes  reached  without  any  sleep  having  occurred, 
in  spite,  it  may  he»  of  strong  narcotics.  Convulsions  or  hypei7)yrexia 
may  attend  the  increased  prostration  of  the  later  stage,  and  are 
generally  a  fatal  omen.  Convulsions  may  also  occur  at  the  onset,  and 
are  not  then  of  much  significance ;  at  the  later  period  of  an  attack, 
by  the  diiturbance  of  the  nervous  system  which  they  reveal,  as  well 
at  by  their  effect  ou  the  patient,  they  add  greatly  to  his  peril.  They 
fetemble  the  attacks  of  ordinary  epilepsy, 

Cofnplicationf, — The  most  important  of  these  are  other  diseases 
due  to  alcohol,  or  local  acute  inflammations,  especially  pneumonia. 
Cirrhosis  and  fatty  degeneration  of  the  liver,  and  disease  of  the  kidney, 
are  especially  serious  complications.  ITrffimic  coma  occasionallj  cornea 
on  in  the  course  of  delirium  tremens.  Pneumonia  is  a  very  common 
accompaniment,  and  its  occurrence  is  facilitated  by  alcoholism ;  it 
may  lead  the  way,  and  the  nervous  disorder  may  be  secondary  in 
time,  although  ultimately  dominating  the  symptoms^  or  the  lung 
affection  may  be  a  subordinate  complication  of  the  disease,  developing 
•  Ubthof;  quoted  b^  Moeli,  *  ChvriU  AmuileQ/  ii«  p.  524. 
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intemper&Dce.  Signa  of  actual  acate  meningitis  are  rare^  bat  Kare 
been  oocasioEall?  found  in  both  the  pia  arachnoid  and  the  dura  mater. 
CoDgestioQ  of  tbe  bases  of  the  lungs  is  common,  aad  sometimes  there 
aro  sign 9  of  ooDgestion  in  the  kidneys,  but  the  alterations  met  with 
outside  the  nervous  system  are  chiefly  the  chronic  chiinges  that  result 
£rom  intemperance. 

Alcohol  may  be  found  by  chemical  analysis  in  various  organs  of  the 
body  up  to  the  fifth  day  after  ita  ingestion ;  by  the  seventh  day  it  has 
disappeared.  But  the  presence  of  alcohol  may  be  demonstrated^  in 
like  manner,  in  persons  who  bave  been  drinking,  but  Lave  not  suffered 
from  deliiium  tremens.  We  cannot,  therefore,  regard  it  as  affording  a 
full  explanation  of  the  disease.  This  evidently  depends  on  an  acute 
disturbance  of  the  ner^e-centres,  probably  involving  all  parts  of  them, 
but  especially  the  cerebral  cortex^— a  diBturbance  of  function  produced 
by  the  toxic  agent,  running  a  definite  course,  with  a  tendency  to  sub* 
aide>  provided  the  continued  action  of  its  cause  is  preventedi 

SiAOFOsis. — The  disease  is  easily  recognised.  The  preponderance 
of  visual  haltticinations,  and  the  associated  tremor,  distinguish  it  from 
aoute  mania  on  the  one  hand  and  from  symptomatic  dtdirium  on  the 
other,  while  the  absence  of  headache  and  of  paralysis  is  a  distinction 
from  ordinary  acute  meningitis.  Cases  of  general  paralysis  of  the 
insane,  in  which  muscular  tremor  is  conspicuous,  have  been  mistaken 
for  delirium  tremens;  but  if  there  is  much  mental  alteration,  ita 
character  ia  altogether  different  in  the  two  diseases ;  the  exaggerated 
delusions  of  general  par.i lysis,  and  the  mental  complacency  that 
commonly  attends  them,  are  very  different  from  the  anxiety  and  horror 
of  tlie  alcoholic.  When  depression  occurs  in  general  paraljisis,  the 
mental  state  has  generally  developed  gradually,  in  a  matmet  very  un- 
like the  acute  onset  of  delirium  tremens. 

PfioaNaai3, — The  prognosis  ia  good  in  first  attacks,  free  from  com- 
plications, and  in  those  whose  tissues  are  not  seriously  damaged. 
The  puUe  and  temperature  afford  the  most  important  indications. 
The  danger  ia  great  in  proportion  to  the  frequency,  softness,  and  small 
•ise  of  the  pulse,  and,  as  Ansiie  has  shown,  the  spbygmographie 
tracing  presents  very  clearly  the  serioua  characters,  althoujjh  the  in- 
ilrument  ia  not  actually  needed  to  detect  them.  As  a  rule,  the  occur- 
rence of  sound  sleep  for  six  or  eight  hours  greatly  improves  the  pro- 
gnosis, but  if  an  exceedingly  unfavorable  pulse  presents  no  improve- 
ment after  sleep,  the  danger  ia  great,  and  the  patient  is  very  likely 
to  die  in  a  few  hours,  A  temperature  above  103*'  ia  alwaya  of  serioua 
import,  and  the  danger  is  greater  in  proportion  to  the  degree  of  pyrexia ; 
a  rise  to  105*^  and  over  is  seldom  survifed.  Moreover,  a  sudden  con- 
siderable rise  in  the  later  etagcs  of  the  disease,  ia  also  of  very  grave 
significance,  even  although  the  actual  height  attained  is  not  extreme* 
Advanced  years  add  greatly  to  the  gravity  of  delirium  tremens*  espe- 
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ciftllj  when  there  is  cotisiderable  pjrexia ;  ib  a  xnaa  of  itxtj»  m  nae  ti  j 
lOy  ii  as  B«riou§  as  wotild  be  a  temperature  of  105**  in  a  joaog  perMO,| 
Aqt  complication  also  lessene  tlie  chance  of  recoTenr,  the  most  serioiiil 
being  pneumonia  and  kidney  disease.  If  tbe  pneumonia  is  donbl^l 
death  is  practically  certain*  The  prognosis  is  also  grare  when  deUnatt] 
tremens  is  associated  witli  traumatic  lesions,  both  because  tbe 
dency  to  depression  and  collapse  is  increased  bj  the  shock  of  the] 
original  injury  or  openition,  and  also  because  wounds  run  a  Tery  nmf 
fa?orable  course  in  this  conditioo. 


Treatmkwt.— The    mental    state   of    the   sufferer  from  dellriuni 
tremens  necessitates  very  careful  management.     It  is  eesential  that 
all  undue  excitement  should  be  avoided,   and  only  the  necessaiy^ 
attendants  should  be  in  the  room.     It  is  well  to  have  the  light  dim^ 
unless  this  distinctly  iacreases  the  patient's  suspicion  and  iineasinesa. 
When  there  is  much  disposition  to  act  according  to  the  false  id 
male  attendants  are  necessary,  and  physical  restraint  is  often  im 
pensable,  lest  the  patient  injure  himself  or  others.     He  may  eT< 
atteuipt  suicide  by  jtimping  from  a  window  or  swallowing  some 
■ible  poison,  sometimes  deliberately,  sometimes  under  the  influence 
a  false  idea.     Hence  windows  should  be  securely  fastened,  and  m 
lotions  or  poisonous  liquid  should  be  within  the  patient*s  reach.     In 
many  cases  the  patient  can  be  kept  in  bed  by  judicious  management 
and  persevering  persuasion  on  the  part  of  the  attendants.     In  othei^^ 
cases,  however,  force  is  needed.     The  mode  in  which  it  should  bd^H 
applied  is  a  matter  on  which  authorities  differ.     If  there  is  great 
violence,  continued  exertion  on  the  part  of  the  attendant  is  necessary 
to  keep  the  patient  in  bed ;  two  attendants  are  needed  to  cope  with  a 
strotig  delirious  man^  and  the  constant  struggles  are  eihausling  to  the 
|>atient.     The  **  strait  waistcoat  *'  offers,  in  such  cases,  an  effectual 
mode  of  n^straint  ^  the  interference  with  the  movement  of  the  chest 
produced  by  it  has  been  urged  as  an  objection  to  its  use,  but  this 
drawback  has  certainly  been  exaggerated.     Leather  gauntlets  ou  the 
wrists  and  ankles  may  Ive  secured  to  the  sides  aod  foot  of  the  l^ed^and 
restrain  the  patient  effectually  without  any  interference  with  respira- 
tion.    Bandages  are  sometimes  employed  for  this  purpose,  but  may 
cut  into  the  skin  if  the  struggles  are  violent.    Another  effectual  meanJi 
of  restraint  is  a  sheet  across  the  trunk  and  arms,  firmly  secursd 
at  the  sides  of  the  bed.     In  most  cases  of  delirium  tremens  this  answers 
aa  well  as  the  strait  waistcoat,  and  has  the  advantage  of  being  always 
available^  but  it  also  may  slightly  hamper  the  respiratory  morements. 

Food  must  be  given  in  liquid  formj  beef  tea,  mUk,  and  beaten-up 
eggs  should  form  its  chief  part.  The  anorexia  oft«n  renders  it  difficult 
to  give  nourishment,  but  the  difficulty  can  generally  be  overoome  by  a 
little  perseverance.  It  is  well,  in  this  as  in  other  acute  diseases, 
to  commence  the  process  of  digestion  of  food  before  it  is  taken. 
Beager's  Liq.  Paucreaticus  andl^q.  Pepticus  offer  the  readiest 
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for  doing  tHis,  the  former  being  used  for  milk,  the  latter  for  beef  tea. 
Half  a  drachm  of  either  maj  be  added,  and  the  food  kept  warm  (aot 
hot)  for  twentj  minuteB  or  half  aa  hour,  and  then  given.  The 
proceaa  of  digeation  thus  commenced  goes  on  within  the  bod/.*  If 
there  ia  Tomiting,  peptonised  enemata,  well  digested,  must  be  giren. 
The  patient  should  not  he  without  food  for  more  than  three  houn ;  a 
due  aupplj  of  nourishment  is  bj  far  the  most  important  element  in 
treatment.  Whetber  aleoholie  stimulinta  should  be  given  must  depend 
on  the  state  of  the  pulse.  Thej  are  better  withheld  unless  the  pulse 
calls  for  them  in  language  that  is  not  only  unequivocal,  but  is  rather 
more  decided  than  would  be  held  a  suJQicient  indication  in  an  acute 
disease  of  other  nature.  Some  stimulatioD  maj  be  obtained  from 
ammonia  and  ether.  C<>fife6  has  been  recommended  for  the  same 
purpose,  and  mny  be  used  after  sleep  has  been  obtained,  or  either 
caffeine  or  cocaine  may  be  employed  as  a  Bubatitute,  In  all  cases  an 
aperient  should  be  given  at  the  outset,  enough  to  open  the  bowels 
freeljf  but  not  so  strong  as  to  cause  prostratiog  purgation. 

It  was  formerly  customary  to  administer  sedatives  freely  from  the 
first  in  the  endeavour  to  procure  the  sleep  that  usually  ends  the  acute 
disturbance.  Bromides  are  commonly  inadequate  to  compel  sleep, 
altbough  often  useful  as  trauquilUsiug  agents ;  opium  or  morphia  and 
chloral  are  the  hypnotics  usually  given.  In  most  severe  cases  efforts 
to  produce  sleep  fait  until  near  the  time  when  tbe  terminal  sleep 
naturally  comes.  The  insusceptibility  to  sedatives  in  the  early  stage 
is  extraordinary  I  dose  after  dose  may  be  given  nnlil  a  poisonous 
quantity  is  in  tbe  system,  and  still  the  patient  may  be  sleepless^  with 
increasing  and  perhaps  alarming  exhaustion.  If  the  hypnotics  are 
boldly  piisbed,  they  at  last  may  act,  and  the  patient  may  die  from 
their  influence.  Anstie  believed  that  when  opiates  fail  to  influence 
the  brain  and  to  induce  sleep,  they  sometimes  paralyse  the  heart*  He 
mentioned  a  case  in  which,  almost  immediately  after  the  admtnistra^ 
tion  of  a  second  large  dose  of  opium,  the  patient  became  ghastly  pale, 
the  pulse  fluttered  and  then  stopped,  and  in  a  few  minutes  the  patient 
was  dead.t  Without  doubt  many  cases  have  ended  fatally  in  conse- 
quence of  the  idea  that  it  is  absolutely  necessary  to  procure  sleep  at 
all  risks.  It  is  only  in  a  very  slight  case  that  it  is  right  to  try  to 
force  sleep  in  the  early  stage.  In  aft  severe  attacks  it  is  wiser  to 
postpone  tbe  attempt  until  the  duration  of  tbe  disease  has  increased 
the  prospect  of  sucecs^^ — that  is,  until  the  third  or  fourth  day  of  the 
attack.  If  a  narcotic  dose  is  given  earlier  (such  as  a  quarter  of  a 
grain  of  morphia  beneath  the  skin,  or  sixty  grains  of  chloral  by  the 
mouth),  it  should  not  be  repeated  until  sufficient  time  has  elapsed  to 
permit  its  action  to  pass  oft.  It  is  better,  however,  in  the  early  stage 
to  be  content  with  moderate  doses,  merely  sufficient  to  £&vour  tran* 

*  Tfali  it  m  moob  better  metbod  th&n  tbiit  coannoolj  emplojed  of  carrying  tlM 
prooett  of  artlflcml  di^eatiOQ  fortber,  and  then  itopping  it  hj  bL*at. 
t  Art.  "  Alcoboliim»"  *  Kisjtiolili'  Sjit,  of  Med./  vol.  11.  2nd  ed^  p,  169. 
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eaase.  Aeuie  mama  maj  tbui  come  on,  distinguiilied  from  delirium 
tfeineoa  hj  more  persiatent  delusions  and  by  the  absence  of  tremor 
and  of  ibe  reetlessneBB  of  mind  and  bodj*  Same  of  these  case^ 
ruii  ft  shorter  course  than  acute  maoia  commonly  does ;  sleep 
has  a  more  pronounced  ameliorating  inflaence,  and  glight  tremor  may 
be  present.  Thus  there  are  forms  that  seem  to  be  intermediate 
between  simple  acute  mama  and  ddirinm  tremens.  Chronic  mentiil 
alteration  ia  apt  to  be  left  behind  for  a  time,  but  this,  as  we  have  seen, 
is  not  uncommon  after  delirium  tremens  In  those  who  inherit  a 
tendency  to  insanity.  Acute  melancholia  also  somelimes  occurs  from 
alcohoEc  excess,  but  does  not  present  any  special  peculiarities*  A 
peculiar  form  of  recurring  insanity,  associated  with,  and  excited  by, 
a  drinking  tendency,  has  been  termed  oincntania.  There  is  some- 
times permanent  moral  deficiency,  and  there  are  periods  in  which  the 
Bobjeet  loses  all  moral  sense»  falls  into  various  excesses,  and  mar 
wander  about  and  act  in  an  absurd  and  often  indecent  manner  In 
some  cases,  during  the  intervals  between  the  outbreaks,  the  patient 

I  Variout  morbid  states  of  the  nerrons  system  are  slowly  induced  by 

babitual  ak:oholic  eicess.  These  differ  from  the  acute  disturbance  in 
that  they  are  often  induced  by  habitual  excess  which  never  attains  the 
degree  necessary  to  cause  actual  drunkennesi«  The  most  common 
symptom  is  muscular  tremor,  seen  chiefly  in  the  hands,  lips,  and 
tongue.  It  is  inconspicuous  in  the  Icffs,  although  it  may  often  be 
found  there  if  lotted  for,  It  is  a  fine  irregnlar  trf^mor,  and  occurs 
only  when  the  muscles  are  put  in  action  by  the  will.  It  results 
from  all  kinds  of  excess,  and  may  be  as  cousptcuous  in  those  who 
drink  only  beer  as  in  spirit  drinkers.  It  is  generally  greatest  in  the 
morning,  and  is  less  after  some  alcohol  is  taken.  Sometimes  there 
are  also  sudden  starts  vf  the  limim,  especially  during  sleep.  In- 
somnia is  often  troublesome;  sleep,  when  it  occurs,  may  be  disturbed 
by  distressing  dreams,  and  visual  hallucinations  may  distrees  the 
patient  in  ti^e  state  between  sleeping  and  wnking,  and  may  proTent 
sound  sleep.  To  these  symptoms  some  persistent  mental  changes 
are  ofien  added,  irritability,  restlessness^  failure  of  memory.  Other 
symptoms  of  Jlaease  outside  the  ner?ouB  system  may  co^exist, 
congestion  of  the  face  and  conjunctiva,  fulness  of  tbe  eyelids,  a 
tendency  to  skin  eru]itions  on  the  face,  a  furred  tongue,  anorexia, 

i      and  morning  vomiting. 

Besides  these  mexital  disorders,  other  deEnite  maladies  occur, 
subacute  or  chronic  in  character.  The  most  important  of  these  is 
multiple  neuritis,  a  descrijitiou  of  which  was  given  in  the  tirst  volume 
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gT6itter  degree  int€rstititi.)t  &iid  it  maj  cauaa  an  taolated  perineuritis  (ai 
of  the  sciatic  nerve)  to  be  combiDed  with  symmetrica!  polyneuritis. 

It  is  an  undecided  question  whether  alcohol  causes  amblyopia  and 
optic  nerve  atrophy,  such  as  result  from  the  use  of  tobacco.  ^  many 
caaea  of  tobacco  amblyopia,  there  is  a  history  of  alcoholic  eieess,  which 
has  been  thought  to  favour  the  occurrence  of  the  affection,  but  ite 
production  by  alcohol  alurie  is  not  well  established. 

I  have  occasionally  seen  distinct  slight  optic  neuritis  In  the  subjects 
of  chronic  alcoholisin,  generally  in  association  with  headache  and 
trifling  mental  changes.  It  is  probable  that  in  many  of  these 
cases  there  is  chronic  meningitis  Opucity  and  thickening  of  the 
arachroid  and  dura  mater  are  met  with  after  death  in  some  cases, 
chiefly  marked  over  the  convexity  of  the  brain*  and  are  probably  a 
direct  effect  of  the  alcohol.  This,  with  some  slight  shrinldng  of  the 
cortex^  constitutes  the  most  common  post-mortem  change  in  cases  of 
long  duration.  Fatty  degeneration  of  the  walls  of  the  small  arteries  ia 
apparently  more  common  in  alcoholic  subjects  than  in  others.  Minute 
foci  of  softening  due  to  vascular  disease,  and  called  '* encephalitis,** 
have  been  met  with  in  the  cortex  io  rare  cases,  usually  in  aHSociation 
with  considerable  and  long-standing  mental  changes. 

Chronic  alcoholism  may  aid  in  the  production  of  many  forms  of 
defiDite  insanity,  but  the  ouly  variety  that  can  be  certiinly  ascribed 
to  this  cause,  acting  alone,  is  chronic  dementia^failure  of  memory, 
commonly  progressive  for  a  time,  acx^ompauied  by  defective  power  of 
judgment,  and  often  by  want  of  cleanliness  and  other  iodieations 
of  impaired  moral  sense.  Mental  weakness  may  be  associated  with 
defective  articulation,  and  with  recurring  slight  paralytic  attacks, 
so  as  to  constitute  a  group  of  symptoms  bearing  some  resemblance 
to  general  paralysis  of  the  insane,  but  differing  in  the  non-progressive 
character  of  the  disorder  if  alcohol  is  given  up.  Actual  recovery  is, 
however,  rare,  although  the  sufferers  may  live  for  many  years.  It 
is  probable  that,  in  such  cases,  there  is  chronic  meningitis.  The 
influence  of  alcohol  in  causing  true  general  paralysis  has  been  much 
discussed  J  the  diseaae  very  seldom  results  from  this  cause  acting 
alone,  although  intemperance  may  aid  other  influences  in  producing  it. 

The  diagnosis  of  the  effectji  of  chronic  alcoholism  from  the  maladies 
with  which  they  may  be  confounded  has  been  sufficiently  considered 
in  the  description  of  those  diseases.  The  most  common  question  ia 
the  distinction  of  alcoholic  tremor  from  other  forms,  especially  from 
the  very  similar  tremor  that  is  sometimes  congenital,  or,  if  not 
congenital,  has  existed  from  early  life»  and  is  often  inherited.  Tba 
history  of  the  tremor  sufficiently  distinguishes  the  two  aff^-ctions* 

The  chief  element  In  the  treatment  of  chrunic  alooholiam  is  tht 
change  in  the  habits  of  the  patient.  Bitter  tonics,  sueh  aa  lerk,  havt 
been  sometimes  found  of  service,  as  in  some  meai>ure  sattJifying  the 
craving  for  drink.  Tmcture  of  capsicum  has  also  been  praisad;  ten* 
minim  doses  may  be  given  before  meals  or  when  the  cmTtng  for  drink 
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cotnea  oa  •    Hydrochl orate  of  cocaine  {^  to  J  gr.)  is  also  aseful*  au4 
ma^  be  giTeu  after  food,  combined  witb  ball  a  mioim  of  the  alcoholiej 
solution  of  nitro-glycerine  (y^^  gr.),  four  minims  of  liquor  stryc" 
and  some  liquid  preparation  of  pepsin.     Tbe  special  derangeineiiti^ 
will  geoerallj  subside  when  the  cause  ceases  to  act.     The  treatment 
that  may  be  needed  has  been  described  in   the   account   of  tiesu. 
disorders.     Strychnine  and  nux  vomi(»  are  useful  for  the  tremor, 
lessen  the  insomnia  and  nervous  restlessness,  Marcet  has  recommended 
oxide  of  linCt  in  two-grain  doseti,  two  or  three  times  a  day. 


HTSTEEIA- 


The  term  "hysteria*"  ia  applied  to  a  morbid  state  of  the  nerroi]i| 
system  which  is  far  more  common  in  women  than   in  men.    Th«| 
primary  derangement  is  in  the  Ligher  cerebral  centres,  but  the  func* 
tions  of  the  lower  centrefl  in  the  brain,  of  the  spinal  cord^  and  of  ths 
sympathetic  »ystem»  may  be  secondarily  disordered.     Hence  the  syrn* 
ptoms  vary  much,  and  the  secondary  manifestations  may  preponderalij 
and  obscure  the  primary  disturbance.     The  name  is  derived  from  J 
erroneous  idea  tliat  there  is  a  special  connection  between  the  disease 
and  disorders  of  the  womb  (JnTrepn),  which  was  even  once  thought  te 
move  about  the  body,  and  cause  the  local  symptoms.     The  opinion 
that  the  disease  is  primarily  and  chiefly  one  of  the  cerebral  functions 
IS  now  all  bat  universally  held,  and   the  present  use  of   the  word 
**  hysteria  "  does  not  imply  the  theory  involved  in  its  derivation. 

It  ehould,  however,   be    remembered   that  there  is  a  difference 
between  the  popular  and  the  medical  use  of  the  word.     To  the  public» 
the  name  is  chiefly  associated  with  the  simulation  of  symptoms,  or  at 
least  with  the  idea  that  the  patient  could  prevent  the  symptoms  if  ibt. 
liked.     But  the  malady  is  a  real  one,  and  to  a  farge  extent  beyond  th«^ 
direct  inEoenoe  of  the  patient's  will.     It  should  also  be  remarked 
that  the  word  ia  applied  more  widely  to  women  than  to  men ;  the  same 
conditions  are  often  termed  "  hysteria  '*  in  the  former,  and  •*  hypo*  j 
chondriasis  **  In  the  latter. 

Etioloot, — Both  race  snd  civiliBation  have  probably  more  influ- 
ence on  the  occurrence  of  hysteria  than  has  been  recognised  or  studii^d. 
It  h  almost  unknown  among  barbarous  rac4?s,  and  seems  to  be  a  pro- 
duct of  the  cerebral  development  that  accompanies  the  process  of| 
civilisation.  In  cert^nn  stages  of  civilisation^  peculiar  forms  of  th« 
disease  have  attained  great  development,  as  in  Europe  during  the 
Middle  Ages.  Among  races  that  have  attained,  apparently,  an  equd 
civilisation,  hysteria  reaches  a  higher  degree  in  some  than  in  others — 
in  the  French,  for  instance,  and  in  the  English ;  no  doubt  in  oonse* 

•  See  Bifiger's  *  Thempeiitlc^'  6th  ed..  1876,  p.  86& 
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qiienoe  of  the  underljing  differences  in  nerrous  t.'onatitaHan  that  are 
reeogtiiseci  in  tbe  expresBion  "  national  temperament.*'* 

Hysteria  has  been  estimated  to  be  twenty  times  as  frequent  in 
women  as  in  men  (Briquet),  but  the  vaTjing  use  of  tbe  word  already 
mentioned  renders  the  facts  difficult  to  ascertain.  Every  form  does 
occur  ID  tbe  male  sex,  and  certain  rarieties  are  not  nnfrequent. 
The  liability  of  females  is  probably  determined  by  the  character 
of  their  nervous  svstem,  and  not  by  the  posRession  of  certain 
seiual  organs.  Some  disposition  to  hysteria  is  inherent,  if  not  in 
all  women,  at  least  in  tbe  vast  majority.  Tbe  affection  is  far  more 
common  in  hoys  than  in  adult  men ;  the  dilFe nances  in  the  ner- 
Toua  constitytion  of  the  two  sexes  are  far  lees  before  than  after 
puberty.  Adult  men  who  are  tbe  subjects  of  tbe  disease  often 
present  mental  characteristics  resembling  those  of  tbe  female  ser. 
The  exact  influence  of  age  is  also  difficult  to  ascertain,  because 
the  special  manifestations  of  I  be  disease  are  the  result  of  an  under- 
lying  and  antecedent  morbid  state,  which  develops  so  gradually  that 
its  commencement  can  seldom  be  determined.  The  frequency  with 
which  distinct  symptoms  commence  in  the  several  decades  of  life  is 
shown  in  tbe  followitig  table»  calculated  from  the  figures  given  by 
Briquet  and  Landouzy : 
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Thus  in  one  half  the  cases  the  disease  is  first  manifested  in  the 
second  decade  of  life.  Of  these,  a  larger  number  begin  between 
fifteen  and  twenty  than  between  ten  and  fifteen.  In  nearly  a  third  of 
the  whole,  tbe  first  manifestations  occur  between  twenty  and  thirty, 
and  a  much  smaller  number  in  the  first  and  fourth  decades.  The 
cases  met  with  under  ten  generally  commence  after  six,  although 
^mptoms  of  similar  character  have  occasionally  been  met  with  at 
three,  four,  or  five  years  of  age  (Barlow).  Tbe  above  statements  are 
true  chieBy  of  females.  Hegarding  tbe  age  at  onset  in  males,  we  can 
only  say  that  tbe  commencement  is  before  puberty  in  a  larger  propor- 
tion of  males  than  of  females. 

H«'Tedity  has  an  nnquestiotiable' influence,  and  may  be  direct,  or  a 
general  neurotic  tendenry.  One  of  tbe  most  severe  cases  of  juvenile 
hysteria  I  have  seen  was  in  a  girl  of  nine,  both  of  whose  parents  had 
insane  relatives.  In  another  case,  a  girl  had  peculiar  hysteroid  fits, 
and  both  her  mother  and  grandmother  bad  had  similar  fits  at  tbe 

aa  age.     Briquet  found  a  history  of  hysteria  in  tbe  parents  of 

sterical  patients  twelve  times  as  frequently  as  in  the  parents  of 

*  The  following  account  of  the  disease  ii  based  cbieflj  on  tta  manif eitattoni  in  the 
Bullish  race.  Some  features,  that  are  merely  alluded  to  here,  have  attmcti^  ^rMit 
atteatioQ  abroad.  Tbeai>  have  beeii»  for  tb«  mo«t  part»  fullj  dficrib^  in  the  leeturee 
of  Charcot,  and  io  tbe  daincal  treatbe  of  Richer,  from  which  iotne  Utaatradooa  are 
here  reproduced. 
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those  wlio  were  Dot  liysterical.  but  «ucb  a  proportion  is  probabli 
much  larger  than  would  be  found  to  obtain  in  this  country.     It  m^ 
be  remembered  that  a  tendency  to  byateria  finds  favorable  conditio] 
for  development  in  the  iDJudicious  moral  training  that  is  receired 
the  children  of  an  hysterical  mother** 

The  causes  that  directly  determine  the  development  of  hysteria  ia 
an  individual  may  be  either  physical  or  mental  influences,  or  both. 
Of  the  two»  the  mental  and  moral  influenoes  are  the  more  potent  and 
the  more  frequent.  They  may  both  increase  the  predisposition  and 
excite  manifestatiotis  of  the  disease.  The  inherent  predispositiaii, 
indeed,  probably  depends  on  the  physiological  preponderance  of 
emotion  in  females,  which  is  essential  for  the  part  tbey  play  in  the 
oontiuuanee  of  the  race»  but  which  may  be  perverted  either  by  coi 
genital  tendency  or  by  injudicious  training.  License  and  i  ndulgonce 
childhood  beget  self-indtilgence  in  later  life.  When  the  disease 
once  developed,  it  is  often  greatly  increased  by  injudicious  mai 
ment.  The  near  relatives  of  the  hysterical  are  often  conspicaoual] 
deficient  in  judgment,  and  the  little  common  sense  they  may  p 
is  often  rendered  useless  by  tbeir  affection  for  the  sufferers.  In  some 
cases,  the  symptoms  develop  tvithottt  more  exciting  cause  than  the 
trifling  annoyances  of  home  life,  or  the  change  that  the  nervous  system 
undergoes  at  the  time  of  puberty.  More  frequently,  however,  there  ii 
some  definite  exciting  influence— rarely  intellectual  exertion  ;  in  most 
cases  it  is  an  emotional  disturl»ance.  It  raaj  be  a  sudden  alarm, 
which  is  especially  effective  in  children*  It  may  Ije  merely  the  de- 
pressing emotions  from  which  no  life  is  exempt^  trifling  in  themselves, 
but  potent  because  unresisted.  It  may  be  some  sudden  and  deep 
emotion,  an  unhappy  love  affair,  a  fall  from  loxury  to  the  need  for 
unaccustomed  labour.  The  effect  of  the  real  causes  may  be  merely 
seen  in  depression  or  irritability,  often  with  failing  health,  and  the 
outbreak  may  be  immediately  excited  by  some  trivial  disturbance, 
adequate  only  to  turn  the  scale  too  delicately  poised.  Defectif( 
general  (wealth,  though  by  no  means  essential  for  the  development 
the  disease,  is  yet  a  common  antecedent*  Most  patients  are  anemic, 
easily  fatigued,  and  often  with  functional  disturbanoe  of  Tarioos 
organs. 

Of  the  physical  conditions  that  may  influence  the  development  of 
hysteria,  disorders  of  the  generative  organs  have  always  attracted 
most  attention.  Some  morbid  state  of  these  organs  is  present  in 
many  cases,  but  the  estimate  that  at  least  one  half  of  the  sufferers 
from  hysteria  are  free  from  such  disease  (Jolly)  is  jirobably  near  the 
truth.  Further,  such  disease*  when  it  exists,  is  seldom  the  cause  of 
the  nervous  affection.  The  morbid  states  of  these  organs  that  are  met 
with  arc  rarely  grave  ;  but  they  are  occasionally  such  as  cause  frequent 
or  continuous  suffering,  and  thus  may  depress  the  nervons  system* 

*  Se9  on  thiB  I  abject  Dr«  EugseU  H^jnolds*  addran  to  the  banitaiy  Oongnm, 
1887.  ^ 
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I       The  rectification  of  such  disturbanoe  bas,  in  a  few  inatancee.  been 

followed  by  a  marked  improvement,  but  the  symptoms  of  byat<»ria 

UBuallj  continue  unmodified  bj  the  removal  of  the  local  disturbfince, 

and  the  indirect  iufltience  of  the  trentment  is  often  auy thing  but 

I       beneficial.     The  effect  of  uterine  disease  or  displacement  wbich  caiaatt 

^  no  obtrnsire  sjmptoma  is  more  than  doubtful. 

^b     The   obserrations   of    Charcot   have   directed   attention    to   the 

^B  OTariea  rather  than  to  the  uterus.     Teodemess  in  the  ofariaii  region 

^P  11   unquestionaljlj  frequent,  but  is   not  invariable^  nor  is   it  con* 

fined  to  the  subjects  of  hysteria.     It  is  usually  a  neuralgic  affection, 

and  not  an  actual  local  disease.     It  is  very  rare  for  there  to  be  anj 

adequate  eTidence  even  of  congestion.     When  the  generative  organi 

^Kare  healthy,  the  menstrual  period  is  attended »  in  most  women,  bjf 

^Piome  discomfort  and  depression,  and  it  is  natural  that  the  sytn[ktoBta 

o£  hjateria»  if  they  exist,  should  be  aggravated  at  tbese  times.     In 

inch  patients,  moreover,  menstruation  is  often  irregular  in  consequence 

of  the  defective  general  health,  and  its  disturbing  influence  is  thetebj 

increased.    Severe  cases  of  bysteria  with   much  ovarian  pain   ha?t 

been  said  to  be  cured  by  the  removal  of  both  ovaries;  but  too  wide  im 

■I  inference  may  readily  be  drawn  from  the  fact.     The  operation  (of  verj 

questionable  propiiety)  may  remove  a  source  of  irritation,  but  it  also 

involves  a  profound  moral  influence  and  prolonged  pbysical  rest. 

Sexual  excess  is  an  occasional  cause  of  hysteria  in  men,  and,  in  its 
•olitarj  form,  still  more  frequently  in  boys,  but  its  influence  in 
women  is  piobably  not  large.     Continence  bas  been  supposed  to  be  & 

•  cause  of  hysteria,  but  probablj  is  so  only  when  it  suddenly  succeedi 
babitual  indulgence,  and  its  influence  is  chiefly  confined  to  the  female 
sex. 

Hysterical  symptoms,  especiallj  convulsions,  sometimes  spread  from 
one  individual  to  another  hy  sympathetic  imitation, — '*  moral  conta^ 

on,'*  as  it  has  been  termed.  Many  singular  outbreaks  of  this  character 

ve  been  recorded.     The  sufferers  living  together  in  a  hospital^  or 
orkhouse,  or  school,  have  often  been  erpos*^!  to  simikr  prediipoain^ 
influences ;  and  the  materials  in  all  were  ready  for  explosion. 

In  a  predisposed  person  the  symptoms  of  hysteria  may  be  excited 
or  intensified  by  other  diseases  ;  nervous,  geoerali  and  local  maladies 
often  determine  the  direction  of  more  enduring  byitericjil  diaturbanoe. 
The  gjmptonu  which  reault  from  this  union  of  dtiordert  may  be  most 
perplexing.  In  typhoid  fever  in  young  girla,  hysterical  tendenusM  ol 
the  skin  and  spine  maj  be  present,  and  anestheiiA»  phAiyiifnl 
constrictioQ»  rapid  breathing,  and  even  contrmcture  may  occur 
(Huchard).  Tuberculosis  is  often  attended  with  hysterical  phenomena 
wbich  may  simulate,  or  more  often  mask»  the  symptoms  of  tubcrotlar 
meningitis.  The  tecondarj  stmge  of  lyphUii*  atpoettUj 
prostitutes,  is  often  attended  by  wymptamM  of  h^storia* 
intense,  Foumier  believes  that  they  result  from  m  speeiSe  action  of 
the  vims  on  the  nervous  system,  bat  the  depressing  effect  of  tlio 
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temper^  and  an  undue  seDeitiTeoess  to  annojanoe,  under  which  tlie 
trifling  cares  and  vexattons  of  life  become  grare  tronblea.  Occasion* 
mH?  this  deficiency  of  will-power  m  inconspicuous.  Some  patients  with 
originallj  well-balaneed  mitids,  under  the  depressing  influence  of  ill. 
health  or  oare,  maj  have  their  mental  strength  insidioiislj  under- 
mined, or  a  Before  shock  may  disable  the  will,  and  the  symptoms  of 
hjsieria  maj  develop  sometimes  as  disorders  of  subordinate  functions. 
Ocoasionally,  physical  and  metital  depression  may  enslave  to  the 
lower  forms  of  hysteria  a  mind  which  before  despised  the  very  name. 
Indeed,  obtrusive  contempt  for  liysteria  is  often  a  suspicious  symptom, 
and  may  be  due  to  dread  of  a  tendency  of  wliich  the  isufferer  is  not  quite 
unconscious,  and  a  desire  that  no  one  should  suspect  the  truth.  The 
dread  itself  leads  the  mind  to  dwell  on  the  nasoent  symptoms,  and 
paves  the  way  for  their  onset.  But  these  cases  are  far  less  common 
than  those  in  which  the  will  has  been  deliberately  allowed  to  fall  into 
welcome  servitude.  SeLf^conscionsuess  domi nates,  more  or  less  com* 
pletely,  the  patient's  thoughts  and  even  actions,  and  finds  its  expres- 
sion in  manner^  glance,  and  tone.  There  may  be  obvious  exaggeration 
in  the  description  of  sufferings,  or  an  implied  conscionsness  of  much 
more  than  is  expressed.  The  sympathy  that  is  excited  is  a  source  of 
gratification  to  a  patieiit  whose  sufferings  often  secure  a  relief  from 
other  annoyances  which  to  her  are  greater,  and  the  attention  she  re- 
ceives is  a  new  stimulus  to  her  self -consciousness.  The  motives 
become  stt^onger  to  yield  to,  than  to  resist,  morbid  tendencies,  which 
are  thus  unconsciously  cultivated.  This  defective  witl- power  is  some- 
times associated  with  an  imperfect  perception  of  right  and  wrong, 
where  desire  is  concerned,  and  the  cultivation  of  symptoms,  which  ia 
at  first  unconscious  and  involuntary,  may  then  become  eonscioua  and 
intentional.  Those  that  are  at  first  merely  unresisted  may  be  after- 
wards welcomed,  then  invited,  and  at  last  actually  induced  or  con- 
sciously simulated.  Every  stage  in  this  gradation  of  development 
may  be  met  with  by  itself,  and  sometimes,  from  the  first,  the  sym- 
ptoms are  assumed.  It  must  not,  however,  be  inferred  that  all  mimicry 
of  disease  is  intentiomil  simulation.  The  nervous  system  is  dominated 
by  idea  and  by  fear,  as  well  as  by  desire ;  the  definite  conception  of 
a  symptom  may  lead  to  its  occurrence ;  and  when  idea  and  emotion 
are  conjoined,  and  a  symptom  is  not  only  conceived  but  either  dreaded 
or  desired,  its  occurrence  is  still  more  easy.  The  idea  of  a  loss  of 
power  may  render  it  impossible  for  the  patient  to  will  the  movement; 
the  conception  of  a  muscular  spasm  may  induce  the  contraction  ;  and 
if  a  definite  pain  is  thought  of,  before  long  it  may  be  felt,  without  the 
symptoms  being  in  any  ease  intentionally  induced.  Medical  inquiriea 
and  examinations  often  suggest  to  patients  the  definite  ide;js  of 
sympitoms,  and  the  physician's  knowledge  of  the  natural  association 
of  symptoms  may  thus  lead  to  their  consistent  grouping  in  a  mimetic 
malady,  even  when  there  is  not,  and  still  more  when  there  is,  delibt^rate 
emulation.    The  pathogenic  influence  of  idea  is  seen  in  all  vanetiet 
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of  hysteria,  and  sometimes  in  singular  isolation  in  diildren,  in  formi 
wbicli  Bussell  Beynolds  lias  designated  "  ideal  paralysis.**  The  idea 
is  most  definite,  and  therefore  most  effective,  when  such  symptomi 
have  been  actually  observed  in  another  person.  Hence  the  spread  of 
hysterical  convulsions  and  other  symptoms  by  imitative  contagion.  I 
have  known  two  children  in  a  family  to  suffer,  one  from  a  cerebrsl 
tumour,  the  other  from  startlingly  similar  symptoms  of  pure  mimetie 
origin,  evoked  by  the  witnessed  sufferings  of  the  first. 

The  excess  of  emotion  in  the  subjects  of  hysteria  commonly  finds 
free  expression.  Laughter  and  tears  come  readily,  and  these  mani- 
festations of  emotion  may  occur  in  paroxysms  on  the  most  trivial 
excitant,  and  attend  or  constitute  the  slighter  form  of  hysterical 
**  fits.**  Certain  other  common  symptoms  of  the  disease  aire  also  natural 
results  of  profound  emotion,  and  are  morbid  because  spontaneous  or 
too  readily  produced.  One  of  these  is  the  well-known  "globus 
hystericus,"  a  feeling  of  something  suddenly  closing  the  throat  and 
stopping  the  breath.  It  is  often  described  as  a  ball  rising  from 
the  stomach  to  the  throat;  in  other  cases  it  is  a  mere  sense  of 
constriction  or  swelling  referred  to  the  fauces  or  pharynx;  when 
intense  there  is  probably  actual  spasm.  An  identical  sensation  maj, 
from  sudden  alarm,  occur  in  those  who  are  not  hysterical.  It  is  a 
frequent  precursor  of  an  hysterical  fit,  but  is  also  very  oommon  apart 
from  any  other  paroxysmal  symptom.  The  sensation,  in  its  typicil 
form,  appears  to  be  similar  to  that  which  immediately  preoedfli 
many  epileptic  fits,  and  even  some  convulsive  seizures  from  organic 
disease.  It  is  often  accompanied  by  a  sudden  sense  of  suffocation, 
for  which  there  is  no  reason  in  the  interference  with  breathing,  and 
it  appears  to  be  the  expression  of  a  disturbance  in  the  respiratory 
portion  of  the  vagus  centre,  which  is  normally  specially  sensitiTe  to 
emotion. 

The  same  relation  to  emotion  may  be  traced  in  manj  other  sjm. 
ptoma  of  hysteria,  which  will  be  described  in  detail ;  such,  for  instance, 
as  the  disturbance  of  the  heart's  action,  the  limpid  urine  that  mar 
result  from  fear,  and  the  muscular  tremor  of  alarm,  while  many  (rf 
the  phenomena  of  hj steroid  convulsions  are  but  the  frenzied  mani- 
festations of  horror  or  rage. 

Sensory  Symptoms. — In  hysteria  all  sensations,  general  and  special, 
may  be  felt  with  abnormal  acuteness ;  those  that  are  in  health  un- 
noticed may  give  rise  to  distress,  and  the  feelings  are  described  in 
exaggerated  language.  The  special  senses  may  even  be  preternatn- 
rally  acute ;  sounds  may  be  heard  which  are  inaudible  to  others,  and 
the  sense  of  smell  is  said  sometimes  to  attain  an  acuity  comparable 
only  to  that  which  it  possesses  in  animals,  so  that  persons  have  heen 
distinguished  by  its  means  I 

In  these  cases  of  increased  sensitiveness  painful  sensations  an 
readily  produced  and  are  often  spontaneous,  giving  rise  to  the  varied 
forms  of  hysterical  tenderness  and  neuralgic  pain,  the  localilj  tf  ttl 
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two  being  often  tbe  same.  The  tenderness  is  frequently  superficial* 
more  pain  l>eing  produced  by  a  totit.-]]  on  tbe  skin  tban  hj  pressure  on 
deeper  sirvictures;  sucb  siipei-fictat  tenderness  is  common  on  the  skin 
of  the  abdomen,  tborai,  and  scalp,  andisometimes  affects  one  half  of 
tbe  body.  There  is  often,  in  certain  localities,  deep-seated  tenderness, 
aind  when  considerable,  tbe  pain  occasioned  by  pressure  is  peculiarly 
distressing,  radiates  to  the  chest  or  throat  or  head,  and  tends  to  cause 
the  dyspncea,  sense  of  faintness,  globus,  and  even  in  hi^^hly  developed 
forms  of  hysteria,  convulsiYe  attacks.  Hence  these  tender  spots  have 
been  termed  **hyBteroj?enic  *'  by  Eicher, 

One  of  the  most  frequent  seats  for  this  tendemcss  is  the  ovarian 
region,  and  here  it  is  commonly  deep-seated.  Its  position  is  at  the 
intersection  of  a  line  joining  the  an tero- superior  iliac  spines  with 
that  which  limits  ©ifcernally  the  hypogastric  region;  and  Charcot 
bjalieres  that  a  tender  body,  which  may,  in  a  thin  patient,  be  felt  be< 
twecn  the  finger  and  the  brim  of  the  pelvis,  is  really  the  ovary, although 
in  an  opened  body  the  ovary  is  usually  found  within  the  pelvis.  It 
is  doubtful  whether  the  ovary  is  really  felt,  but  it  is  probably  tender, 
&nd  so  also  are  the  adjacent  parts.  Weir  Mitchell  has  observed 
extreme  deep  tenderneas  in  this  situation  when  the  ovary  could  be  felt, 
by  vaginal  exaniitiation,  to  be  displaced  downwards  out  of  the  ui^ual 
position.  Either  ovarian  region  may  be  tender,  the  left  more  fre- 
quently or  in  greater  degree.  Occasionally,  as  Todd  pointed  oat> 
there  is  extreme  superficial  tenderness  in  a  circumscribed  spot  over 
the  ovary.  Tender neas  in  this  region  is,  however,  common  in  women 
who  are  not  hyatericaK 

Another  frequent  seat  of  tenderness  is  the  spine,  especially  tbe 
upper,  middle,  or  lower  dorsal  region.  The  tenderness  may  be  super- 
ficial, but  more  frequently  it  is  deep-sealed.  Spont^meous  pain,  felt 
ftt  more  than  one  place,  is  often  complained  of,  sometimes  severe  and 
burning  in  character,  sometimes  a  dull  aching  which  is  compared  to 
toothache.  It  is  usually  increased  by  exertion.  Occasionally  the 
whole  of  the  vertebral  column  is  tender  and  painful,  and  tLe  pain 
seems  to  shoot  up  to  the  occiput.  Sacral  pain  may  be  complained  of, 
but  sacral  tenderness  is  rare. 

Deep-seated  tenderness  in  the  left  hypochondriac  region  te  also 
frequent,  and  may  even  be  greater  there  than  in  the  ovarian  region. 
Other  occasional  seats  of  tenderness,  usually  superficial,  are  the  infra- 
mamnmry  regions,  and  spots  on  the  front  of  the  iibdomen  and  thorax, 
or  on  each  side  of  the  dorsal  spine  (Kicber),  which  may  be  symmetrical 
on  the  two  sides.  Occasionally  there  is  superficial  tenderness  (of  the 
skin  and  sometimes  of  the  muscles  also)  over  the  whole  abdomen,  and, 
simulating  the  tenderness  of  peritoneal  inflammation,  has  received 
the  absurd  name  of  *'  false  iieritonitis/*  When  there  is  general 
hyperssathesia,  the  whole  surface  is  *•  hysterogenic ;"  a  prick  on  the 
forearm,  for  iustanee*  may  cause  sharp  pain,  darting  to  the  throat 
and  causing  globus. 
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The  spontaDeous  pain,  common  in  the  left  infm-mammaiy  region,  ii 
apparentlj  identical  in  character  with  that  which  is  so  common  in  the 
■ame  situation  in  ansemia.  Still  more  frequent,  and  rearj  distreit- 
ing,  are  the  pains  which  occui  in  the  head.  The  pain  is  sometimes 
frontal,  temporal,  or  occipital,  bnt  much  more  frequentlj  vertical,  and 
because  it  is  seyere  and  occasionally  described  by  patients  as  Lin  s 
nail  being  driyen  in,  it  has  receiyed  the  name  of  the  ''cUfm 
hystericus." 

The  hjpersBsthesia  of  the  special  senses  often  occasions  distren, 
which  may  be  described  as  actual  pain.  Intolerance  of  light  is 
yery  common,  and  is  fostered  by  the  dark  blinds  prorided  by  sym- 
pathetic friends.  Subjectiye  sensations  of  Tarions  kinds  may  be  com* 
plained  of:  noises  in  the  ears,  flashes  of  light  or  colour,  or  much  IcM 
frequently  sensations  of  taste  or  smell.  Prickiog  or  tingling  sensa* 
tions  in  the  limbs,  or  yague  feelings  of  numbness,  are  TOiy  oommon, 
and  are  often  unilateral,  affecting,  for  instance,  one  half  of  the  tongue. 
Another  sensation  which  is  frequently  described  is  that  of  cold  wtdet 
trickling  down  the  spine.  It  is  sometimes  associated  with  a  nerrov 
shiyering,  analogous  to  that  which  is  produced  in  healthy  persons  faj 
a  slight  degree  of  cold  combined  with  nenrons  excitement.  Some 
joint  may  be  the  seat  of  spontaneous  pain,  attended,  occasionally,  with 
slight  swelling  such  as  may  also  occur  in  other  parts,  apparently  from 
yaso-motor  disturbance. 

Lessened  sensibility  is  yery  common,  although  often  oyerlookcd 
because  the  patient  seldom  complains  of  it,  and  she  may,  indeed,  be 
unaware  of  its  existence.  Sometimes  it  occurs  on  the  legs  in  associa- 
tion with  motor  weakness,  but  as  an  isolated  symptom  it  usuallj 
affects  part  or  the  whole  of  one  half  of  the  body,  constituting 
"  hysterical  hemianaesthesia,"  and  may  involve  the  special  senses. 
When  complete,  a  touch  cannot  be  felt ;  a  needle  may  be  run  into 
the  skin  without  causing  any  sensation  ;  neither  cold  nor  heat  can  be 
perceived,  and  the  skin  may  even  be  burned  without  pain.  The  loss 
extends  up  to  the  middle  line,  and  may  involve  the  mucous  membmne 
of  the  conjunctiva,  nose,  moiitb,  vagina,  and  also  the  deeper  struc- 
tures,  muscles,  and  bones.  There  are,  however,  certain  aiiomaloos 
features.  Ovarian  and  other  deep-seated  tenderness  continues  on  the 
affected  side ;  reflex  action  is  unchanged,  the  pupil  still  dilates  when 
the  skin  is  stimulated,  and  the  fingers  can  still  be  used  («,  g,  for 
needlework)  without  the  guidance  of  the  eye.  When  iuoomplete, 
sensiition  may  bo  lost  to  either  pain  or  touch,  rarely  to  temperature 
only.  Often  the  sensation  of  touch  is  lost,  and  of  pain  only  lessened; 
a  prick  may  not  be  perceived,  but  farad! sm  with  a  wire  brush  may  be 
felt  acutely.  When  partial  in  distribution,  the  arm  suffers  more  than 
the  leg,  and  the  loss  may  be  limited  to  the  arm  and  cease  abruptlv  at 
the  shoulder  or  on  the  chest;  tbe  arm  and  leg  may  be  affected,  and 
not  the  trunk  or  face.  Tbe  loss  may  reach  the  middle  line  in  front, 
and  stop  far  short  of  it  behind.     Loss  of  tactile  sensibility  mav  be 
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more  extendi  re  tban  losa  to  pain.  Occasionanj  only  small  areas  are 
anaeat belie.  The  Umba  are  sometimes  pale,  and  colder  tbaa  those  of 
the  other  side;  a  prick  npon  them  maj  Dot  bleed,  but  this  ia  on  the 
whole  rare.  Usually  there  is  no  difCerence  in  aspect  or  vascularitjr ; 
and  the  mucous  membranes  are  never  pater.  In  health,  pin>  pricks  in 
manjr  places  do  not  bleed.  Hemiaiiiejithesia  is  more  common  on  the 
left  tide,  and  usual  tj  there  is  considerable  orarian  tenderness  on  the 
effected  side.  Exct^ptionally  I  have  found  no  ovarian  tenderness,  or 
tenderneso  on  the  opposite  side. 

The  loss  may  come  on  spontaneously,  or  may  follow  a  hysteroid  fit. 
It  may  be  present  one  day  and  gone  the  ueit  j  iu  one  such  case*  a 
prick  on  the  previously  ausesthetio  arm  caused  so  much  pain  as  to 
induce  a  hysteroid  coDVulsion,  and  when  this  was  over,  the  hemianses* 
tbesia  had  returned,  in  typical  and  complete  form.  An  increase  may 
fuliow  the  testitig  of  sensibility,  and  it  ia  possible  that  an  examination 
sometime B  induces  the  anoasthesia.  The  area  affected  may  vary  from 
day  to  day,  and  may  increase  at  menstruation. 

The  anaesthesia  may  also  change  from  one  side  to  the  other  without 

parent  cause,  or  such  a  "  transfer"  may  be  induced ;  a  phenomenon 
discovered  by  Charcot,  and  much  studied  in  France.  The  agents  that 
cause  the  transfer  may  be  (1)  such  as  stimulate  the  skin  and  dilate  the 
▼euels,  e.  ^.  blisters,  sinapisms,  or  faradism ;  (2)  the  application  for 
baU  an  hour  of  certain  metals,  especially  gold,  or  of  a  large  magnet  or 
electro- magnet,  which  need  not  be  actually  in  contact  with  the  skin. 
Painting  with  collodion  sometimes  sucoeeda*  The  transfer  is  seldom 
lasting ;  after  a  few  hours  or  a  day  the  losa  reverts  to  the  original  side. 
In  the  elaborate  hysterics  of  France,  aenaitivenesa  to  cerUiin  metals 
haa  been  described  (Burq,  DumouLpallier,  «&c.),  and  it  haa  even  beea 
asMited  that  patients  may  be  cured  by  the  internal  administration  of 
the  metal  to  which  they  are  externally  seositive  I  Mysterious  and 
unknown  forces  have  been  invoked  to  explain  the  phenomena  of 
•«  metaUo-therapy,*"  but  they  have  received  little  confirmation  else* 
where.  Wood  haa  been  found  as  effective  as  gold,  and  so  has  a 
mental  shock  or  the  inhalation  of  nitrite  of  amyl.^  "  Metallic  idio* 
syncraaies"  have  been  practically  unconfirmetl,  and  the  general  evi- 
dence is  conclusive  in  aupport  of  the  opinion  that  the  agents  act 
through  the  mind  of  the  patient — a  theory  in  harmony  with  what  we 
know  of  the  pathology  of  the  disease,  and  with  many  facts  in  its 
history,  which  show  how  much  care  is  needed  in  drawing  conclusions 
from  the  mysterious  blending  of  psychical  and  nervous  disturbance 
in  its  manifestatioDB.  If  there  is  one  lesson  more  clearly  written  in  its 
history  than  another,  it  is  that  the  more  complex  symptoms  are  best 
interpreted  by  the  light  of  those  that  are  more  simple.  The  most 
powerful  magnets  that  can  be  made,  hare  not  the  slightest  influence 
on  the  functions  of  the  nervous  system  in  a  normal  state. 

As  part  of  the  hemiantasthesia,  and  capable  of  transfer  with  it,  there 
*  See  a  csae  recorded  by  UrbttntechlUcU, '  Arch.  1  Obreithdik.,*  Hd.  zvi|  p.  171* 
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(see  p.  290).  The  glottis  can  be  closed  efficientlj  id  ooughin^p  exoept 
in  Terj  rare  and  eitreine  caaet.  SometlLnea  patients  can  sing  well. 
altbough  speecli  is  whispered,  and  thej  have  been  known  to  speak  in 
a  loud  voice  duriag  sleep,  A  scream  may  often  be  obtained  bj  strong 
faradistn  applied  either  outoide  or  inside  the  larynx.  Hysterical 
aphonia  may  come  on  Bpontaueonsly,  but  is  frequently  excited  by 
emotion ;  a  circamstance  which  is  not  surprising  when  it  is  remembered 
that  the  larynx  is  the  channel  through  which  certain  emotions  are 
most  readily  manifested.  It  is  also  occasionally  excited  by  laryngeal 
catarrh^the  real  loss  of  voice  from  cold  persiatitig  after  the  catarrh 
has  ceased.  The  aphonia  is  not  nsuallj  attended  by  any  unpleasant 
sensatioup  but  in  one  severe  case  the  loss  of  voice  was  referred  to  a 
feeling  '*  aa  if  a  bar  of  iron  were  laid  across  the  chest/'  Speech  often 
returns  suddenly.  The  duration  of  the  aphonia  is  eitremely  rariable, 
and  it  is  prone  to  relapse.  One  patient  had  been  aphonia  for  ten  years, 
with  occasional  intervals,  during  which  the  slightest  fright  would  at 
once  remove  her  voice. 

Paralysis  ol  the  abductors  of  the  Yocal  cords  Is  an  exceedingly  raro 
consequence  of  hysteria.  The  symptoms  are  those  described  in  the 
account  of  laryngeal  paralysis.  A  few  cases  are  on  record,  and  I  have 
seen  one  very  striking  inctance,  mentioned  on  p.  290.  It  is  probable 
that  this  paralysis  in  hysteria  has  been  sometimes  mistaken  for  laryn- 
geal spasm. 

In  rare  caaes  of  hysterical  aphonia  the  tongue  shares  the  laryngeal 
inaction,  and  loss  of  articulation  is  added  to  that  of  phonation,  so  that 
even  whispered  speech  is  lost,  and  the  patient  can  express  herself  only 
1^ signs.  In  one  girl, any  sudden  emotion  would  induce  this  state;  it 
was  accompanied  by  a  sensation  '*  as  if  the  tongue  were  being  twisted 
np."  Simple  aphonia  may  deepen  into  such  absolute  speechlessness. 
Sometimes  there  is  a  form  of  respiratory  stammering.  In  a  girl  with 
hysteroid  fits,  one  or  two  deep  inspirations  always  preceded  every 
attempt  to  speak,  and  sometimes  interrupted  a  sentence  or  a  word* 
During  her  fits  she  talked  with  perfect  fluency.  Barely,  actnal  stam- 
mering may  be  a  part  of  severe  hysterical  disturbance. 

Paralysis  of  the  limbs  is  also  common,  and  may  assume  the  form 
of  hemiplegia,  of  paraplegia,  or  of  general  loss  of  power.  Certain 
forms  of  hysterical  ataxy  of  movement  may  also  be  ranked  in  the 
same  category.  In  this  country^  paraplegia  is  certainly  more  common 
than  hemiplegia.  As  a  rule,  the  onset  in  all  forms  is  sudden,  and 
often  follows  some  emotion.  The  loss  of  power  is  usually  moderate 
in  degree  at  firt$t,  and  gradually  increases.  The  power  which  remains 
is  put  in  action  irregularly.  Besistance  to  pasjiive  movement,  for 
instance,  is  not  sustained,  but  varies,  at  one  moment  being  slight,  at 
another  considerable.  If  an  attempt  is  made  to  execute  a  given 
movement,  opponents  of  the  acting  muscles  may  be  felt  to  contract. 
If  the  patient,  for  instance,  attempts  to  extend  the  knee,  the  flexors 
of  the  knee  may  contract  so  as  to  hinder  the  moTement     When 
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eloQUfl,  it  18  probable  that  ther«  is  an  altdration  in  the  nutrition  of 
the  motor  elements,  although  this  maj  haye  arisen  from  functional 
disturbance. 

Hemiplegia  sotnetimes  oomes  on  suddenly^  hut  more  often  slowlj* 
It  is  at  least  three  times  as  frequeut  on  the  left  side  as  on  the  righi. 
The  lose  of  power  is  never  complete ;  the  leg  is  often  more  affected 
than  the  arm,  and  the  face  always  escapes  entirely, — important  dis- 
tinctions  from  hemiplegia  of  organic  source.  Loss  of  sensation  usually 
accompanies  the  loss  of  power,  hut  is  more  extensive  in  its  distrihtl- 
tiou,  affecting  often  the  face  and  special  senses.  Beflex  action  from 
the  skin  is  not  lessened  on  the  paralysed  side,  as  it  so  often  is  in  ordi- 
nary hemiplegia.  Tbe  knee-jerk  may  be  normal  or  it  may  he  increased^ 
sometimes  on  both  sides.  The  spurious  foot-clonus  just  descril^  may 
sometimes  be  obtained  on  the  affected  side  and  not  on  the  other*  Tbe 
jerky  character  of  the  muscular  contraction  in  the  arm  may  render  its 
movement  unsteady,  when  the  leg  is  simply  weak.  Not  rarely  some 
persistent  contractnre  of  arm  or  leg  accomi^anies  the  palsy. 

Bilateral  paralysis,  a  sort  of  double  hysterical  hemiplegia,  is  some- 
times observed,  although  loss  of  sensation  may  be  one-sided.  In  one 
case,  a  month  after  a  whitlow  on  the  finger,  the  patient,  a  girl,  had 
some  general  pain,  followed  by  inability  to  move  the  legs  or  arms,  to 
swallow,  or  to  speak.  The  fingers  became  strongly  flexed^  with  the 
thumb  thmst  between  the  two  middle  fingers.  In  this  state  she  lay 
for  a  month.  Then  the  fingers  became  relaxed,  the  arms  were  moved 
a  little,  and  at  times  a  word  or  two  was  jerked  out  with  difficulty.  The 
infiuence  of  farad  ism  restored  her  speech  in  a  few  days,  and  in  a  fort- 
night she  had  regained  full  power  of  limb. 

Disorder  or  ataxy  of  movement  occurs  in  the  hysterical  in  many 
forms,  and  may  exist  alone  or  accompany  loss  of  power.  One  form, 
well  described  by  Briquet,  in  which  movements  are  steady  under  the 
guidance  of  the  eye,  but  become  irregular  as  soon  as  this  guidance  if 
withdrawn,  is  supposed  to  be  due  to  •*  mnscnlar  anBesthesia."  But  this 
pathological  condition  has  been  invoked  without  sufficient  reason  to 
explain  other  forms  of  inco- ordination.  The  varying  force  of  muscular 
oontraction,  which  may  be  often  recogniaed  in  the  resistance  to  passive 
movement,  imparts  a  jerky  unsteadiness  to  voluntary  movements. 
Sometimes  these  are  st^tdy  enough  while  the  patient  is  in  bed,  but  on 
standing  she  at  once  sways,  first  to  one  side  and  then  to  the  other. 
Or,  without  any  loss  of  cutaneous  or  muscular  sensibility,  the  patient 
may  he  unable  to  stand  with  tbe  eyei  closed,  although  perfectly  steady 
when  the  eyes  are  open^  the  efiFect  of  closure  being  greater  than  ii 
commonly  seeti  in  true  ataxy  apart  from  impairment  of  sensation.  In 
other  cases  there  is  a  tendency  to  fall  l>ack wards. 

In  the  functions  of  the  cranial  nerves,  tbe  only  other  paralytte 
affection  of  hysterical  origin  is  the  peculiar  form  of  simulated  ptosis 
described  at  p,  201.  Ordinary  facial  palsy,  in  these  patients,  has 
been  described  as  hysterical,  without  any  reason.     Inaction  of  the 


diapb?agm  m&j  eloBelj  simulate  a  true  pamlj^ab.  The  dtaplira^ 
natumlly  acts  less  in  women  than  in  men,  aad  may  take  Mttle  Of 
no  share  in  deep  voluutaiy  breathings  which  is  chieflj  effeeteiJ 
by  the  Buperior  thoracic  mueelea.  In  proportion  as  respiration  is 
itjflueuced  hj  the  will,  tho  diaphragm  ia  inactive.  The  effect  of  obser- 
vation on  an  hysterical  palient  may  be  to  render  the  breathing  almost 
wholly  Tolitional,  and  to  throw  the  diaphragm  ont  of  action*  Be  plated 
examination,  and  the  diversion  of  the  patient's  atientioD^  will  gene- 
rally reveal  the  absence  of  real  paralysis. 

Spasmodic  Affections. — ^The  Protean  character  of  hysterical  disorden 
is  nowhere  more  conspiouons  than  in  the  varied  forms  of  spasmodic 
affection  to  which  the  dlseaee  may  give  rise.  They  may  be  persistent 
or  paroxysmal  i  the  former  claaa  includes  the  forms  of  tome  spasm,  or 
contracture,  and  the  persititeDt  varieties  of  clonic  spasm  ;  the  bitter 
liomprehends  the  various  degrees  and  forms  of  hysterical  convnlEion. 

The  term  "contracture  "  is  applied  to  the  condition  in  which  ths 
mnscles  become  rigid  in  tonic  spasm,  fixing  a  limb  or  limbs  in  i 
certain  posture,  for  a  few  minntes  or  for  a  longer  time-  The  contzao- 
ture  commonly  sncceeds  a  hy steroid  fiL  Occaeionally  it  is  ei cited 
by  some  local  injury  or  local  pain^  bjb  that  of  neural^  or  rheumap 
tism;  less  commonly  it  comes  on  spontaDeously.  In  most  cases  it 
ii  nntfarm  while  it  lasts,  but  oceasiooally  the  mnscuI^Lr  spasm  may  he 
felt  to  vary  in  intensity  from  time  to  time.  It  is  nsnally  greatest 
when  attempts  are  made  to  overcome  it  i  the  varyiog  resistance  of 
the  mneeles,  then  felt,  is  characteriBtic,  and  of  much  diagnostic 
importance.  The  contracture  usually  persists  during  ordinarj  sleep, 
and  is  ouly  relaxed  by  the  deepest  chloroform  narcosis.  In  extremely 
rare  cases,  in  which  it  has  existed  unchanged  for  years,  structunU 
alterations  appear  to  take  place  in  the  muscles ;  the  contracture  leads 
to  organic  shortening,  and  can  no  longer  be  removed  even  bj  chloro- 
form  (Charcot). 

One  form  of  contracture  is  that  of  the  muscles  of  mastication, 
causing  hysterical  trismus,  in  which  the  teeth  cannot  be  separated  for 
more  than  a  quarter  of  an  inch.  Usually  succeediug  a  fit,  it  often 
continues  until  another  convulsion,  and  then  is  gone.  Sometimes 
it  comes  on  spontaneously.  It  seldom  lasts  more  than  a  few  days, 
but  is  prone  to  recur.  One  patient,  for  instance,  had  an  attack, 
lasting  a  quarter  of  an  hour,  three  or  four  times  a  day  for  several 
weeks.  Yery  rarely  there  is  transient  contracture  in  the  depressors 
of  the  jaw,  keeping  the  mouth  wide  open. 

Contracture  in  the  limbs  may  involve  the  arm,  alone  or  with  the 
leg  on  the  same  side,  or  the  two  legs  may  be  affected,  or  it  may  be 
general.  The  arm  is  the  most  frequent  seat.  It  is  always  rigid  in 
flexion ;  the  elbow  is  bent  at  a  right  angle,  or  even  still  more  flexed ; 
the  wrist  is  flexed ;  the  fingers  are  sometimes  flexed  at  all  joints,  as 
in  the  **  late  rigidity  "  of  hemiplegia,  with  the  thumb  beneath  them  or 
thrust  between  the  first  and  second  fingers.    The  contracture  in  the 
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fingere  is  not  leaaened  irhen  the  wmt  is  passivelj  flexed^  as  it  is  in 
the  late  rigiditv  of  hemipTcgiii.  Sonietimes  the  digits  are  flexed 
at  the  metacarpo-pbalatigeal,  and  extended  at  the  diBtal,  joints, 
from  the  preponderant  contracture  of  the  interossei ;  the  posture 
then  resembles  tetanj.  The  forearm  maj  be  pronated  or  supinated. 
Contracture  in  the  arm  may  follow  a  fit,  and  may  be  transient 
or  continue  till  another  fit.  Injury  is  a  very  comtuon  cause  of  con- 
tracture; from  this,  it  usually  comes  on  gradually  and  slowly  ;  as  long 
as  it  is  local,  it  is  often  thought  to  be  due  to  a  neuritis  ;  but  if,  as  ts 
sometimes  the  case,  it  spreads  beyond  the  arm,  involving  the  leg  on 
the  same  side,  or  becoming  universal,  its  nature  is  clear.  As  aa 
instance  of  this  cause  may  be  mentioned  the  ease  of  a  girl  of  sixteen, 
who  let  a  hot  iron  fall  on  her  left  wrist,  burning  it  slightly.  Imme- 
diately she  felt  a  pain  in  the  thumb  and  lost  feeling  in  it,  A  week 
later,  and  in  the  course  of  a  few  days,  first  the  thumb  and  then  the 
fingers  became  flexed  and  rigid,  one  after  another.  Then  the  elbow 
became  partially  Bexed,  and  soon  afterwards  the  foot  was  strongly 
extended  and  the  toes  bent  downwards.  In  the  baud  and  foot  there 
was  fine  tremor  during  observation.  Sensibility  was  lost  in  the  whole 
arm  but  nowhere  else.  Ovarian  tenderness  existed  on  the  same  side, 
and  the  contracture  could  be  partially  removed  by  firm  pressure  there, 
or  bj  faradisation  of  the  limbs,  but  quickly  returned.  Under  moral 
treatment,  however,  it  gradually  passed  away,  and  at  the  end  of  two 
months  no  trace  of  it  remained. 

Hemiple^ic  contracture,  such  as  the  above  case  illustrates,  is  not 
▼ery  rare.  Some  loss  of  power  is  usuallv  associated  with  it,  and,  at 
in  simple  paralysis,  the  face  is  ulwajs  free  from  rigidity.  Ansa* 
thasia  is  rarely  absent  on  the  hemispastic  side,  and  the  loss  of  sensi- 
bility  may  be  complete  and  involve  the  face  and  trunk  as  well  as  the 
limbs.  Sometimes,  as  in  the  above  case,  the  loss  ot  Bensibility  is 
partial  and  is  confined  to  the  most  cx>ntractured  limb,  or  there  may 
be  absolute  loss  in  it  and  a  slighter  loss  over  the  whole  of  that  side. 

The  contrast^  in  the  case  just  described,  between  the  form  of  spasm 
in  the  arm  and  leg,  is  common  to  almost  all  cases  of  hysterical  con- 
tracture ;  the  arm  is  fixed  in  iexion,  the  leg  in  extension,  and  the 
latter  may  be  transformed  into  a  rigid  bar,  fixed  to  the  pelvis  by 
unyielding  spasm,  with  the  heel  so  drawn  up  that  the  dorsum  of  the 
foot  is  in  a  line  with  the  front  of  the  leg.  The  foot  is  commonly 
inverted  and  the  toes  fiexed.  Partial  contracture  alfects  most  the 
eztrenoity  of  the  limb.  In  these  slighter  cases  the  toee  may  be  over- 
extended, in  spite  of  the  heel  being  raised.  In  hysterical  contracture 
with  extension  of  the  ankle,  the  foot*clonuB  can  often  be  obtained,  as 
Charcot  has  shown.  It  is  analogous  to  the  physiological  clonus 
which  occurs  in  most  persons  after  standing  for  some  time  on  tiptoe. 

Paraplegic  contracture,  affecting  both  legs,  is  less  common.  The 
jiosition  of  the  legs  is  that  already  described,  rigid  extension;  the 
flexor  spasm,  occasionally   seen   in   organic  disease,  is  scarcely  ever 
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be  obsenred  to  rise  in  consequence  of  tlie  relaxation  of  the  di&pbr&gta* 

The  peculiar  affect  Sou  termed  "  tetany  "  (p.  698)  sotuetimes  occurs  in 
the  subjects  of  Lrsteria,  but  it  is  usually  trifliug  ia  degree,  and  is 
limited  to  tbe  hands.  In  some  cases  of  hysterical  tetanoid  contracture 
the  fingers  are  extended  and  separated  bj  tbe  B[>asm. 

Chnie  Spasm. — Tremor  is  very  common  in  the  hysterical,  ©specially 
&A  an  accompaniment  of  paralysis  and  contracture.  It  is  rarely 
constant,  but  is  iiBually  evoked  by  moyement  and  excitement.  Fre* 
quently  it  does  not  attend  the  commencement  of  movement,  but  if  the 
muscular  action  in  tbe  arms  or  legs  is  maintained  for  a  few  moments, 
thtj  limb  is  agitated  by  fine  quick  tremor,  varying  in  degree  and  in 
time,  always  increased,  and  sometimes  distinctly  induced,  by  attention, 
and  when  the  mind  is  diverted  the  tremor  may  cease.  When  the  legs 
are  the  seat  of  contracture,  tbe  shaking  is  often  caused  by  attempts  to 
move  them,  or  even  by  tbe  manipulation  of  a  medical  examination.  In 
ail  these  respects  it  differs  from  the  tremor  of  paralysis  agitans,  while 
the  fineness  of  the  tremor,  and  tbe  absence  of  actual  inco-ordination, 
distinguish  it  from  that  wbieh  is  characteristic  of  disseminated  scle* 
rosis,  although  in  this  disease  there  is  occasionally  tremor  very  much 
like  that  of  hysteria* 

Such  tremor,  widening  in  range  into  what  deeerres  tbe  name  clonic 
spasm^  is  occasionaUy  paroxysmal,  affecting  the  head  or  limbs,  pro- 
duced by  emotion,  and  often  to  some  extent  under  voluntary  control. 
A  young  unmarried  man,  of  bigbly  nerrons  temperament,  was  liable 
to  outbursts  of  hysteria,  of  which  such  clonic  spasm  was  an  invariable 
part.  Under  the  excitement  of  a  medical  examination,  for  instance, 
his  bead  began  to  shake  violently.  He  said  that  the  shaking  in  the 
head  distressed  him  peculiarly,  and  that  he  could  by  an  effort  send 
the  shaking  into  his  leg,  where  it  was  much  more  bearable.  Presently 
the  right  leg  quivered  in  quick  spasm,  approaching  in  rapidity  the  foot- 
clonus,  and  the  head  was  still.  Similar  spasm,  general  in  distribution, 
is  a  conspicuous  feature  of  many  of  the  hysteroid  convulsions  presently 
to  be  described. 

Local  and  persistent  clonic  spasm  is  a  most  troublesome  but  happily 
a  rare  symptom  of  hysteria.  An  example  of  it  was  presented  by  a  girl 
who  had  two  attacks  of  such  spasm  in  the  left  pectoralis  muscle,  jerking 
the  shouUer  forwards  with  great  force.  The  spasm  was  regular  in 
time,  but  irrt^gular  in  force,  and  duriog  tbe  waking  bours  it  never 
ceased.  Eacb  attack  lasted  for  several  months.  A  circular  blister 
around  the  arm  arrested  the  first,  but  bad  no  effect  upon  the 
second,  which  resisted  all  treatment  until  a  journey  to  the  south 
o£  Europe  cured  it.  A  similar  spasm  may  sometimes  be  seen  in  the 
muscles  of  tbe  neck,  causing  a  sort  of  spurious  torticollis.  It  is  usu* 
ally  bilateral,  jerking  the  head  backwards  or  forwards ;  the  movement 
is  slight  in  range  and  quick  in  time,  and  thus  differs  from  the  more 
extensive  and  deliberate  movements  presently  to  be  described. 

Certain  forms  of  wiiL  Iv  distributed  donio  and  irregular  ^pasmodia 
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movemenU  bave  been  called  "hysterical  clior^&,"  but  ihej  differ 
much  ia  their  obaracters,  and  to  most  of  tbem  the  term  chorea  can 
onlj  be  applied  when  used  as  a  generic  designation  for  all  persisteDt 
involtmtarjr  movementa.  It  is  not  uncommon,  however,  for  witnessed 
chorea  to  bo  reproduced  by  the  imitative  tendeooj  of  hjsteria ;  the 
miiaetie  maladj  may  closely  resemble  its  original,  the  movementi 
being  varied  and  irregular,  but  much  more  often  the  mnacnlar  oen- 
tractions  are  more  sudden  and  shock-like  than  in  true  chorea, 
resembling  in  this  the  "electric*'  form.  The  imitative  form  is 
usnally  transient,  and  quickly  vanishes  when  the  patient  is  with- 
.  drawn  from  the  influence  of  example.  Occasionally,  similar  forms  of 
ohoreoid  affection  come  on  in  these  patients  apart  from  imitation,  and 
these  are  frequently  most  obstinate  affectionSi  lasting  sometimes  for 
years.  Often  the  movements,  in  the  bands  especially,  have  a  rhyth- 
mical character.  There  may  be,  for  insUnce,  quick,  regular,  fleior 
movements  of  the  firygerij  of  each  hand,  all  joints  being  benL  The 
movement  is  always  increased  by  notice,  and  as  it  lessens  in  degree  it 
may  occur  only  when  the  attention  is  directed  to  it.     (See  also  p.  dlO*) 

Bihythmical  movements  of  more  complex,  and  therefore  more 
deliberate  character,  and  of  wider  range,  have  also  been  included 
under  the  term  **  hysterical  chorea'*  by  the  French  (after  Germain 
S^e,  &c.),  and  constitute  the  disease  long  known  as  "chorea  major** 
by  the  Germans,  The  movements  are  wide  in  range  and  re^tilar  ia 
sequence,  and  consist  of  alternating  contractions  in  opposing  muscles, 
e^^ecially  the  flexors  and  extensors  of  limbs  and  trunk ;  they  cause 
an  oscillatory  motion  as  regular  as  the  movement  of  a  pendulum, 
ceasing  only  during  sleep,  and  lasting  for  days,  weeks,  or  monttis. 
The  head  may  be  thus  moved  from  side  to  side,  backwards  or 
forwards,  the  jaws  up  and  down ;  or,  less  commonly,  the  tongue  may 
be  alternately  protruded  and  withdrawn,  the  eyelids  rapidlj  closed 
and  opened.  Much  nvore  frequently  one  limb  ia  thus  moved,  or  the 
arm  and  leg  on  one  side,  witb  or  without  the  trunk,  very  rarely  all 
four  limbs.  Briquet  has  related  a  case  in  which  the  leg  waa  flexed 
untit  the  foot  touched  the  forehead  and  again  extended,  in  regular 
sequence  for  mote  than  a  year,  in  spite  of  treatment^  until  the  move* 
menta  were  arrested  by  violent  emotion .♦ 

fibythmical,  co-ordinated  spasm  of  these  forms  ia  analogoua, 
Charcot  has  pointed  out,  to  that  which  occurs,  in  paroxysmal  form,  in ' 
many  hysteroid  convulsions.  In  all  cases  it  is  probably  pathognomonic 
of  hysteria,  and  may  occur  at  the  onset  of  other  form»  of  hyeteroid 
affection.  A  girl  of  seventeen,  while  at  supper,  became  suddenly  faint, 
and  immediately  the  right  arm  became  the  seat  of  rhythmical  flexion 
and  extension  movements  ;  in  half  an  hour  the  leg  was  affected  in  the 
■ame  way,  and  then  the  other  limbs,  and  for  five  or  six  hours  these 
morements  went  on  without  any  spasm  in  the  trunk.    They  oeaied 

*  A  •fcriking  example  of  Qtdkteral  tposni  of  tbii  char»ct«ir  U  r^kted  by  dttreot, 
•Brit.  M«d,  Joum./  1878,  i,  p.  221. 
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when  sleep  was  obtained  bj  a  bjpodennic  injection  of  morphia,  and 
then  was  no  xetnm,  bnt  the  patient  woke  to  pass  into  a  state  of  eon- 
traetore  and  paresis  whieh  ksted  for  sereral  months. 

OimmUsipe  AUaek: — Among  the  paroxysmal  symptoms  mnst  be  in* 
eluded  the  most  freqnent  of  all  hysterical  phenomena*  the  gkbns 
hystericnSt  and  the  paroxysmal  manifestations  of  emotion*  which  have 
been  already  deseribed.  Jnst  as  emotion  ii  natnrally  expressed  by 
moscalar  actions,  in  the  "  jumping  for  joy  "  of  a  happy  child,  the 
stamping  of  rage,  or  the  wrung  hands  of  distress,  so  the  Tiolent  emo- 
tional discharge  of  hysteria  may  be  associated,  in  more  serero  eases, 
with  violent  moToments  of  the  limbs,  purpoeiTO  in  aspect,  bat  porpoee- 
less  in  aim.  The  arms  and  legs  are  dashed  about  with  Tiolenoe,  the 
head  is  thrown  from  side  to  side,  the  back  may  be  arched  by  contrac- 
tions of  the  spinal  musdes.  This  is  the  mildest  form  of  hysterical 
oonrulsion,  unaccompanied  by  loss  of  oonsdousness — the  **  hyatefia 
minor**  of  the  French. 

In  still  further  d^;rees  of  intensity,  the  eoaTulsiTe  phenomena 
become  much  more  complex  and  soTere.  The  attadn  oecnr  with  less 
dependenee  on  exciting  emotion,  and  present  more  distinct  alteration 
in  the  mental  state.  These  are  the  attacks  of  **  hysteria  major**  of 
the  French,  and  from  a  frequent  resemblanee  to  epileptic  attacks,  they 
have  long  been  known  by  some  compound  name,  and  espedaUy,  through 
the  inflnenee  of  Charoc^  as  **  hystero-epilepsy.**  The  term,  howerer, 
when  applied  to  phenomena  of  pure  hysteria,  is  inaccurate,  and  it 
b  better  to  call  these  seixures  ^  hysteroid  "*  or  hysteria  major. 

In  the  severe  attacks,  rigid  fixation  of  the  trunk  and  limbs,  often 
opisthotonic,  alternates  with  wild  moTemeots,  in  which  the  limbs  are 
thrown  about  withgreat  force  and  rapidity,  the  arms  strike  out*  the  legs 
kick,  the  head  is  dashed  from  side  to  side.  These  phenomena  may  be 
Taried  by  qttiet  interrals,  often  attended  by  hallucinations  or  deli- 
rium. Consciousness  may  be  apparently  lost,  or  manifestly  per- 
rerted,  and,  as  a  rule,  the  patient  retains  no  recollection  of  the  fit. 
In  the  most  severe  and  elaborate  forms  of  attacks,  soeh  as  oecnr  espe> 
eially  among  the  French,  certain  stages  may  be  distinguished,  of  which 
Bicher  has  iriven  careful  descripti<ms  and  striking  iIlustrmtions.t  The 
attack  is  often  preceded  by  a  period  of  mental  disturtance,  with 
hallucinations.  The  onset  is  attended  with  sudden  ^am  of  conscious- 
ness, and  general  tonic  spasm,  followed  by  clonic  spasm.  These  con- 
stitute the  first  or  *'  epileptie**  stage.  Then  sometimes,  after  a  brief 
interval  of  coma,  the  second  stage  of  eo-ordinated  spasm,  or  **  grandg 
wumvememU^*'  comes  on,  opisthotonos,  bounding  movements  al  extreme 
violence,  succeeded  by  the  third  stage  of  mental  and  emotional  dis- 
turbance, in  which  the  patient  talks  deliriously,  with  manifeststi  «is 

A  term  sofzcsud  br  Sir  W.  Boberti.  vkSdi.  •hh'.-^gh  &0t  ptsfcct,  is  Urn 

fitadsi  diaiifacs  mar  i'Hyttero-^pi^pvI*.'  a  vork  in  vkiek  curiml 
dmuifHam,  mui  ftrustie  ikiU  m  cosbuMd  a  a  riwriil'k  di^jssu 
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FlM.  180, 181,  A3XD  182.—*'  Hytteria  m^or."  Sjoopiii  of  the  featarw 
and  varieties  of  the  attack  ox  Hyeteria  major.    (Rieher,  PL  V.) 

The  highest  figure  of  each  Tertical  series  (above  the  horisontal  line) 
represents  the  commonest  feature  of  each  successive  stage,  indicated 
by  the  letters ;  while  the  figures  below  in  each  column  represent  f re* 
quent  varietiea  of  the  common  type  of  that  stage. 


Frodromata 


Tonic 


phase  I 


Violent  tonic  movements 
Tonic  immobility         • 


Kist  period  j  p^°^  Pf  JJJolution     .' 
Second  period  f  ^^^'^  ^  contortions 
of  downism  \  ^i^m  of  violent  movements/  oJU^J^^ 

lliird  period  of  emotional  attitudes  <  a"? 


A 

B 

O 

D 

B 

P 

O 

H 

I 

J 

K 

L 


In  this  oountiy  the  attacks  rarely  correspond  doselj  to  this  descrip- 
tion ;  they  present  similar  phenomena,  bat  in  less  regular  sequence, 
and  often  in  isolated  form.  The  initial  stage  seldom  presents  any 
close  resemblance  to  an  epileptic  fit.  There  is  often  initial  tonic 
rigidity,  and  this  is  sometimes  followed  by  a  form  of  donio  spasm, 
succeeded  by  the  coordinated  movements,  but  the  clonic  spasm 
differs  from  that  which  occurs  in  epilepsy,  and  not  unfrequently  the 
patient  passes  at  once  into  the  yiolent  co-ordinated  movements,  in 
which  paroxysms  of  tonic  and  clonic  spasm  occur  from  time  to  time. 

It  may  be  well  to  consider  separately  the  various  phenomena  of 
these  attacks  as  they  are  met  with  in  this  country.  Their  occurrence 
11  often  distinctly  aided  by,  or  due  to,  emotioned  disturbance, — ^pxo- 
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longed  annoyance  or  sudden  alarm.  The  premonitorj  mental  i\9* 
turbance  with  hallucinations  k  iie?er  met  with«  but  the  attacks  are 
often  preceded  for  some  hours  bj  headache  or  some  general  djOBs- 
theaia*  Immediate  warnings  are  not  uncommon,  eapeciallj  a  senM 
of  illnesa,  the  throat  globtu,  giddiness,  palpitation  of  the  heart,  or 
Bome  Bentation  commencing  in.  both  feet  and  ascending  to  the  head« 
Theee  war ai tigs  are  common  in  pare  hj steroid  fits,  but  it  is  important 
to  remember  that  these  attacks  sometimes  occur  as  sequelae  to  epi- 
leptic fits  of  alight  or  moderate  severity  (see  pp.  743»  747),  the  warn- 
ing of  which  must  not  be  mistaken  for  the  warning  of  the  hjsteroid 
attack.  In  the  simple  hjsteroid  attack  there  maj  or  maj  not  be 
pallor  before  the  attack  comes  on.  The  patient  may  fall,  occasionally 
with  some  force,  but  never  suffers  tbe  injuries  so  oommon  in  epilepsy 
ferom  falls  upon  dangerous  objects  or  on  the  fire.  Very  often  the  fall 
is  gradual^  a  sliding  to  the  ground  ratber  than  a  fall.  When  there  is 
initial  tonic  spasm,  the  limbs  are  usually  rigid  in  extension,  the  toes 
pointed  downwards.  The  arms  may  lie  by  the  side  of  the  body,  or 
be  extended  at  right  angles  to  the  trunk  in  the  attitude  designated 
**  orueiform  "  by  Charcot.  The  fingers  are  usually  flexed  at  all  joints, 
the  fists  beiug  clenched.  There  is  never,  in  this  stage,  the  **  interosaeal 
position** — tbe  fiexion  of  the  metacarpo* phalangeal  and  extension  of 
the  other  phalangeal  joints,  which  results  from  preponderant  spasm  in 
the  interossei,  and  is  so  common  in  epilepsy  and  in  some  hysterical 
contractures.  During  the  existence  of  the  tonic  stage,  the  foot-donus 
can  often  be  obtained,  as  Charcot  has  pointed  out 

The  opisthotonic  spasm  is  one  of  the  most  charac  tens  tic  features 
of  hysteroid  convulsion.  It  is  tbe  are  en  e^cle  of  French  writers 
(Fig.  177).  It  occurs  especially  during  the  stage  of  coordinated 
moTements,  rarely  at  the  commencement  of  the  fit^  although  the  initial 
tonic  spasm  may  pass  into  it*  There  may  be  only  slight  arching  of 
the  spine,  or  the  contraction  of  the  extensor  muscles  may  be  so  severe 
that  the  patient  rests  on  the  back  of  the  head  and  the  heels*  ud^  in 
extreme  cases,  the  trunk  is  pushed  up  by  the  feet»  and  the  neck  so 
much  bent  backwards  that  the  vertex,  or  even  the  forehead*  is  the 
anterior  point  of  support,  and  it  seems  as  if  the  neck  would  bebrokes 
It  rarely  continues  for  long,  but  the  patient  from  time  to  time  i 
sit  up,  and  then  bound  backwards  into  the  rigid  arch.  Opisthoton 
may  also  ooeur  as  tbe  patient  lies  on  the  side,  the  arc  en  €4rcU  kder 
(Fig  181). 

The  clonic  spasm  varies  very  much  in  its  character.     It  neve 
resembles  precisely  that  of  epilepsy,  in  which  the  movements  aii 
violent  and  shock- like  in  their  character*  and  cease  by  giudu&lljr] 
becoming  less  frequent,  not  less  strong.     In  hysteria  the  spasm 
rarely  shock^ike,  and  always  maintains  the  same  frequency  until  i| 
suddenly  ceases.     It  is  usually  very  quick  in  time.     Occasionally  ib 
conception  of  a  universal  clonus,  like  that  of  the  foot,  but  afteoUoi 
whole  limbs,  conveys  the  best  idea  of  its  character.     The  fit  may  C€mm 
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neoce  witli  this,  without  anj  initial  tonic  spasm.  In  the  rare  cases 
in  whicli  the  spasm  ib  sboek-like,  the  shocks  are  infrequent  and 
deliberate,  and  go  on  for  a  long  time.  Much  more  frequently  the 
•pasm  is  rather  coarae  tremor  or  quiTe  hog.  The  move  meats  may 
affect  the  bands  and  feet  only,  so  that  these  are  struck  against  the 
ground  with  great  lapidity.  The  orhiculans  palpebrarum  is  often 
alone  affected,  causing  quiTering  of  the  ejelids,  or  quick  opening  and 
shutting  moTements.     The  tongue  is  nerer  bitten  in  the  clonic  spasm 

!«•  it  is  in  epilepsj,  although,  Terj  rarely,  it  may  be  bitten  accideni- 
Ally  in  the  fall.    Hysterical  patients,  however,  often  bite  their  lips. 
The  oo<ordinated  moTemenis  which  constitute  so  large  a  part  of  thu 

^lltaeV  are,  for  the  most  part,  wild,  irregular  "  fig;hting  '*  or  struggling 

aents,  in  which  the  legs,  feet,  and  head  are  throwii  about  with 

at  riolenoe,     Tbe  move  men  is  aro  usually  without  serial  order,  but 

sionalty  certain  morements  are  repeated  in  a  rhythmical  manner* 

IShe  head  may  be  moved  from  side  to  side;  there  may  be  regular 
flexion  or  extension  movements  of  tbe  legs  (sometimes  propelling  the 
patient  head  first  along  the  floor),  and  still  more  frequently  a  similar 
rhythmical  movement  in  the  arms.  These  co-ordinated  movements 
are  conspicuously  increased  in  force  by  attempts  to  restrain  them ; 
the  more  force  is  used  the  more  is  needed;  and  their  violence  is 
Iten  extreme*     Accompanying  tbem^  there  is  often  delirious  mental 

rdisturbance,  most  conspicuous  during  intervals  of  comparative  rest  or 
of  alternating  tonic  spasm^  Sometimes  the  patient  talks  in  an  un- 
natural manner,  manifesting  some  hallucination*  One  girl«  for 
instance,  thought  her  long  black  hair,  which  had  been  flying  about 
her  head,  was  seaweed.  TJiually  tbet*e  is  more  or  less  emotional  dis* 
turbance,  especially  manifestationa  of  terror,  wbich  may  increase  to 
maniacal  frenzy  (Fig.  178),  and  culminate  in  a  paroiysm  of  couvul- 
tion.    An  ecstatic  stage,  with  passionate  attitudes,  as  depicted  by 

'Bioher  in  Fig.  179,  and  also  Indicated  in  its  varieties  in  Fig.  182  J, 
is  seldom  met  with  here,  and  it  is  equally  rare  for  there  to  be  a  stage 
of  fixed  contracture,  as  in  Fig.  180  B*  There  is  often  a  strange 
tendency  to  bite  in  a  curiously  animal  manner,  and  occasionallj  noises 
:  animals  are  imitated  (therio-mimicry).*    The  patient  will  make  a 

^■udden  gnash  at  the  hand  of  an  attendant,  and  if  not  prevented,  may 
inflict  serious  bites  on  her  own  Angers.  In  a  prolonged  seixure  there 
are  often  intervals  of  tranquility,  in  which  the  patient  may  seem 
well^  but*  by  slight  peculiarities  in  manner,  tbose  who  know  her  are 
^ware  that  '*  she  is  not  yet  herself/'  and  presently  the  spasm  suddenly 
ommences. 

The  eyelids  in  hysterical  attacks  are  usually  closed,  except  during 
the  delirious  phase,  when  the  ejeballs  often  converge  strongly  from 
time  to  time.  Keflex  action  from  the  conjunctiva  is  usuallj  lessened. 
General  sensation  is  distinctly  diminished ;  a  pin  may  be  run  into  the 
skin  withont  causing  any  evidence  of  pain.  In  rare  cases  the  attAcka 
•  S^e  *  Epilepiy  atiil  other  Chronic  CgovulsiTS  Dltordcn/  p,  140. 
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like  ctber  neirons  diseases  in  females,  m&j  be  aceompaiiied  with 
sjmptoms  of  hTsteria^  without  the  assoctation  proTing  axij  essential 
relation.  8oTnetime9,  however*  prononnced  mental  aberration  seems 
distiuctlj  to  grow  ont  of  the  slighter  psjcbical  disturbance  of 
bjstena,  and  tbe  prooess  may  be  apparent)/  similar  to  that  wbicb 
leads  to  the  more  grave  corjioreal  syuiptomfl.  Just  as  a  mind  unfiled 
by  emotion  may  become  set,  in  its  unbalanced  state,  by  a  fixed  idea  of 
motor  inability,  and  tbe  latter  may  progress  to  extensive  paralysis  or 
contracture,  so  the  intellect  may  become  the  prey  of  such  an  idea  as 
mnat  be  regarded  as  an  insane  delusion,  under  the  influence  of  which 
tbe  mental  powers  may  fail  further.  An  emotional  girl,  for  instance, 
with  frequent  globus,  became  possessed  with  tbe  idea  that  aU  persons 
whom  she  met  were  making  faces  at  her,  and  then  she  manifested 
timidity,  infantile  in  its  degree,  so  that  she  dared  not  go  out  of  tbe 
house  alone,  and  became  irritable  and  depressed,  with  a  Tacant  look, 
and  snch  loss  of  memorj  as  to  constitute  partial  dementia.  Such 
cases  may  be  most  various  in  their  form*  and  the  ultimate  symptoms 
may  resemble  those  of  simple  insanity,  from  which  they  are  to  be 
separated,  if  at  all,  only  by  the  conditions  of  their  origin* 

There  is  another  important  relation  of  hysteria  to  insanity.  The 
later  stage  of  a  developed  hysterical  fit  is  &  paroxysm  of  mental  dis- 
turbance of  maniacal  violence,  m  which  chaotic  storms  of  emotional 
frenxy  alternate  with  hallucinations  and  delirium.  The  patient  ia» 
for  a  few  minutes,  wildly  insane.  JuBt  as  some  of  the  motor  spasm 
of  the  hysteroid  convulsion  may  continue,  or  maj  occur  alone,  as 
persiiitent  contracture,  so  some  elements  in  the  paroxysmal  mental 
disturbance,  hallucination  or  delirium,  may  occur  alone.  In  an 
hysterical  child »  whose  ease  I  have  described  at  length  elsewhere,* 
apart  from  the  delusions  that  accompanied  the  convulsive  seizures, 
there  were  occasional  periods  of  spiteful  mischievonsness,  wholly 
foreign  to  her  habitnal  character^  and  also  periods  of  a  semi-demented 
state,  lasting  for  days  or  weeks.  Tbe  subjeota  of  snch  mental  dis* 
turbance  may  tbreaten  or  attempt  suicide,  apparently  with  every 
intention  of  success.  In  another  patient,t  a  girl  of  twenty-siii 
Tiolent  delirium  accompanied  each  hysteroid  convulsion,  and  after  a 
time  paroxysms  of  meutal  disturbance  occurred  without  any  preceding 
fit.  After  an  interval  of  improvementi  a  condition  came  on  which 
nodered  her  confinement  in  an  asylum  necessary.  She  recovered, 
tmt  lelapsed,  in  consequence  of  a  mental  sbock,  and  passed  into  a 
very  unpromising  state,  with  most  degraded  habits^  bat  ultimatdly 
became  well. 

Visceral  and  Vato-moior  8ymptomM,~~^The  digestive,  respiratory,  and 
circulatory  systems  are  liable  to  be  deranged  in  hysteria.  Some  of 
the  resulting  disorders  are  very  remarkable  in  character,  and  indicate 
how  profound  may  be  the  secondary  influence  of  the  disease  on  inb- 
ordinate  functions. 

•  *  Epikpiy,*  ke.t  pw  157,  f  Iioo.  ciL,  p.  ITS. 
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Id  tome  of  these  cases,  forced  feeding  by  the  tnoutb,  or  eTea 
ilia  rectum,  vulj  gi?e  rise  t<i  such  severe  oonvulsioua  that  the 
Attempt  has  to  be  relinquished*  The  pittientB  lose  weighty  sud 
become  emaciated  and  feeble  in  extreme  degree;  the  tern perat are 
maj  be  raised*  the  tongue  becomes  drj  and  brown ;  thej  may  pass 
into  a  condition  of  stupor,  and  not  only  appear  in  danger  of  imme* 
diate  death,  but  may  actually  sink  from  exhaustion.  In  most  cases, 
however,  when  this  akrming  state  is  reached,  a  little  food  is  again 
taken,  and  the  patient  slowly  rerires*  The  danger  is  greater  in  cases 
of  prostration  from  lo o g- con ti oned  vomi ting  than  from  simple  refusal 
of  food,  since  forced  fcediiig  is  less  effectual.  One  patient  died  on 
the  eighty-second  day  of  the  Tomiting.  in  spite  of  the  nse  of  the 
•tomach-tube.^ 

Dy8]>epsia,  in  erery  form  aod  degree,  is  cominon  in  the  hysterical, 
and  the  nenre  disturbance  thereby  excited  may  profoundly  intensify 
other  sympttims.  Sensations  of  "sinking,**  palpitation,  breathless- 
ness,  flushing  of  the  face,  pains  in  the  back,  which  often  attend 
dyspepsia,  may  reach  so  extreme  degree  in  the  subjects  of  hysteria. 
Flatulence*  gastric  and  intestinal,  is  Tery  common,  and  gives  rise  to 
much  discomfort  and  to  Yaried  sounds,  some  of  which  are  apparently 
the  effect  of  an  involuntary  contraction  in  the  muscles  of  the  abdo- 
minal waLL  Complicating  and  intensifying  these  troubles,  there  is 
often  oonstipatiou,  which,  so  common  in  women,  is  peculiarly  obsti- 
nate in  the  hysterical.  The  bowels,  left  alone,  may  act  only  onoe  a 
week  or  eveo  once  a  month.  Whether  this  results  from  a  nervous  inhi- 
bition of  the  intestinal  wall,  or  from  mere  indisposition  to  aid  the 
bowels  by  timely  attention,  is  difficult  to  say*  It  is  oertain  that  the 
muscular    action  of    the    intestines    may   be   grarely   deranged   in 

rffevere  hysteria.  A  case  is  recorded  by  Briquet,  in  which  liquids 
injected  into  the  rectum  were  Tomited  by  the  mouth.  £veu  tincture 
of  litmns  was  vomited  twelve  minutes  after  its  injection  into  the 
rectum,  the  patient  being  watched  by  doctors  and  nurses  the  whole 
time.  That  there  is  a  pathological  inactivity  of  the  bowel  is  probable 
from  the  large  amonnt  of  purgative  which  is  needed.  Occasionally 
tberi  is  a  peculiar  sensitiveness  to  the  action  of  the  bowels*  so  that 
the  passage  of  a  stool,  especially  if  relaxedi  may  cause  sensations  of 
faintness,  and  even  actual  syncope. 

detention  of  urine  is  common  in  the  hysterical,  but  incontinence  is 

^almost,  if  not  quite,  unknown.  Calls  to  micturate  are  often  annoy- 
ingly  frequent,  but  this  usually  depends  on  the  character  of  the  urine, 
which  is  often  abundant,  pale,  and  of  low  specific  gravity,  and  seems 
to  irritate  the  bladder  much  more  than  that  which  is  less  dilute. 
Such  urine  is  probably  due  to  dilatation  of  the  renal  vessels.  It  is 
secreted  in  most  persons  under  the  influence  of  emotion,  and  may  be 
almost  constant  in  the  persistent  emotional  state  of  the  hysterical. 
In  rare  eases  the  secretion  is  changed  lu  the  opposite  way.  Instead 
•  (;tiyot,  '  G^  wM.  de  TarU,'  1882,  p.  306, 


8TMIT0MS. 


1015 


inaj  occur  apparently  without  cause.  There  is  undue  consdousneBS 
of  ilie  action  of  the  heart,  normal  or  irregular,  which  is  described  as 
**  palpitation/*  It  is  often  a  souree  of  much  distress,  and  maj  be 
aocotupanied  bj  cardiac  pain  and  giddiness,  by  sensations  of  sinking, 
of  djspncea,  and  of  fain tn ess,  hj  eitreme  pallor,  and  even  by  actual 
syncope.  Sometimes  the  deranged  innervation  is  shown,  not  only  by  an 
habitual  frequency  of  120  or  130  beats  per  minute,  but  by  a  reyersal 
of  the  uaunl  effect  of  posture  on  the  pulse.  The  attacks  of  pain, 
with  pallor,  faiutnefis,  and  dyspnoea,  may  closely  counterfeit  j^  en  nine 
anginal  seizures,  especially  when  the  paio^  as  is  sometimes  the  case, 
raiiiates  to  the  left  arm ;  if  the  Bymptoms  of  angina  pectoris  are 
known,  dread  of  it  augments  the  distress.  In  special  conditions  of 
depressed  brain  fuuctioD,  the  heart's  actioii  becomes  inirequentp 
eipecially  in  some  of  the  cases  of  spontaneous  trance. 

Disturbances  in  the  peripheral  ?aso-motor  system  may  be  associated 
with  tbe  pertyrbed  action  of  the  heart,  or  o<;cur  independently. 
Flushing  of  the  face»  sometioies  locid  in  distribution,  is  exceedingly 
common.  It  occurs  spontaneously  or  on  slight  emotion,  and  from 
the  misconstruction  to  which  it  gires  rise  is  a  source  of  great  annoj- 
ftooe  to  the  patient.  Flushing  and  pallor  may  alternate,  or  the  face 
be  red  aud  buruing  while  the  feet  and  bands  are  cold.  Flushing 
of  the  feetp  with  a  sensation  of  burning  heat,  often  alternates  with 
cold,  and  much  more  rarely  there  is  persisteut  fulness  of  tbe  Tosseli 
of  both  legs.  Weir  Mitcbidl  has  recorded  an  extraordinary  case  in 
which  at  times,  through  emotion  or  spontaneously,  a  paralysis  of  tbe 
abdominal  vessels  seemed  to  concur  with  vascular  spasm  elsewhere, 
to  that  the  flat  abdomen  of  a  thin,  spare  widow  would  attain,  in  the 
course  of  a  few  hours,  a  size  corresponding  to  the  sixth  month  of 
pregnancy*  and  be  turgid  and  pulsating,  while  the  rest  of  the  body 
w&a  pale  and  bloodless,  the  pulse  at  tlie  wrist  being  a  mere  thread, 
and  faintness  ensued  if  tbe  patient  sat  up.  The  state  would  subside 
in  the  course  of  a  few  days,  but  it  was  the  source  of  in&nite  annoyance 
to  tbe  patient. 

Local  perspiration  is  a  rare  symptom.  In  one  case  the  hands  and 
feet  were  the  seat  of  p^fuse  sweating,  which  alternated  with  attacki 
of  letharg;«  tran»ie'«t  double  amaurosis,  paraplegia,  and  ansasthesia 
(Siiedey). 

Vaso-motor  spasm  set^Mi:*  sometimes  to  accompany  hemiauEesthesia, 
80  that  pricks  do  not  bleed,  but,  as  we  hare  seen,  it  is  no  necessary 
concomitant ;  iu  complete  hemiansesthesia  tbe  vascularity  of  the  skin 
may  be  normal,  aud  pricks  may  bleed  readily. 

Occasionally  local  swellings  occur,  especially  about  the  bands  or 
feet,  01  about  joints,  sometimes  in  tbe  seats  of  neural gic  pain.  They 
are  due  apparently  to  tbe  effusion  of  serum  into  the  cellular  tissue  in 
consequence  of  vaso-motor  disturbance,  aud  often  occur  near  the  time 
of  menstruatiou. 

1,t  is  probable  that*  in  rare  oases,  the  raso*  motor  diAiurbtince  may 
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uiarried  state,  and  which  ctoi  rarely  constitate  the  greatest  triak  life 
can  briDgr*  Hence  seTera  hysteria  often  persists  to  middle  life  and  even 
beyond  it,  in  some  eases  to  cease,  in  otiiers  to  be  intensified,  at  the 
cUmacterio  period,  and  oocaaionally  to  continue  until  old  age. 

The  conrse  of  the  disease  is  always  varied.  The  infinite  diTersiiy 
of  symptoms  whicli  different  patients  present,  may  be  almost  paraU 
leled  in  the  history  of  IndiTidual  cases ;  palsies,  motor  and  sensory, 
contraciionB  and  convulsions,  dyspnoea  and  dysphagia,  anorexia  and 
aphonia,  fain  tings  and  vomitings,  may  succeed  one  another  in  appa- 
rently inexhaustible  yariety. 

In  what  proportion  of  cases  a  practical  recovery  takes  place  cannot 
be  determined.  As  a  rule,  however  long  the  symptoms  have  lasted. 
they  remain  disorders  of  function  oi>ly»  and  their  complete  disappear- 
ance is  always  possible.  To  this  an  exception  must  apparently  be 
made  in  the  case  of  persistent  contractures,  which,  as  already  stated, 
after  lasting  for  many  years,  may  be  attended  with  etructurat 
changes  in  the  spinal  cord  j  such  cases  are,  however,  excessively  rare. 

Becovery  from  hysteria  is  probably  always  gradual,  although  it  is 
Viery  common  for  the  individual  sjinptoma  to  cease  suddenly,  especially 
under  some  profotmd  emotion.  The  same  agent  which  disturbed,  la  a 
given  direction,  the  unstable  balance  of  the  nervous  system,  may  read* 
just  the  equilibrium,  but  without  rendering  it  more  stable  than  before ; 
and  snch  influences  are  never  permanent  in  their  effects.  Nor  are  they 
always  efficient  even  in  their  limited  degree.  It  has  been  satd  that  an 
hysterical  {laralytic  will  always  run  oxit  of  a  burning  house,  but  Weir 
Mitchell  has  mentioned  an  instance  in  which, under  such circumstaDces, 
the  patient  only  fell  down  helpless,  and  another  instance  of  this  has 
ix»me  under  my  own  notice.  A  sufficient  motive  for  sustained,  nn* 
•elfish  exertion  is  much  more  effect ual*  and  many  an  hysterical  girl 
haft  recovered  health  under  the  necessity  of  rising  from  her  conch 
to  exchange  the  part  of  invalid  for  that  of  nurse, 

Patholo<»t.— Many  points  of  the  pathology  of  hysteria  have  been 
alluded  to  in  tbe  account  of  the  characters  and  causes  of  the  diseaae, 
and  our  knowledge  of  the  subject  it  so  scanty  that  little  more  remains 
to  be  said.  The  teaching  of  anatomy  is  ptirely  negative.  The  changes 
which,  in  rare  cases,  have  been  found  on  post-mortem  examination, 
have  clearly  been  either  accidentally  associated,  or  have  merely  served 
to  evoke  the  condition  which  in  other  caaes  exists  as  an  independent 
tnalady.  The  only  disturhanoe  common  to  all  forms  of  the  affection 
is  that  of  certain  cerebral  functions,  and  we  are  not  justified  in 
looking  beyond  these  for  the  primary  derangement.  It  is  clear  that 
whatever  influence  disorders  of  other  organs  (as  those  of  the  uterus) 
may  exert^  they  merely  excite  tbe  manifestation  of  a  disease  already 
iocisting. 

Hysteria  is  probably  the  most  perfect  type  of  a  functional  malady. 
It  not  only  consists  in,  but  arisea  by,  a  functional  diaturbanoe^  a  Iom 
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cbatigea  in  the  finer  nutritioti  of  th^  nerve- elements  may  underlie  and 
result  from  it;  but  tbey  are  not,  even  in  eitreme  degree,  recognlBable 
hj  our  present  methods  of  obserTation.  To  this  one  exception  must 
be  made;  apioal  ficlerosia  may  develop  from  contracture— an  almoBt 
unique  example  of  structural  change  from  functional  disturbance. 

It  is  scarcely  wortb  wbile  to  diecuss  the  pathology  of  the  individual 
symptoms  of  hysteria,  Tbe  little  that  is  known  has  been  mentioned 
in  their  description,  and  tbe  application  to  them  of  the  general  prin- 
dplea  just  enunciated  would  be  merely  to  repeat  these  principles  in 
more  special  terms* 

Diagnosis, — The  general  condition  of  hysteria  is  usually  recognised 
without  difficulty.  The  varied  and  varying  discomforts  of  which  the 
patients  complain,  and  for  which  no  organic  cause  can  be  discovered, 
the  frequent  globus,  and  the  mental  state  are  at  once  readily  recog* 
nised.  The  special  symptoms,  when  severe^  present  greater  difficulties^ 
and  OGcaBionally  give  rise  to  perplexing  disgnostio  problems*  Not 
less  difficulty  is  presented  hy  tbe  eases  in  which  symptoms  of  hysteria 
accompany  and  complicate  other  diseases.  Slight  organic  disease  may 
be  overlooked  m  the  presence  of  h^ysteria,  while  the  opposite  error, 
that  of  mistaking  hysteria  for  organic  disease,  is  more  frequent  in  the 
severer  special  manifestations  of  tbe  functional  malady, 

Arery  important  element  in  the  diagnosis  of  the  8|>eeial  forms  of 
disease  is  furnished  by  their  conditions  of  origin,  The  patient  is  of 
the  sex  and  age  in  which  the  tendency  to  hysteria  is  strongest,  or,  if  a 
man*  presents  those  nervous  and  somewhat  effeminate  characteristtci 
rhifb  oBually  accompany  the  disposition  to  the  disease  in  the  malsL 
Tbese  c^>nsi<lerations  receive  additional  weight  from  tbe  presence  of 
the  slighter  and  more  constant  indications  of  hysteria  which  have 
bMD  already  alluded  to*  But  it  cannot  be  too  strongly  insisted  upon 
that  this  element  in  diagnosis^  although  of  great  value,  is  second  in 
absolute  importance.  Tbe  first  and  most  important  consideration  is 
the  absence  of  any  unequivocal  symptom  of  orgaiiio  disease.  Women 
who  suffer  from  other  diseases  of  the  nervous  system  are  frequently 
also  the  subjects  of  hysteria*  and  it  is  clear  tbat,  in  the  presence  of 
distinct  symptoms  of  organio  disease,  the  evidence  of  hysteria  is  of  no 
significance  as  regards  the  nature  of  the  malady,  and  only  becomes 
signiicaut  when  the  absence  of  evidence  of  such  other  disease  has 
been  ascertained.  The  first  step  in  diagnosis  is  therefore  to  search 
for  any  symptoms  which  indicate  organic  affections,  and  tbis  involves 
a  knowledge  of  the  diagnostic  symptoms  of  almost  every  other  disease 
of  tbe  nervous  system,  since  there  is  scarcely  one  which  may  not  ba 
simulated  by  this  Protean  malady. 

In  tbe  absence  of  such  unequivocal  evidence  of  organic  disease,  the 
presence  of  hysteria,  or  of  the  conditions  favorable  to  its  existence, 
beoomes  of  important  significance.  It  does  not»  however,  in  itself 
oonstitute  evidence  that  the  symptoms  are  due  to  this  cause f  the 
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aphoaia  and  bjiterical  btmiplegia.  A  lai^ngoscopio  examinatian 
showed  that  one  Tocal  cord  was  completelj  paraljeed,  the  other 
moTitig  freelj.  Laryngeal  paralysis  due  to  hysteria  is  double  t 
unilateral  paraljaia  is  always  of  organic  origiu^  and  the  case  proved 
to  be  one  of  sypbilltiQ  diBease  at  the  Burface  of  the  medutta  oblon^ta. 
It  18  unnecessary  to  consider  in  detail  the  diagnosis  of  each  of  tbe 
forms  of  hysterical  disorder,  since  their  leading  aud  characteristie 
symptoms  have  been  already  described,  and  tbe  diagnosii  reets,  in  each 
taae,  on  the  detection  of  these  charactera^  and  on  the  general  principles 
j«st  enunciated.  The  chief  differeoces  from  the  several  diseases  have^ 
moreover,  been  considered  in  the  description  of  tbe  latter.  The  die- 
tiootion  of  the  severe  eonmlsive  attacks  from  those  of  epilepsy  ii 
deeoribed  in  tbe  section  on  tbe  diagnosis  of  the  latter  disease. 

Pboowobis.— In  no  disease  does  the  prognosis,  as  regards  life  and 
recovery,  present  greater  disparity.  Tbe  danger  to  life  from  hysteria, 
even  in  its  moat  severe  forms,  is  extremely  small.  Very  rarely 
exhaustion^  consequent  on  vomiting,  ^  ,  terminates  in  death,  and  si  ill 
more  rarely  severe  laryngeal  spasm  (or  more  probably  paralysis)  has 
led  to  a  fatal  result  Other  affections,  however  severe,  are  practically 
devoid  of  danger. 

The  prognosis  as  regards  recovery  varies  with  the  circnmstaTioes  of 
the  individual  case,  according  to  tbe  severity  of  the  disease,  and  to  the 
efficiency  with  wbicb  appropriate  treatment  can  be  adopted*  As  a 
rule,  the  special  symptoms  of  hysteria  can  be  removed,  but  the  morbid 
state  of  the  nervous  system,  of  which  they  are  the  manifestations* 
persists  in  greater  or  less  degree,  so  that  it  has  been  said  that  complete 
recovery  is  as  rare  as  is  death  from  the  disease  (Jolly),  This  is  an 
exaggeration^  but  it  is  certainly  true  that  medical  skill  can  never»  by 
jeteelf ,  secure  recovery,  although,  if  tbe  patient's  conditions  of  existence 
ave  favorabTe,  if  a  life  of  active  work  and  satisfyiug  aims  can  be 
substituted  for  the  purposeless  years  which  commonly  snoceed  puberty* 
it  is  by  no  means  rare  for  all  traces  of  the  hysterical  temperament  to 
disappear,  and  a  stability  of  character  to  be  developed,  which  can 
endure  even  severe  trials  without  giving  way. 

Of  individual  groups  of  symptoms,  some  are  more  readily  influenced 
by  treatment  than  others.  Motor  paralysis  and  the  slighter  forms  of 
eonvulsion  are  those  most  easily  removed.  Hysterical  ansBsthesia  is 
more  obstinate,  and  usually  persists  long  after  any  accompanyiog  loss 
of  motor  power  has  passed  away,  Tbe  local  forms  of  spasmi  both 
the  common  contracture  and  the  rare  clonic  spasm,  are  much  more 
enduritig,  and  so  also  are  hysterical  vomiting,  local  pains,  and  tender* 
ness,  especially  of  the  spine»  and  the  severe  forms  of  by  steroid  con« 
Tuldon»  which  are  sometimes  even  more  di^cult  to  inEueuce  than 
epilepsy  itself.  It  should  be  noted  that  tbe  hysterical  &ts  in  which 
delirium  is  the  most  prominent  feature,  involve  some  danger  of 
insanity.      I  have  more  than  once  known  such  patients  to  become 
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insane.  In  all  conditions  the  general  law  is  true  that  the  prognosis 
is  favorable  in  proportion  as  definite  causes  can  be  traced  and  re- 
moved, especially  deterioration  in  the  general  health,  of  remediable 
character. 

TssATMBNT. — ^The  predisposing  causes  of  hysteria  are  to  some  degree 
avoidable.  The  psychical  condition  from  which  it  springs,  and  in 
which  it  largely  consists,  may  be  in  part  prevented  by  careful  training, 
especially  during  the  transition  from  childhood  to  youth  and  woman- 
hood.  The  characters  of  the  training  needed  are  suggested  by  the 
description  of  the  causes  of  the  disease  already  given. 

The  treatment  of  the  developed  malady  is  partly  that  of  thespeoial 
symptoms,  partly  that  of  the  underlying  condition  which  oanses  them. 
The  latter  is  infinitely  the  more  important;  the  removal  of  special 
symptoms  may  do  nothing  for  the  real  cure  of  the  patient,  and  at  best 
is  but  a  small  step  in  that  direction.  Nevertheless  their  treatment^ 
useless  alone,  is  a  valuable  adjunct  to  the  removal  of  their  canae. 

The  causes  of  hysteria  are  partly  moral,  partly  physical ;  and  tiiMt 
ment,  to  bo  effectual,  must  correspond.  The  success  of  the  measures 
adopted  will  largely  depend  on  a  caref  nl  study  of  each  case,  and  an 
accurate  recognition  of  the  relative  amount  of  physical  and  mental 
disorder.  The  first  element  in  treatment  is  the  removal  of  whatever 
defect  in  the  general  health  or  local  disorder  of  function  can  be  dis- 
covered. In  very  severe  cases,  and  especially  after  tonics  and  change 
have  been  tried  without  success,  a  method  devised  by  Weir  Mitchell, 
and  extensively  carried  out  in  this  country  by  Playfair,  will  often 
succeed.  It  consists  in  keeping  the  patient  absolutely  at  rest  in  bed^ 
and  obtaining  the  tonic  influence  of  exercise  by  daily  massage  and 
electricity — skilled  rubbing  and  kneading  the  muscles,  and  putting 
them  in  action  by  faradism.  At  the  same  time  abundant  food  is 
given  in  an  easily  digested  form.  By  this  method  the  wearying  effects 
of  fatigue  are  avoided,  and  patients  often  gain  flesh  and  colour 
rapidly.  It  must  be  remembered,  however,  that  the  system  is  only 
needed  in  severe  cases,  and  that  the  skilled  rubbing  and  electricity  are 
essential.  Without  these,  rest  in  bed  will  probably  convert  the 
patient  into  a  helpless  invalid.  This  method  has,  however,  another 
use;  it  affords  an  effective  vehicle  for  moral  treatment.  For  this 
purpose  the  patient  is  isolated  during  the  course,  except  from  the 
necessary  attendant.  The  isolation  is  not  only  of  great  influence  in 
itself,  but  affords  an  opportunity  for  influencing  the  mind,  and  to  this 
the  unquestionable  success  of  the  treatment  is  largely  due.* 

•  The  details  of  the  treatment  are  described  in  Weir  Mitchell's  books,  'Fat  and 
Blood/  and  *  Nervous  Diseases  in  Women,'  and  by  Playfair,  *  The  Treatment  of  Nerve 
Prostration  and  Hysteria,'  1882.  Twenty  years  ago  Russell  Reynolds  ("  On  Farm- 
lysis  and  other  Disorders  of  Motion  dependent  on  Idea»"  *  Brit.  Med.  Jouni./  Nov. 
6th,  1869,  p.  488)  pointed  oat  the  value  of  massage  in  the  treatment  of  them 
paUics. 
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Of  organic  demngeiuenta  reqviiring  special  treatment,  those  of  the 
digestiire  organs  are  the  most  frequent.  Thej  need  special  adapta- 
tion of  the  tonio  treatment  and  careful  diet.  CoDstipation  is  often 
troublesome,  aud  may  task  to  the  utmost  the  resources  of  the  phjsU 
cian  and  the  pharmacopoeia.  It  is  of  tbe  greatest  importance  to 
secure  dailj  action  of  tbe  bowels,  for  which  moderate  doses  of  aperi- 
ents will  often  suffice,  when  very  large  doses  are  ineffectual  to  over- 
come  the  accumulations  of  a  longer  period.  In  obstinate  cases^  in 
which  enemata  have  to  be  employed,  it  is  beat  to  combine  tbese  with 
aperients,  and  tbe  injectiou  should  be  given  at  the  time  at  which  the 
medicine  ought  to  act;  the  two  influences,  thus  united^  will  often  be 
effectual  when  each,  separately,  is  powerless. 

The  ovarian  tenderness  and  pain,  as  a  rule,  need  no  local  treatment; 
they  are  neuralgic  in  nature,  depending  on  the  general  condition  of 
the  nervous  system,  and  pass  away  with  tiie  latter.  Tbe  treatment  of 
ntdrine  derangements  needs  much  judgment  and  cautioa.  It  has 
beeu  already  stated  that  uterine  conditions  which  cause  no  obtrusive 
symptoms  have  rarely  any  ittfluence  on  the  disease,  aud  tbey  ebould 
AS  a  rule  he  left  alone.  Both  amenorrhoea  and  monorrhagia  disappear 
vhen  the  general  health  is  improved.  If  there  are  symptoms  that 
suggest  positive  uterine  disturbance,  such  as  sacral  pain,  '*  bearing 
down,'*  or  great  menstrual  discomfort,  tbe  question  of  local  treatment 
baa  to  be  enter! aiued.  If  tbe  patient  is  a  mairied  woman  it  is  well 
that,  at  the  outset,  the  actual  condition  should  be  ascertained  by  & 
Taginal  examination,  and  any  distinct  derangement  put  right;  it  being 
remembered,  however,  that  mere  uterine  tenderness  is  oftt?n  simply  a 
neurotic  hypersesthesia,  and  is  aggravated  instead  of  being  relieved  by 
local  treatment*  and  that  even  uterine  displacements  are  not  always 
either  morbid  or  remediable.  If  the  patient  is  unmarried,  local 
treatment,  and  even  a  single  vaginal  examination,  is  often  proliflo 
of  indirect  evil,  and  it  is  better,  even  if  tbe  local  symptoma  are  trouble- 
some, to  /ee,  first,  the  effect  upon  them  of  the  improvement  of  the 
general  health  and  nerve- state,  aud  onlj  when  this  fails  should  the 
state  of  the  uterus  be  ascertained.  It  ia  extremely  doubtful  whether 
any  local  condition,  for  the  discovery  or  treatment  of  which  the 
speculum  is  necessary,  has,  in  the  virgin,  any  influence  on  tbe  origin 
or  course  of  the  symptoms  of  bysteriiu 

The  success  that  has  followed  tbe  removal  of  both  ovaries  in  Tery 
•evere  and  long*  con  tinned  cases  has  been  before  mentioned  \  it  may 
have  been  due  much  more  to  the  indirect  than  to  the  direct  effects  of 
the  operation.  Whether  or  not  this  is  jtistifiable  in  any  case  ia  m 
grave  and  open  question.  It  must  b«  remembered  that  there  is  no 
degree  of  the  disease  that  precludes  tbe  hope  of  great  amelioratiou  hf 
other  means,  aud  that  thtj  o]>eration«  while  it  may  not  lessen  the 
malady*  ia  certain  to  have  its  own  serious  consequences. 

The  moral  treatment  of  hysteria,  as  it  is  the  moat  important^ 
ia  alao  the  mo^t   difficult}    needing  alike   insight,  ingennit^,  and 
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motiTe  force,  irksome  measarea  are  sometimes  necesaary,  adopted 

of  course  ostensiblj  for  medical  and  not  for  moral  purpoaea,  and  it  is 
in  these  case  a  that  the  Weir-Mitebetl  Bjstem  is  occaBioiially  most 
Bticceasf uL  The  increase  or  relaxation  of  the  strict  treatment  afforda 
an  elective  means  of  punisbmeDt  or  reward,  bj  which  the  will 
maj  be  etimuiated  and  moral  inactiritj  dispelled.  In  all  cases 
each  Bnccessf ul  effort  must  be  commended,  and  the  patient  made 
to  realise  the  progress  that  has  been  effected,  and  tLo  promise  of 
reooverj  which  it  supplies.  Care  must,  however,  be  taken  not  to 
push  the  patient  on  too  rapidlj*  When  once  the  will  has  been  won 
over»  the  patient  is  apt  to  try  too  much,  and  recovery  from  a  dia- 
couraging  relapse  may  be  far  more  difficult  than  was  the  original 
advance.  Power  has  not  only  to  be  evoked  but  consolidated,  and  the 
real  progress  is  often  less  than  that  which  is  apparent.* 

In  many  cases  also  the  art  of  control  over  mind  and  muscle  has 
been  lost,  and  the  will  has  to  be  re-educated  by  slow  aud  gradual 
steps.  The  patient  must  be  made  to  realise  thnt  deliberate  endeavour, 
fruitlesa  at  first,  will  be  effectual  at  last*  A  direct  effort  to  control 
the  onset  of  a  hysteroid  fit  may  at  first  be  n  a  successful,  but  if  the 
patient  can  learn  by  some  expedient,  such  as  a  suddeo  exertion  or  a 
sluice  with  cold  water*  to  keep  off  the  paroxysm,  she  will  gradually 
need  less  and  lass  the  adventitious  help,  and  be  able  to  control  the  fit 
by  a  mere  effort  of  the  will.  So  with  paralysis;  a  deliberate  and  well- 
iutended  effort  to  walk  may  fail,  but  by  learning  to  stand,  first  with 
support,  then  alone,  and  then  to  walk  with  help,  the  will  slowly  regains 
its  lost  power.  All  progress  must  be  gradual  to  be  enduring;  haste 
often  causes  a  troublesome  and  dishearteniog  relapse. 

It  is  perhaps  not  supertiuoua  to  caution  the  physician  agalost 
increasiog  the  morbid  sU\te  by  nnr  proceeding  of  his  own.  Attention 
is  a  potent  intensifier  of  the  symptoms  of  hysteria,  and  by  too  fre- 
quent examination  and  demonstration,  certain  phenomena,  such  %b 
anassthesia,  may  be  kept  up,  which  would  disappear  if  disregarded* 
Especially  is  this  cautioti  necessary  regarding  the  induction  of  the 
hypnotic  state  and  of  conruUive  phenomena,  which  is  always  harmful, 
and  sometimes  perpetuates  the  malady. 

Apart  from  the  tonics  already  mentioned,  certain  drugs  have,  for 
many  centuries,  been  held  in  repute  as  powerful  "  an ti hysterical  *' 
remedies,  They  are  for  the  moat  part  substances  of  nauseous  taste 
(musk,  asafcetida,  valerian,  &c.)f  and  their  early  use  was  associated 
with  the  theory  that,  by  their  offensire  character,  they  drove  the 
errant  uterus  back  to  its  place.  Alth(»ugh  by  some  recent  writers 
their  iDfiuenoe  for  good  is  discredited,  they  are  still  largely  employed. 
Most  of  them  undoubtedly  have  a  stimulant  a(!tion  on  the  nervous 
system,  which  is  imperfectly  recognised  by  their  designation  as  "anti- 
spasmodics.'*    Their  flavour  is  usually  (though  not  always)  most 

•  The  vBrioui  point*  iti  maii^gcFmant  sre  admintbty  di*caii€<l  by  Weir  Mitche  I 

(be.  eit.). 
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perpetuated  hy  repeated  medical  iDTestigatton.  If  tta  def^ree  fttid 
persistence  reuder  local  treatment  desirable,  faradisatien  with  a  wire 
brush,  or  sparks  from  a  friction  machine,  are  the  most  effectual. 
Amaurosis  m&^  be  treated  bj  stimiilatioQ  of  the  retina  hy  a  feeble 
Toltaic  current,  slowlj  interrupted.  Losfe  of  hearing  and  of  taste  need 
QO  special  treatment. 

Hysterical  aphonia  sometimes  jields  at  ooee  to  exhortation  or  to 
the  introduction  of  the  laryngoscope.  It  can  usually  be  remo?ed  by 
f;iradism  applied  to  the  exterior  of  the  larynx,  the  patient  being  made 
to  utter  a  sound  during  the  operation.  If  this  fails,  sparks  from  a 
static  machine  may  succeed*  In  o'bstinate  cases,  faradism  to  the 
interior  of  the  larynx  or  a  circular  blister  round  the  throat,  is  usually 
effectual,  but  I  have  never  found  the  former  necessary.  Aphonia  is 
very  prone  to  relapse  unless  it«  removal  i«  combined  with  radical  treat* 
ment.  In  the  defective  co-ordination  of  the  respiratory  and  laryngeal 
muscles.  Weir  Mitchell  has  found  the  most  effectual  plan  is  to  insist 
on  all  utterances  being  preceded  by  a  de^p  inspiration. 

For  paralysis  of  tbe  limbs,  no  single  remedy  is  so  effectual  as 
faradism.  The  movement  of  the  muscles,  and  the  pain  produced, 
have  often  a  profound  effect*  In  slight  cases  the  full  power  of  move- 
ment may  be  restored  by  a  single  application*  More  often  its  use  has 
to  be  repeated,  and  the  effect  is  gradual,  each  application  being  foU 
lovreil  by  a  slight  increase  In  power.  It  is  important  that  the  patient 
iLould  expect  the  gain  in  power  which  will  follow  its  use.  In  severe 
eases,  the  calls  to  increased  effort  must  bo  veij  gradual  and  systematio^ 
care  being  taken  that  no  attempt  is  allowed  to  fail  entirely,  or  Is  pro* 
longed  to  fatigue.  In  severe  inco-ordination,  the  power  of  steady 
movement  has  to  be  carefully  and  gradually  trained;  if  necessary, 
first  in  bed  and  thea  on  "  all  fours,'*  the  erect  position  being  gradu- 
ally assumed.  Great  assistance  Is  often  derived^  in  both  ataxy  and 
weakness,  from  a  steady  frame  on  wheels,  or  from  sticks  or  crutches 
wbich  have  a  concave  handle  for  the  grasp  and  a  large  ffat  base, 
eight  inches  by  two,  covered  with  india  rubber,  as  suggested  by  Weir 
Mitchell. 

Contracture  of  limbs  can  sometimes  he  removed  by  an  unfamiliar 
■gent  which  produces  a  strong  sensory  and  moml  impression,  such  as 
faradisni,  or  static  electricity,  or  a  circular  blister  around  the  limb. 
If  these  fail,  more  gentle  and  continuous  measures  must  be  adopted. 
Tiolent  physical  force  ia  seldom  suocesaful,  and  not  rarely  does  harm, 
failiog  to  relieve  the  symptoms,  and  inducing  other  nerve  troubles. 
Occasionally,  contracture  may  be  removed  by  chloroform,  and  the 
relaxed  limb  fixed  in  some  other  posture  before  the  patient  recovers 
consciousness.  More  permanently  sucoessful,  however,  is  rubbing 
(which  rarely  fails,  for  a  time,  to  lessen  the  contracture),  com  lined 
with  gentle  passive  movement ;  the  position  of  the  limb  may  be 
slowly  changed  by  means  of  splints.  The  voltaic  current  is  rarely  of 
lervioe.     Whan  the  contraction   ia   lesbened*  sjitematic  Toluntaiy 


^remen^   ihould  he  ludded*    Mftny  furm»  are  eitreoaelj  ob^tmnK 

ud  their  treatment  requires  great  piitieoc?e  and  perseTeTunce.     Cod 

Action  of  the  musclet  of  the  jaw  is  an  exception,  and  geuenUlj  dw* 

^ars  spontatjeoualy  if  diBregafded* 
i  liantom  tumours  in  the  ahdomeia  are  beat  left  alone.  They  cBMm 
little  inconTenienoOj  and  are  often  perpetuated  by  local  treatment 
Faradiam  to  the  mnecles  which  are  relaxed  will  lessen  the  protninenee 
duriiig  the  application,  and  this,  EOoHimei  eoinbiDed  with  rubbjjif, 
may  he  employed  if  any  local  treatment  i»  thought  desirable. 

The  tremor-like  fortui  of  clonic  ipasm  are  merely  ftcceisory  to  the 
weakneBa  and  contrftcture,  and  dliappear  with  these.  More  riolenl 
local  «pasma  are  often  removed  by  a  dLreular  blUler  around  the  limtv 
hut  ihey  aie  occaiionftUy  extreroely  obstiuiite,  and  resist  all  sym- 
ptomatic tteatrnt-nt,  yielding  only  to  the  radical  amelioration  of  the 
by  steroid  state.  This  ii  true  also  of  rhythmical  spasm »  whkh,  how* 
e?eT,  as  a  ru!e»  Is  more  amen.iblo  to  treatmentft  and  is  aometimes 
arrested  by  hypodermic  injection  of  morphiat  atropine,  or  arsenic 
The  occaaignal  use  of  merjihia  for  such  a  symptom  etitailt  less  danger 
than  its  employment  for  the  relief  of  paiD. 

Th^  visceral  symptoms  of  hyBieria  alio  gi^e  great  trouble.  In  ano> 
f^xia  aod  refusal  of  food,  the  patient  must  he  compelled  to  take  liquid 
Of  pulpy  iood,  and  it  ia  often  best  for  the  nurse  to  feed  the  patieot. 
If  even  this  is  refund,  the  na^al  tube  may  be  employed,  or  rectal 
iojectiontf ;  these  operations  are  often  interfered  with  by  the  ooeur- 
rence  of  hysteroid  conTulsions,  which  usually  prevent  the  employment 
of  the  stomach-pump.  The  nasal  tube  should  not  be  defemd  toe 
long;  its  moral  effect  is  very  great,  and  may  save  much  further 
trouble.  By  means  of  this,  or  tiie  ceaophageal  tube,  food  may  be  giTM 
prepared  as  described  below.* 

Hysterical  yomiting  is  often  most  troublesome,  both  on  aeoount  of 
its  obstinacy  and  of  the  impaired  nutrition  to  which  it  may  giye  rise. 
It  is  best  treated  by  absolute  rest,  liquid  food,  and  the  spare  feeding 
which  rest  renders  adequate.  The  rejection  of  food  should  be  met 
by  judicious  disgust,  and  a  more  liberal  diet  may  be  promised  on  its 
cessation.  Severe  vomiting  is  one  of  the  symptoms  for  the  treatmeDt 
of  which  seclusion  is  most  usef  uL  When  other  means  fail,  forced  feed- 
ing by  the  stomach-pump  has  been  successful.  The  aroidanoe  of  the 
act  of  swallowing  seems  to  have  something  to  do  with  the  retention 
of  food,  since  when  injected  food  has  for  some  time  been  retained, 
that  taken  in  the  ordinary  way  may  still  be  Tomited  (Dujardin- 
Beaumetz). 

•  Debove,  who  haa  largely  employed  this  forced  feeding,  reoommends  that  tlie 
daily  qoantity  ahonld  be  5  pinta  of  milk,  1^  poonUs  of  meat,  12  eggs,  snd  slis  ilov 
of  cooked  and  dried  lentils.  The  raw  meat  ii  minoed,  warmed,  prewed,  plaesd  la  a 
atove  and  dried  thoroaghly,  and  reduced  in  a  mortar  to  an  aatrsmely  Ans  powte. 
The  lentils  should  also  be  cooked  and  then  pounded.  The  whole  ia  mixed  with  the 
milk  and  with  the  beaten-ap  eggs,  and  given  in  foor  or  five  ii^Jsetknis  into  the 
tlomach  (•  Qas.  m^  de  Paria,' 1882,  p.  806). 
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The  ¥a«a-niot(Hr  lyinpioiiis  of  hysteria  rarelj  yield  to  direct  treat* 

■mi.    Ooeanonally  digitalii  leeeent  the  palpitation,  and  the  flasbingi 

'  aad  cardiao  disoomfort  are  reliered  bj  belladonna ;  bat  in  spite  of  tbe 

^^parent  independence  of  these  troublesome  symptoms,  the  radical 

^  treatment  of  the  disease  is  osnally  tbe  only  means  of  affording  more 

^  iktm  temporary  relief. 

^    Ikt  trsatment  of  the  caeee  which  present  hysteroid  conmlsions 

^^mwt  Taiy  according  to  the  nature  of  the  seizures.    It  has  been  men- 

i  that  the  attacks^  of  which  such  convulsions  are  the  oonspicnons 

B,  may  be  really  oomponod,  consisting  of  a  true  epileptic  fit  and 

^■Vf  hysteroid  oonTulsion  as  a  post-epileptic  phenomenon.    In  such 

i«aM8»  the  treatment  has  to  be  that  for  epilepsy,  and  bromides  do  most 

fMl*    Where,  however,  there  is  no  real  epileptic  element,  and  the 

aMMhs  are  purely  hysteroid,  bromides  usua]]y  fail,  and  other  agents 

tineiimea  succeed.    Moral  treatment  has  a  great  inflaence  on  many 

these  cases.    The  attacks  often  cease  at  once  when  the  patient  is 

Imitt^  to  a  hospital.    If  they  do  not,  she  should  be  ui^ged  to 

oieaToiir  to  control  them.    The  attempt  will  often  be  aided  by  the 

et  of  drugs  io  rendering  the  attacks  less  severe,  and  the  patient 

Muid  be  itn pressed  with  the  fact  that  attempts  at  control,  which  may 

I'C  failed  before,  will,  thus  aided,  be  more  successfuL    When  direct 

nlrol  fails,  various  expedients  may  afford  help,  as  cold  water, 

sUing-salts.  Ac. 

eiert  more  influence  on  the  convulsions  than  on  many  of 

uiber  ejuiptoms  of  hjsteria.     Those  that  are  most  useful  are 

L  Tiilermimte  of  sine,  iron,  morphia,  and  turpentine.    Iron  appears 

|o  good  by  a  special  action  on  tbe  nerve-centres,  apart  from  its 

itiiuc  effect,  and  is  especially  useful  in  the  hysteroid  attacks 

occur  ia  boys.    Turpentine  may  be  given  in  ten-minim  doses, 

}il&lly  increased  until  slight  symptoms  of  strangnry  are  produced. 

It  mtjit  be  omitted  for  a  few  days.    It  is  perhaps  more  useful 

auy  other  single  remedy. 

^le  onset  of  slight  hysterical  seisures,  emotional  in  character,  may 

be  averted  by  an  **  antispasmodic  "  draught  of  ether,  lavender, 

and  sometimes  by  the  inhalation  of  nitrite  of  amjl.    The  de- 

(«4  attack  may  also  be  usually  arrested,  although  the  means  most 

ijal  for  this  are  not  the  same  in  all  cases.    A  douche  of  cold 

i  the  head  often  succeeds,  but  it  sometimes  needs  to  be  very 

the  first  jugful  may  only  increase  the  violence  of  the  convul- 

^d  a  second  may  arreet  it.    When  so  much  water  is  needed,  it 

i^v  remedy.    A  few  teaspooufuls  poured  into  the  mouth,  or, 

;  c]r>.>)d,  into  the  nostrils,  are  often  at  once  effectual,  appa- 

i»r  BtiTiivilating  tbe  respiratory  centre.    Tbe  same  result  may 

le  effected  by  Dr.  Hare's  plan  of  closing  the  mouth  and  nose 

wel  for  fifteen  or  twenty  seconds     Sternutatories  usually  faiL 

method  of  cutting  short  an  attack  is  a  painful  impression. 

A  (or  other  hysterogenic)  tendorness  is  known  to  exist,  firm 
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m^dioine  is  •mftll.  The  phenoxnona  are  chieflj  important  from  their 
oorrespoadence  with  the  similar  states  that  arise  spontaneouslj. 
Hence  a  rerj  brief  outline  of  the  most  important  facts  maj  be  giTon. 


Ihduoid  Hypnotism. 

Three  diffei'ent  conditions  may  be  produced  in  the  hysterical,  aud 
have  been  thus  summarised  by  Charcot:* 

1.  A  eakUepUc  condition  may  arise  under  the  influence  of  some  loud 
unexpected  sound  or  dazzling  Ught,  or  persistent  fixation  of  an  object 
by  the  eyes.  It  may  also  occur  as  a  sequel  to  the  second  form,  the 
state  of  lethargy,  if  the  eyelids  of  the  lethargic  patient  are  raised  in  a 
well-lighted  room.  The  cataleptic  condition  is  characterised  by  rigid 
fixation  of  the  limbs,  with  open  eyes,  a  stiff  look,  and  slow  breathing. 
In  spite  of  the  fixation  of  the  limbs,  they  can  be  moved  passively  with 
great  readiness,  and  remain  in  whatever  posture  they  are  placed  in, 
without  apparent  fatigue.  Very  little  evidence  of  myotatic  irritability 
can  be  elicited.  The  skin  is  completely  anssthetic,  but  the  organs 
of  special  sense  retain  their  sensibility,  at  least  in  part,  and  through 
their  means  the  subject  can  be  induced  to  perform  automatic  actions 
of  a  more  or  less  complicated  character,  by  imitation,  or  by  the  sug- 
gestions of  description,  but  when  left  to  herself  relapses  into  the  state 
of  statuesque  rigidity.  • 

2.  The  lethargic  condition.  A  person  in  the  cataleptic  state  just 
described  may  pass  into  the  lethargic  condition  on  the  occurrence  of  a 
deep  inspiration,  or  the  transition  may  be  induced  by  closing  both  eyes, 
or  by  darkening  tbe  roouL  The  condition  may  be  primarily  induced 
by  prolonged  fixation  of  the  eyes.  In  this  state  the  eyes  are  c!oted  or 
half  closed,  and  the  globes  deviate  upwards  and  inwards.  There  is 
complete  relaxation  of  the  muscles,  and  the  limbs  fall  when  raised. 
Mjotatic  irritability  is  greatly  augmented,  and  there  is  an  extra- 
ordinary  increase  in  the  mechanical  excitability  of  tbe  nerves  and 
muscles,  so  that  contraction  follows  not  only  a  tap  on  the  muscles 
but  pressure  ou  the  nerves.  A  pointed  object  pressed  on  the  "  motor 
point"  of  a  muscle  will  put  it  in  action  just  as  does  faradism. 
In  the  limbs  and  trunk  the  contractions  thus  produced  continue; 
they  may  even  persist  after  tbe  patient  has  emerged  from  the 
lethargy,  and  can  only  be  removed  by  stimulation  of  the  antagonisU. 
In  the  face,  tbe  contraction  ceases  when  tbe  pressure  is  discontinued. 
There  is  complete  ansssthesia,  not  only  in  tbe  skin  but  also  in  the 
organs  of  special  sense.  If  the  eyelids  are  raised  in  a  lighted  room, 
the  lethargy  passes  into  tbe  first  condition,  that  of  catalepsy,  and  if 
only  one  eyelid  is  raised,  tbe  change  occurs  only  on  the  corresponding 
side,  so  that  the  two  conditions  co-exist  and  can  be  contrasted. 

•  *  Progi^i  mid^'  1882,  p.  124;  and  « Lemons  Mat  Syi.  Nerr.' 
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L  in  anj  porition  in  which  thej  m%j  be  placed.  The  resistance 
to  passive  moTement  is  peenliar ;  it  is  as  if  the  limbs  were  made  of 
wax*  and  hence  the  condition  has  been  tenned/e«i&t7tiaf  eeretL  The 
rigiditj  commonlj  yields  slowly  to  gprayitation.  The  coantonanoe  is 
usually  expressionless.  The  respiratory  moTements  and  heart's 
action  are  weakened.  Substances  placed  in  the  back  of  the  month 
are  swallowed,  but  slowly.  The  state  of  sensibility  varies ;  in  pro- 
found conditions  of  catalepsy  it  is  lost  to  touch,  pain,  and  electricity, 
and  no  reflax  movements  can  be  induced  even  by  touching  the  con- 
junctiva. In  other  cases  partial  sensibility  remains,  and  reflex  pheno- 
mena may  be  excited.  In  rare  instances  paroxysmal  hypernsthesia  is 
present.  Consciousness  is  frequently  lost,  but  may  remain  more  or  less 
obscured,  rarely  intact  The  temperature  is  commonly  lowered.  The 
attack  may  last  a  few  minutes  or  several  hours.  Becovery  is  gradual 
or  sudden ;  it  is  oommon  for  the  patient  at  first  to  be  unable  to  speak. 
Sometimes  a  strange  periodicity  may  be  observed  in  the  occurrence  of 
the  paroxysms.  In  the  intervals  between  the  attacks,  headache,  gid- 
diness, or  hysterical  manifestations  may  be  present,  or  the  patient  may 
feel  and  seem  perfectly  welL 

Patholoot. — ^In  the  passive  movement  of  a  limb,  the  muscles  have 
their  course  lengthened  or  shortened,  by  the  approximation  or  reces- 
sion of  their  points  of  attachment,  yet  they  remain  in  a  state  of  tonic 
contraction  uniformly  adapted  to  their  shortening  or  elongation.  This 
must  be  the  result  of  adjusted  activity  of  the  motor  cells  of  the  spinal 
cord,  determined  by  the  afferent  impressions  from  the  muscle-nerves, 
the  result  of  increased  or  lessened  tension ;  we  have  seen  (voL  i)  that 
tension  is  one  of  the  modes  in  which  they  are  stimulated.  If  the 
adjusted  activity  of  the  cells  and  tonic  contraction  of  the  muscles  are 
abnormally  great,  although  varied  in  normal  proportion,  the  state  of 
the  limb  must  be  that  wb^ch  exists  in  catalepsy.  We  cannot  be  wrong 
in  assuming  this  mechanism.  But  the  spiuaJ  cells  are  influenced  by 
those  of  the  cerebral  cortex,  which  are  apparently  also  regulated  by 
afferent  impulses  from  the  muscles  (see  vol.  i,  p.  202),  and  it  is  probable 
that  the  over-action  arises  here,  and  that  the  staCe  of  the  spinal 
mechanism  is  secondary.  This  is  probable,  first  because  no  simple 
excess  of  the  action  of  the  spinal  centres,  known  to  be  such,  gives  rise 
to  the  phenomenon  ;  and  secondly,  because  the  state  can  be  produced 
by  infiuences  acting  on  the  cortex,  and  disturbing  its  higher  functions. 
The  lower  cortical  centres  seem  to  be  controlled  by  the  higher,  and  the 
control  is  evidently  deficient  in  hysteria,  in  which  catalepsy  especially 
occurs.  A  deficient  control  of  the  motor  centres  of  the  cortex,  per- 
mitting their  over-action,  regulated  by  the  afferent  impulses,  and 
repeated  in  the  spinal  cord,  is  the  best  theory  we  can  at  present  frame 
of  the  process  of  catalepsy. 

The  DiAONosis  of  the  condition  presents  no  difficulty.  Many  cases 
of  simple  trance  have  been  included  under  the  term  "  catalepsy,"  but 
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the  immediate  excitant,  or  an  attack  maj  follow  an  hjBterical  conynl. 
riou*  Weir  Mitchell  hat  described  a  case  in  which  conrersation  on 
anj  nnpleasant  snbject  wonld  bring  on  an  attack.  In  one  celebrated 
ease»  that  of  Colonel  TowuRend,  the  state  conld  be  induced  volnntarilj^ 
and  in  one  attack  so  induced  he  died.  Voluntary  induction  is  not 
uncommon  in  the  East.  The  production  of  the  state  in  hysterical 
■nbjects  has  been  already  described. 

A  similar  condition  is  sometimes  observed  in  the  insane,  especially 
in  the  subjects  of  chronic  delusional  insanity.  Sleep,  during  which 
liquids  are  swallowed,  may  last  for  four  or  six  weeks.  Several  such 
attacks  may  be  separated  by  intervals  of  a  few  days  or  a  fortnight. 
They  oocor  without  obvious  exciting  cause.* 

BT]fPTOM8.^The  onset  of  the  common  form  of  trance  is  usually 
sndden.  In  one  case  that  came  under  my  notice,  a  girl  went  into  a 
room  by  herself,  and  was  found,  shoitly  afterwards,  in  a  state  of 
trance-sleep  that  lasted  forty -eight  hours.  Another  case,  recorded  by 
Madden,  came  on  in  a  similar  manner,  and  lasted  for  a  fortnight 
The  onset  has  been  occasionally  attended  by  a  sensation  resembling 
the  globus  hystericus.  In  the  cases  after  typhoid,  the  delirium  of 
the  fever  has  passed  into  a  condition  of  oomatose  sleep  that  lasted  for 
several  weeks ;  this  sequel  may  be  connected  with  the  marked  mental 
weakness  or  loss  of  speech  that  sometimes  succeeds  this  disease. 
After  influenza,  a  patient  has  suddenly  passed  into  such  trance-sleep, 
and  has  wakened  spontaneously  after  a  few  hours  or  days. 

During  the  trance  state  the  face  is  usually  pale.  The  limbs  are 
relaxed,  as  a  rule,  throughout  the  attack,  but  sometimes  there  has 
been  brief  initial  stiffness,  or  occasional  transient  cataleptic  rigidity ; 
tonic  spasm  and  distinct  hysteroid  convulsions  have  occurred  from 
time  to  time  in  some  cases.  The  eyelids  are  closed,  and  attempts  to 
open  them  are  resisted.  The  eyeballs  are  usually  directed  upwards 
and  to  one  side ;  in  hysterical  trance  they  sometimes  converge.  The 
pupils  are  moderately  dilated  or  contracted,  and  almost  always  act  to 
light.  Beflex  action  in  the  limbs  has  been  lost  in  deep  trance,  increased 
in  slight  cases,  and  cutaneous  stimulation  sometimes  induces  muscular 
contracture.  The  reflex  action  from  the  conjunctiva  and  nose  may 
be  lost,  and  prassure  on  the  ovarian  region,  if  this  was  tender,  may 
have  no  effect.  In  profound  trance  the  mental  functions  seem  to 
be  in  complete  abeyance,  but  in  slighter  degrees  the  patient  may  be 
aware  of  all  that  passes,  although  unable  to  make  even  the  slightest 
manifestation  of  consciousness.  The  special  senses  may  eveu  be  un- 
naturally acute.  Occasionally  there  is  evidence  of  spontaneous  mental 
action,  analogous  to  dreaming,  manifested  by  exclamations,  and  even 
by  movements ;  in  rare  cases  there  is  the  "  obedient  automatism  "  so 
conspicuous  in  the  induced  trance,  in  which  hallucinations  can  be 
generated,  and  actions  excited,  by  suggestions  made  to  the  patient. 
•  See  Szezypiorski, '  Ann.  m^d.-pijch.,'  Nov.,  1891. 
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local  cerobnd  lesion  or  a  toxic  canse.  Oilier  diagpostie  sjoiptoms  are 
the  pallor  and  Tatcolar  depression,  the  oconrrenee  of  conTolsiTe 
phenomena  of  hysieroid  type,  and  the  preyions  existence  of  other 
manifestations  of  hysteria.  These  symptoms  sufficiently  distinguish 
trance-sleep  from  apoplexy,  for  which,  at  the  onset,  it  is  sometimes 
mistaken.  Tbe  distinction  from  catalepsy  rests  on  the  muscular 
relaxation. 

In  cases  of  **  death-trance,**  in  which  no  sign  of  Titalitj  can  be 
vsoognised,  tbe  presence  of  life  may  be  ascertained  (1)  by  the  absence 
of  any  sign  of  decomposition;  (2)  by  the  normal  appearance  of  tbe 
fundus  oouli  as  seen  with  the  ophthalmoscope ;  (3)  by  the  persistence 
of  the  excitability  of  the  muscles  to  electricity.  This  excitability  dis- 
appears in  three  hours  after  actual  death.  In  a  case  obserred  by 
Bosenthal,  thirty  hours  after  supposed  death  the  muscles  were  still 
excitable,  and  in  forty-four  hours  the  patient  awoke. 

PsooNOSis. — ^In  most  cases  of  lethargy  the  ultimate  prognosis  is 
good.  The  slighter  the  degree  of  the  trance  the  shorter  is  likely  to 
be  its  duration.  The  prognosis  is  grare  only  when  the  lethargy  has 
been  preceded  by  a  state  of  great  physical  depression,  especially  when 
the  condition  has  succeeded  an  acute  disease. 

Tbsatmxht. — The  treatment  has  to  be  directed  to  two  ends ;  the 
maintenance  of  life,  and  the  arrest  of  the  trance.  Adnuitage  must  be 
taken  of  any  intorvals  of  semi-consciousness  to  giro  nourishment  in  a 
concentrated  form.  If  swallowing  is  continuously  impossible,  food 
must  be  given  by  the  nasal  tube,  or  by  enemata.  Warmth  should  be 
applied  to  the  extremities,  and  care  taken  to  prevent  bedsores.  In 
severe  cases,  every  attempt  at  arrest  is  often  fruitless.  In  cases  of 
moderate  severity  stimulation  of  the  skin  is  effective  in  rousing  the 
patient.  The  most  powerful  cutaneous  excitant  is  strong  faradisuL 
In  one  case,  which  had  lasted  for  thirty-six  hours,  I  found  that  the 
application  of  strong  faradism  to  the  arm  quickly  cut  short  the  trance. 
In  another  case,  which  lasted  for  several  months,  this  treatment  had 
for  a  long  time  no  influence ;  afterwards  the  patient  could  be  partially 
roused  for  a  short  time  by  faradism,  and  by  repeating  the  application 
at  the  same  hour  every  day,  a  tendency  to  periodical  waking  was 
established,  the  remissions  became  longer  and  more  complete,  and  the 
attack  was  ultimately  brought  to  an  end.  Nervine  stimulants,  such 
as  ether  and  valerian,  may  be  given  by  the  bowel,  or  sulphuric  ether 
may  be  injected  subeutaneously.  Alcohol  must  be  given  with  caution 
and  in  small  quantities;  enemata  of  strong  coffee  are  often  more 
usefuL  It  is  probable  that  nitro- glycerine,  or  the  inhalation  of 
nitrite  of  amyl,  would  have  considerable  influence.  Transfusion  of 
blood  has  been  proposed,  and  would  be  justified  in  cases  following  ex- 
hausting disease  when  death  is  threatened.  The  recurrence  of  attacks 
must  be  prevented  by  the  improvement  of  health,  physical  and  moral. 
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Apbicah  Lethabot. — A  curiotis  maladj,  presenting  similar  sonmo- 
lenoe  but  of  verj  different  nature,  is  the  ^  sleeping  sickness  "  of  the 
West  Coast  of  Africa,  met  with  cbiefl j  in  tbe  Congo  and  Sierra  Leona 
regions.  It  is  said  to  prevail  less  at  the  coast  than  inland,  and  to  be 
espedallj  severe  in  the  vallej  of  the  Cod  go.  It  affects  exdusivelj 
negroes  (bj  whom  it  is  much  dreaded),  and  occurs  in  both  sexes  and 
at  all  ages,  but  is  most  frequent  in  males  between  twelve  and  twenty. 
Except  that  depressing  emotions  seem  to  predispose  to  it,  the  proxi- 
mate causes  are  entirely  unknown.  Europeans  living  in  the  same 
localities  are  exempt.  Swelling  of  the  cervical  glands  sometimes 
occurs  at  the  onset,  and  thej  are  excised  by  the  native  doctors  as  a 
remedial  measure ;  but  the  condition  is  not  invariable,  and  its  influ- 
ence is  doubtful.  The  general  health  at  first  is  good.  There  is  a 
gradually  increasing  tendency  to  somnolence,  and  the  patient  will  fall 
asleep  at  various  and  unusual  times,  at  his  work  or  over  his  meals. 
A  tendency  to  persistent  drooping  of  the  upper  lids  sometimes  occurs 
at  the  onset.  At  first  he  can  be  roused,  and  if  treated  by  cutaneous 
stimulation  and  purging,  the  symptoms  may  be  removed  for  a  little 
time^  but  they  soon  recur  and  increase  in  spite  of  treatment;  the 
periods  of  sleep  grow  longer  and  more  frequent  until  the  patient  is 
always  asleep,  is  reduced  to  a  merely  "vegetative"  existence,  and 
ultimately  cannot  be  induced  to  take  food.  He  gradually  emaciates, 
and  dies  at  the  end  of  three,  six,  or  twelve  months  from  the  onset  of 
the  symptoms.  Just  before  death  the  disposition  for  sleep  often 
ceases.  The  disease  is  extremely  fatal.  Guiriu  met  with  148  caseSi 
all  of  which  died.  The  observations  of  Qore  and  others  place  the 
mortality  somewhat  lower — at  about  80  per  cent.  Post-mortem 
examination  has  revealed  only  hypensmia  of  the  arachnoid,  slight 
signs  of  chronic  meningitis,  but  no.  considerable  excess  of  fluid  within 
the  ventricles  or  outside  the  brain.  The  cerebral  substance  is  usually 
pale.  FUaria  ionguinii  has  once  been  found  in  the  blood,*  but  appa- 
rently only  as  a  coincidence.  In  some  cases  with  organic  brain  disease, 
it  would  seem  as  if  the  symptoms  had  acquired  a  special  character  from 
the  cause  of  the  lethargy,  whatever  it  is.  Poisoning  by  a  fungus 
growing  on  cereals  has  been  suggested,  but  the  malady,  once 
established,  progresses  steadily  in  spite  of  change  of  residence  and  of 
diet.  No  treatment  appears  to  influence  the  symptoms.  Only  one 
observer  (McCarthy)  has  seen  good  from  excision  of  the  cervical 
glands.  This  mysterious  affection — mysterious  in  more  respects  than 
are  recognised  by  those  who  have  theorised  about  it— clearly  needs 
more  systematic  investigation  than  it  has  yet  received.f 

It  is  clear,  moreover,  that  a  tendency  to  somnolence,  increasing  gprada- 
ally  to  lethargy  and  coma,  is  the  expression  of  morbid  blood-states  more 

•  S.  Mackensie, '  Lancet,'  1800. 

t  The  most  recent  soconnt  of  the  dieease  is  by  Junker  v.  Langegg, '  Wien.  med. 
Woobenichr/  1891. 
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often  ill  tropic^  coiiiatTiea  than  in  temperate  regiont,  Stict  c&iet 
have  bean  ohaerved  in  South  America,  attended  wtth  pyrerk^  with 
only  tiiEing  secondarj  changes  in  the  brainy  but  with  tiie  enlai^ 
ment  of  tha  spleen  that  ahow^  a  mar  bid  state  of  tbe  hlood.  The 
Bjmptoms  of  ib6S6  cases  dilar.  in  eflsential  partiouJan^  from  tht 
African  maladj» 


HTPOOHONDEIASia 

HjpochaBdrtasii  is  a  morbid  state  of  the  nerroni  tyatem  in  which 

there  is  mentfil  depression  due  to  erroneout  ideas  of  each  bodily 
ailments  aa  might  coneeiTably  be  present.  This  limitation  is  neoes- 
sary  to  distiDguish  the  condition  from  those  forms  of  actu^  insanity  in 
wbich  there  is  a  delusion  of  the  existence  of  some  impossible  ailment ' 
— impossible  either  in  ita  nature  or  else  bj  reason  of  its  incom* 
patibility  with  life,  A  patient*  for  itiatance,  ^ho  thinks  that  hk 
spinal  cord  has  become  detached  from  the  brala*  or  who  belieyes  that 
his  throat  is  hermetically  dosed,  is  insane,  Dot  hypocbondrtacaL*  * 
The  term  is^  moreoY^r,  almost  exclusively  applied  to  tbe  eonditioa 
above  defined  when  this  is  met  with  in  men.  A  similar  state  ia 
females  is  regarded  as  formmg  part  of  ''hysteria."  Tbe  name  haa 
come  down  to  us  from  the  times  of  Hippocrates  and  GMen,  and»  likt 
"  melancholy/'  had  its  origin  in  tbe  idea  that  the  oonscions  life  wag 
largely  influenced  by  *' vapours/'  &c.,  produced  in  the  abdominal 
organs.  It  was  not  until  the  early  part  of  the  present  century  that 
tbe  disease  was  generally  admitted  to  be  one  of  the  brain.f 

Catjsss. — ^The  affection  consists  in  a  particular  disposition  of  the 
brain,  which  leads  to  habitual  anxiety  without  adequate  causey  and  to 
the  concentration  of  this  anxiety  on  the  individual's  own  health. 
This  morbid  tendency  is  often  a  matter  of  individual  temperament, 
which  may  be  the  result  of  neurotic  inheritance;  the  most  severe 
forms  occur  in  persons  whose  family  presents  a  tendency  to  insanity. 
In  other  cases  there  is  no  morbid  heredity,  but  the  state  ia  acquired 
through  persistent  ill-health,  which  sets  up  the  morbid  mental  haUt 
of  self-attention  and  concern.  These  two  causal  varieties  may  be 
termed  the  "acquired"  and  the  " temperamental *' forms.  The  age 
at  which  hypochondriasis  comes  on  varies  according  to  its  causes.  It  is 
scarcely  known  in  childhood,  but  when  due  to  inherited  tempera- 

*  It  if  unfortunate  that  alienists  aometimet  apply  the  term  to  the  cases  of  insanity 
with  somatic  delusions;  this  is  contrary  to  its  customary  use,  and  prodactiye  of  eon- 
fusion. 

t  An  interesting  sketch  of  the  history  of  hypochondriasis  it  given  in  Gall  and 
Anstie's  article  on  the  disease  in  Reynolds' '  System  of  Medicine,'  vol.  il. 
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ment  it  often  becomes  establisbed  quite  early  iu  adult  life,  and  some- 
times is  even  distinct  in  joutb.  It  maj,  however,  commence  at 
anj  period,  and  tbe  acquired  form  often  commences  in  or  after 
middle  age. 

Hypochondriasis  seldom  develops  without  some  exciting  cause  in 
the  shape  of  a  distinct  bodily  ailment,  although  this  is  often  very 
trifling  in  degree.  It  suffices,  however,  to  g^ve  rise  to  unpleasant 
sensations,  which  excite  attention  and  give  rise  to  concern.  Dyspeptic 
troubles  are  tbe  most  common  excitants ;  others  are  palpitation  of  the 
heart,  and  weakn(»  of  the  nervous  system ;  but  there  is  hardly  anj 
part  of  Che  body  in  which  functional  disturbance  may  not  be  the 
starting-point  of  tbe  malady.  When  the  attention  has  once  become 
fixed  on  a  bodily  sensation,  and  this  has  become  the  basis  of  a  fancied 
malady,  other  feelings  elsewhere  are  soon  perceived;  corresponding 
ailments  are  imagined,  and  anj  trifling  disorder  is  magnified  into 
a  serious  disease. 

Symptoms. — ^In  hypochondriasis  there  are  three  chief  elements: 
excessive  anxiety  regarding  the  personal  health;  undue  attention 
to  anj  indications  of  derangement,  especially  to  the  various  sen- 
sations emanating  from  the  organs  of  the  body ;  and  lastly,  as  the 
oonsequence  of  these,  there  is  some  false  idea  that  disease  is  present 
which  does  not  exist.  Occasionally  the  last  is  absent ;  the  patient 
may  know  and  realise  that  he  is  free  from  any  serious  malady,  but  he 
is  rendered  miserable  by  the  continuous  discomfort  he  experiences. 

This  discomfort,  as  already  stated,  often  has  its  origin  in  some 
actual  disorder,  but  it  is  always  vastly  increased  by  the  habitual  atten* 
tion  paid  to  the  sensory  impressions  proceeding  from  the  organ 
deranged,  or  from  other  parts  when  there  is  no  local  disorder.  The 
influence  of  attention  has  been  already  mentioned  in  the  account  of 
*'  cephalic  sensations  "  (p.  863),  which  often  form  part  of  the  symptoma 
of  hypochondriasis,  and  the  statements  there  made  are  applicable  to 
all  the  various  sensory  impressions  from  other  organs  that  disturb 
the  hypochondriac's  life.  It  is  this  continuous  attention  that  per- 
petuates the  morbid  state,  and  renders  its  treatment  so  difficult  Not 
only  are  sensations  attended  to  until  consciousness  is  oontinuallj 
under  their  influence,  but  the  patient  is  always  searching  for  indica- 
tions of  the  ill-health  he  dreads.  He  scrutinises  his  tongue  before 
breakfast  and  his  evacuations  after  breakfast,  and.  notes,  during  the 
day,  tbe  influence  of  each  meal  on  his  abdominal  feelings,  of  exertion 
on  his  pulse,  and  of  mental  work  upon  his  head.  It  is  easj  for  the 
hypochondriac  thus  to  collect  each  day  a  series  of  **  symptoms  "  which 
he  ponders  over,  endeavours  to  interpret,  and  sometimes  records,  in 
minute  detail,  in  a  diary.  As  an  instance  of  this  morbid  self-observa- 
tion and  attentive  regard  to  every  real  or  fancied  sensation,  I  may 
quote  verhaiim  the  description  given  to  me  by  one  of  these  unfortunate 
sufferers,  in  whose  physical  condition  no  other  flaw  could  be  found 

VOL.  u.  66 
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grare.  Occasionallj,  a  temperamental  hypochondriac  may  be  met 
with  who  describes  life  as  shorn  of  all  pleasure  bj  his  sufferings,  and 
asserts  that  he  has  suicidal  impulses ;  but  if  the  latter  really  ezisti 
there  is  generally  more  than  pure  hypochondriasis. 

To  describe  in  further  detail  the  symptoms  of  these  cases  would  be 
merely  to  multiply  particular  illustratioDs  of  the  general  facts  above 
stated.  There  is  hardly  a  malady  that  is  not  at  times  the  subject  of 
the  morbid  &ncy.  The  general  facts  are  true  of  all ;  it  is  only  the 
applications  that  vary.  One  class  of  cases,  however,  commonly 
included  in  this  category,  deserves  special  mention,  the  cases  of 
sexual  hypochondriasis.  Most  of  those  who  wrongly  imagine  that 
they  have  some  ailment  of  the  sexual  organs  do  not  really  suffer  from 
hypochondriasis.  This  erroueous  belief  is  justified  because  it  is 
founded  on  evidence  which  is  adequate  to  cause  the  belief  in  those 
who  have  no  means  of  estimating  its  value.  The  idea  of  spermator- 
rhoea, however,  sometimes  does  concentrate  the  attention  on  sensa- 
tions from  those  parts,  and  may  set  up  true  hypochondriasis,  by  the 
tendency  to  attribute  to  the  supposed  disease  any  discomfort  that 
may  be  experienced.  But  there  is  no  such  disease  as  spermatorrhcsa. 
The  slow  escape  of  the  continuous  secretion  from  the  testicles  is  a 
normal  and  necessary  event;  neither  it,  nor  the  process  of  secretion, 
has  the  slightest  influence  on  the  nervous  system. 

Dxaawosis.— The  diagnosis  of  hypochondriasis  depends,  in  the  first 
place,  on  the  exclusion  of  the  disease  from  which  the  patient  imagines 
that  he  is  suffering.  This  of  course  involves  an  accurate  knowledge 
of  the  symptoms  of  each  malady,  and  it  is  necessary  to  exclude  real 
disease  before  the  obvious  mental  state  can  be  allowed  to  influence 
the  diagnosis.  The  danger  that  a  mistake  of  this  <jiaracter  should  be 
made  depends  on  two  circumstances.  The  first  is  the  neglect  of  the  c<mi- 
■ideration  just  mentioned ;  the  manifest  temperament  leads  to  a  hasty 
diagnosis,  and  deters  from  thorough  examination.  It  is  obvious  that 
hypochondriasis  does  not  exclude  organic  disease,  and  that  hypochon- 
driacs not  only  may,  but  at  some  time  must,  suffer  from  such  disease. 
Secondly,  error  is  sometimes  due  to  the  fact  that  the  x>atient 
suffers  from  some  uncommon  malady,  the  symptoms  of  which  are 
unfamiliar  or  unexpected.  Thus  a  roan  with  very  distinct  sym- 
ptoms of  diphtheritic  paralysis  had  been  told  that  these  were  all  due 
to  nervousness  and  fancy,  because  the  patient  was  a  member  of  the 
medical  profession,  the  diphtheria  had  been  doubtful,  and  it  had  been 
acqtured  in  an  unusual  way — by  inoculation. 

The  other  diagnostic  question  is  the  distinction  of  hypochondriasis 
from  insanity.  It  is  in  the  permanent  hypochondriac,  with  a  family 
history  of  insanity,  that  this  difficulty  arises.  The  distinction  depends 
chiefly  on  the  reasonableness  of  the  false  ideas.  A  patient  w1k>  has 
unpleasant  sensations  in  the  abdomen,  and  believes  that  he  is  suffering 
from  cancer,  in  spite  of  the  assurance  that  he  is  not  cannot  on  this 
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refusal,  if  the  grounds  for  it  are  made  dear,  will  do  more  real  good  to 
the  sufferer  than  can  be  achieved  bj  any  other  means. 


NERVOUS  WEAKNESS;    NEURASTHENIA. 

It  has  become  &8hionable  to  apply  the  term  "Neurasthenia*'*  to 
conditions  of  weakness  of  the  nervous  system.  The  use  of  the  word 
has  brought  with  it  a  tendency  to  regard  the  condition  thus  denoted 
as  a  definite  disease.  Books  have  been  written  about  it,  and  it  has 
been  divided  into  numerous  classes  according  to  the  character  of  the 
symptoms  that  are  present,  and  the  causes  that  give  rise  to  it.  It  is 
convenient  to  be  able  to  designate  the  condition  by  one  word  instead 
of  two,  but  there  is  no  more  justification  for  regarding  neurasthenia  as 
a  definite  malady,  as  a  disease  due  to  a  definite  morbid  process,  or  even 
as  an  affection  characterised  by  a  well-marked  group  of  symptoms, 
than  there  is  for  adopting  a  similar  course  with  regard  to  *'  debility  *' 
among  general  diseases.  **  Neurasthenia  "  underlies  and  may  cause 
a  large  proportion  of  the  functional  diseases  of  the  nervous  system* 
and  when  "neurasthenic"  patients  seek  advice,  there  are,  in  many 
cases,  symptoms  of  nerve  disturbance  sufficiently  definite  in  character 
to  bring  the  case  into  some  special  category.  Moreover,  the  concep- 
tion has  furnished  material  for  the  exercise  of  an  unlimited  amount 
of  intellectual  ingenuity,  in  a  giMui-scientific  process  of  elaborate 
description  and  multiple  classification.  Like  other  general  terms,  it 
has  a  tendency  to  hinder  investigation,  and  to  prevent  the  thorough 
study,  and  the  due  discrimination,  of  the  nature  of  maladies,  essential 
alike  for  the  progress  of  medicine  and  the  treatment  of  disease. 

But  the  term  has  taken  possession  of  medical  thought  in  every 
country  to  an  extent  which  compels  its  adoption.  The  cause  which 
has  rendered  it  so  effective  is  obvious.  While  the  undue  extension  of 
the  use  of  the  word,  conspicuous  in  many  quarters,  is  to  be  regretted 
and  deprecated,  there  are  many  cases  for  which  it  is  a  convenient 
designation,  and  to  which  it  may  be  applied  without  other  dis- 
advantage than  the  indirect  sanction  that  may  seem  to  be  given  to  its 
unwise  use.  These  are  the  cases  in  which  there  are  symptoms  of  dis- 
turbance, or  of  impaired  function  of  the  nervous  system,  more  or  less 
persistent,  almost  infinitely  various  in  their  features,  but  which  have 
in  common  the  negative  characteristic  that  they  do  not  conform  to  any 
of  the  types  that  have  received  definite  names.  To  include  the  latter 
under  the  term  is  for  many  reasons  unwise^  Hypochondriacal, 
hysterical,  and  many  other  varieties  of  "neurasthenia"  have  been 
described ;  but  if  the  fact  that  impaired  nutrition  and  strength  of 
•  Invented  by  an  American  phyuoian.  Dr.  Beard. 
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tbe  Berrotii  ijitem  ia  to  bd  made  tbe  g^tind  far  including  under  the 
term  all  the  maladies  whiob  result  from  ih%  condition,  half  tlie 
functioDal  and  nutritional  afiectlons  of  tbe  nervous  fijrstem  sbonld 
1»6  described  in  one  hnge  chapter  under  thia  designation.  Equally 
mnwise  is  it  to  distinguish  classea  aocordiug  to  the  cause  of  tbe  condi^ 
tiOD.  when  its  manifeatatioDs  present  no  peeuliaritids  corresponding  iA 
tbe  particular  causes.  Such  varieties  aa  "  ayphilitie  meurastbenia," 
**ijiflueazal  neurasthenia/'  "  malarial  neumstbenia/'  baye  no  ijcientifie 
juatification. 

Even  among  the  cases  of  nerve  dtaturbauce  which  cannot  be  placed 
in  any  recognised  category,  there  are  some  that  ought  not  to  be 
included  in  tbia^  or,  indeed,  in  any  other  claas  of  actual  die^ae. 
Many  persons  possess  a  congenital  peculiarity  of  nerve- function*  for 
whith  tbey  may  seek  medical  advice,  hut  which  is  not  really  morbid. 
Such  is  tbe  persistence  of  the  "  shyness  "  of  early  life,  or  a  teudencf , 
Hie  J  on  gf  to  look  on  the  darker  side  of  things,  or  tbe  vaso- motor 
ftctivity  which  causes  so  many  persons,  all  tbrough  tbe  firat  half  of 
Ufe,  to  blush  at  the  least  etnotion,  and  flush  under  every  favorable 
physical  influence. 

When  these,  and  the  cases  of  a  definite,  long-recognised  type,  are 
excluded,  Ihoae  to  which  the  terms  *' neurasthenia"  and  "  neuras- 
theuic  "  may  he  applied  with  convenience  and  without  disadvantage 
are  aufficiently  numerous.  In  many  the  condition  is  distinctly  •*  con- 
stitutional;*' that  is,  the  defect  in  the  nervous  system  is  inherent  in 
tbe  indi vidua.],  and  a  similar  ancestral  tendency  can  often  be  trace<l. 
It  dates,  in  some,  from  childhood  ;  in  others,  it  comes  on  after  puberty 
or  in  early  adult  life,  without  any  discoverable  cause.  Of  the  latter^ 
a  large  proportion  are  females,  who  are  unable  to  bear  even  the 
average  strain  of  life,  and  break  down  in  various  ways.  Thej  may  be 
raised  to  a  little  higher  level  of  nervous  health,  but  cannot  be  made 
really  strong.  Males  sometimes  suffer*  in  the  same  way,  but  in  them 
depressing  influences  can  more  often  be  traced.  In  both  sexes 
the  state  often  results  from  definite  diseases  of  the  nervous  or 
general  system  or  of  other  organs,  which  leave  lasting  impairment  of 
nerve  strength.  Various  influences,  of  occupation,  amusement,  dis- 
sipation, excess,  may  induce  the  condition;  to  enumerate  these  in 
detail  is  scarcely  necessary. 

The  deficient  strength  implied  in  the  name,  persistent  as  it  is  in 
tbe  cases  thus  designated,  is  always  the  expression  of  some  degree  of 
impairment  of  nutrition  in  the  nerve-centres,  brain  or  spinal  cord,  or 
both.  It  generally  involves  many  parts,  and  is  expressed  by  sym- 
ptoms of  great  diversity  ;  those  of  a  certain  class  preponderate  in 
some  cases,  but  in  many,  various  derangements  of  function  alternate 
or  co-exist.  As  a  rule,  deficient  capacity  for  functional  activity  is 
associated  with  an  undue  readiness  for  slight  action,  which  may  even 
occur  without  its  usual  causes. 

Sensory  symptoms  are  the  most  common,  but  are  confined  to  those 
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of  "  irritatiTe  *'  chmracter.  Loss  of  seDsation  does  not  eiist  in  simple 
"  neorastheniap"  but  subjective  sensations  are  almost  constant. 
Fatigue  may  be  produced  with  undue  readiness  bj  muscular  exertion 
and  bj  mental  effort.  Headache  is  common,  and  so  also  are  the 
Taried  cephalic  sensations  described  at  a  preceding  page.  Pains 
in  the  back  are  frequent,  sometimes  felt  throughout  the  spine,  some- 
times chiefly  in  the  sacral  region;  they  are  ustially  dull  and 
"  aching  "  in  character.  Spina?  tenderness,  often  at  more  than  one 
place,  is  frequent  in  women ;  walking  and  standing  readily  increase 
the  discomfort  in  the  back,  sometimes  so  as  almost  to  incapacitate 
the  sufferer.  In  the  limbs,  slight  fugitive  pains  are  often  coupled 
with  varied  sensations  of  tingling,  numbness,  and  the  like,  which  ibay 
be  greater  on  one  side  than  on  the  other.  Muscss  volitantes  annoy 
and  alarm  the  patient,  and  when  there  is  hypermetropia,  the  ciliary 
muscle  is  unable  to  maintain  its  usual  contraction,  so  that  "  asthen- 
opia" is  added,  and  the  use  of  the  eyes  begets  uncomfortabb 
sensations  in  them,  superficial  or  deep,  seldom  painful,  although  actual 
pain  may  be  felt  behind  the  eyes  or  in  the  forehead,  after  their 
prolonged  use.  Auditory  hypersesthesia  may  cause  pulsating  tinnitus, 
or,  in  its  central  form,  may  render  every  loud  sound  distressing. 

Muscular  strength  is  only  lessened  in  the  severer  degrees  of  nervous 
weakness,  but  the  power  of  sustained  exertion  is  generally  reduced ; 
fatigue  is  not  only  sooner  felt,  but  is  often  a  more  unpleasant  sensa- 
tion than  the  fatigue  of  health,  and  whatever  pain  or  discomfort  to 
whicb  the  sufferer  is  liable  is  apt  to  be  induced.  Even  talking  may 
quickly  cause  a  feeling  of  weariness  and  any  cephalic  sensations  to 
which  the  patient  is  liable.  Many  of  these  sufferers  habitually  talk  in 
a  low  voice,  as  if  every  sentence  involved  an  exertion  almost  beyond 
their  strength.  A  sense  of  muscular  inertia  and  powerlessness  is  very 
frequent,  especially  in  the  earlier  part  of  the  day,  when  there  is  no 
real  lack  of  strength ;  the  effort  needed  for  any  exertion  may  seeni 
beyond  that  which  is  possible. 

Symptoms  of  motor  irritation  or  over-action  are  very  rare  exoept  in 
trifling  form.  The  sense  of  stiffness  in  the  limbs  is  not  accompanied 
by  any  real  rigidity.  Some  sufferers  are  very  liable  to  cramp  in  the 
calves  or  feet.  Especially  common  is  the  quivering  contraction  of  some 
muscle,  or  part  of  a  muscle;  the  orbiculares,  glutei,  thigh  or  calf 
muscles  are  frequent  seats.  It  seems  due  to  the  intermitting,  instead 
of  continuous,  release  of  the  nerve-force  which  causes  muscular  tone, 
and  has  no  other  significance  than  a  slight  general  impairment  of 
nutrition  and  function,  although  it  often  causes  grave  anxiety.  Best- 
lessness  is  common,  and  sometimes  an  unendurable  sense  of  "  fidgets'* 
causes  movements  almost  choreic  in  their  character  and  constancy, 
accompanied  e?en  by  actual  starts  of  the  limbs. 

When  there  are  sensory  symptoms  in  the  legs,  or  undue  readiness 
and  degree  of  fatigue  on  standing  aud  walking,  the  knee-jerk  is  often 
increased,  perhaps  from  the  diuiinitihed  resistance  in  the  reflex  centres. 
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duo  to  the  fall  of  nutrition  below  tb©  normal  standard.  No  f^ot- 
donua  can  be  obtained.  The  stAto  of  the  sexual  f  imctioas»  in  thfi 
male,  depends  chieflj  on  antec^ent  influeticea,  bot  tbe  meiital  pre- 
occupation^  engendered  by  tbe  varied  sensations  which  absorb  thb 
mind,  and  the  sense  of  disability,  deepened  bj  a  fear  of  im  pending 
cakmitj,  often  cause  an  apparent  failure  of  desire  and  power,  suptr* 
ficial  only,  and  ceasing  with  its  cause.  In  women,  the  state  of  the 
menstrual  funetions  depends  more  od  the  general  health  than  on  tbe 
■tale  of  the  nervous  system,  although  the  latter  may  be  depre^ed 
by  mental  sufiering,  or  by  the  apprebension  of  grare  resulta  of  Irregu- 
larity* 

Bui  as  the  most  special,  elaborate,  and  complex  part  of  any  syttem 
is  that  most  prone  to  suffer,  and  exhibits  in  greatest  degree  tha 
effects  of  general  impairment,  the  functions  of  the  brain  seldom 
escape  disorder  in  these  cases,  and  often  the  cerebral  disturb* 
auce  is  the  most  pronounced  manifestation  of  tbe  state.  All  the 
functions  are  apt  to  suffer  j  mental  power  is  lessened^  the  ability  to 
conoentrate  tbe  attention  fails,  memory  is  imperfect,  and  the  tnfluenoi 
of  tbe  will  upon  it,  in  •'  recollection,**  is  weakened  in  especial  degree. 
There  is  as  much  conscious  difficulty  in  mental  as  in  physical  ex^^ 
lion,  and,  iu  proportion  as  the  sufferer  shrinks  from  tha  unpleasant 
effort,  the  resistanco  that  has  to  be  overcome  seems  to  increase.  All 
cerebral  processes  that  depend  on  the  will  quickly  cause  fatignei 
which  is  expressed  by  Tarted  sensations,  psychical  or  cephalie.  The 
eubjectire  discomfort  in  the- limbs  and  back  depress  the  bratii»  on 
which,  often,  the  effects  of  the  Taried  sensory  symptoms  seem  to  be 
focussed.  A  large  proportion  of  these,  indeed,  arise  in  the  sensory 
centres  of  the  brain,  and  the  interaction  of  all  its  parts  is  such  thai 
the  disturbance  of  one  region  influences  the  whole.  The  purely 
mentaJ  functions  suffer  with  the  rest ;  mental  depression  is  conjoined 
,  'with  irritability,  and  every  annoyance  is  magnified  into  a  disaster. 
While  actual  giddiness  is  uncommon,  a  sense  of  impending  giddine« 
sometimes  causes  much  distress,  and  may  even^  by  some  indirect 
mechanism,  induce  uncertainty  of  movement. 

Visceral  symptoms,  pain,  discomfort  of  many  kinds,  and  even 
definite  disorders  of  subordinate  functions  are  frequent,  but  those  of 
the  digestive  system  are  of  especial  importance.  They  are  to  be 
recognised,  as  distinctly  augmenting  other  symptoms,  in  about  two 
thirds  of  the  sufferers,  and  a  close  relation  between  gastric  disorder  and 
cephalic  discomfort  is  especially  conspicuous.  A  feeling  of  shortness  of 
breath,  or  oppression  at  the  chest,  is  often  complained  of.  Secondary 
disturbance  of  the  action  of  the  heart  is  frequent,  and  the  readiness 
with  which  the  vaso-motor  system  responds  to  central  and  visceral 
derangement,  is  the  source  of  many  symptoms,  flushing,  pallor,  sense 
of  heat  and  cold,  chills,  and  imaginary  fever,  are  common  complaints. 
Sleep  is  seldom  good,  restlessness  and  insomnia  increase  the  nerve 
prostration,  and  often,  when  the  patient  does  sleep,  he  wakes  un- 
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refreshed,  wearj,  and  Unguid.  Starts  often  hinder  the  advent  of 
sleep,  and  this,  when  it  comes,  is  disturbed  bj  dreams  or  interrupted 
by  sensations  of  tingling  in  the  hands,  sometimes  with  a  feeling  of 
contraction  in  them  when  there  is  none,  sometimes  with  an  actual 
contraction  such  as  that  described  at  p.  704  as  "  nocturnal  tetany/' 

The  further  de?elopment  of  such  effects  of  malnutrition  usually 
takes  the  form  of  one  of  the  definite  functional  ailments  already 
described,  many  of  which,  as  neuralgia,  hypochondriasis,  hysteria» 
really  consist  in  a  high  degree  and  elaborate  derelopment  of  the 
effects  of  the  condition  now  under  consideration.  The  description  of 
the  symptoms  might  be  multiplied  indefinitely,  and  yet,  so  various 
are  they  that  no  description,  however  lengthy,  would  embrace  half  the 
varied  manifestations  of  mere  ner?ou8  weakness. 

Psoovosis.— The  prospect  that  the  condition  will  paM  away  must 
depend  on  its  duration,  and  especially  on  the  degree  to  which  it  is  the 
effect  of  influences  that  can  be  arrested,  or,  on  the  other  hand,  is  the 
manifestation  of  an  inherent  inabihty  of  the  nervous  system  to  reach 
or  maintain  a  proper  level  of  nutrition  and  function.  Each  case 
must  be  made  the  subject  of  separate  study,  and  the  causal  influences 
must  be  compared  with  the  extent  to  which  the  interaction  of  the 
symptoms  tends  to  keep  them  up,  and  with  the  possibility  of  eman- 
cipating the  sufferer  from  the  pathogenic  influences,  external  to  and 
within  himself.  When  patients  have  been  freed  from  the  acquired 
state,  it  is  extremely  prone  to  return  on  any  impairment  of  the 
general  health  or  strain  upon  the  nervous  system. 

Tbxatmkht. — The  advice  that  has  been  given  regarding  the  treat- 
ment of  hysteria,  hypochondriasis,  neuralgia,  headache,  and  cephalic 
sensations,  embraces  most  that  can  be  done  to  remove  the  condition  of 
"neurasthenia."  All  influences  conducive  to  physical  strength 
should  be  secured,  and  all  causes  of  depression  and  exhaustion  of 
the  nervous  system  should  be  sought  for  and  eradicated.  Powerful 
causes  (as  sexual  excess)  are  sometimes  quite  unrecognised  as  such 
by  their  victims.  A  sea  voyage  and  mountain  air  afford  the  most 
potent  means  of  restoring  the  strength  of  the  nervous  system,  if  this  has 
been  lately  lost.  In  all  cases,  rest  from  work  that  is  obviously  depress* 
ing  should  be  secured,  and  the  rest  made  more  effective  by  such  mental 
and  physical  influence  as  can  be  secured  by  change  of  personal  and  local 
surroundings.  In  many,  however,  some  mental  occupation  is  better 
than  perfect  freedom  to  devote  attention  to  the  sensory  discomfort. 
Tonics  should  be  given  of  such  form  as  is  indicated  by  the  symptoms, 
and  drugs  that  lessen  the  instability  of  the  sensory  structures, 
without  depressing  the  system,  are  often  of  service,  such  as  small 
doses  of  Indian  hemp,  given  with  bromide,  belladonna,  or  chloride 
of  aluminium.  The  effect  of  nitroglycerine,  in  augmenting  the 
arterial  blood-supply,  and  thus  facilitating  improvement  in  nutrition 
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Abdneent  nenre,  ««•  Sixth  nerrt 

Abdoctioii  of  Tocal  eorda,  290 

AlMoev  of  bnun  (tM  Brain,  abscess  of), 

470 
Abscesses,  miliarj,  in  h  ydrophobia^  982, 933 

—  of  oerobellQtD,  472,  473,  475,  482 

—  of  pons,  482 

Aoeesiory  nucleas,  49;  and  flocculus,  48 
Accommodation,  loss  of,  182;  in  diph- 
theria, 906 ;  and  convergenceb  loss  of, 
185 
AccoinmodatiTe  iridoplegia,  188 
Aetinomyoosis  of  brain,  467, 478 
Active  congestion,  875 
Acute  ascending  paralysis,  diagnosis  from 
paralytic  rabies,  930 

—  diseases,  paralysis  af ter,  894 

—  rheumatism,  paralyvis  after,  900 
Addison's  disease,  pigmentation  in,  890 
Adduction  of  vocal  cords,  290 
African  lethargy,  1039 

Agraphih.  113, 116^  128;  partial.  128 
Ala  cinerea,  45 
AlaUa,  111 

AlbominoM  in  diphtheria,  917 
Albuminuria  in  esoplithalmic  goitre,  870 
Albominuric  retinitis,  181  i  In  lead-poison- 
ing, 955  « 
AloohoUc  delirium,  971 

—  insanity,  acute,  980 

Alcoholism,  970 ;  acute,  971;  chronic,  981 ; 
and  encephalitis,  983;  and  epilepry, 
982;  and  hyperpyrexia,  974;  and 
multiple  neuritis,  981 ;  and  myelitis, 
982;  mental  state  fullowing,  976; 
optic  nerres  in,  975;  tremor,  974; 
treatment  of,  978 


Alexia,  118,  116, 119, 128 
Alternate  hemiplegia,  95,  219, 489 
Amaurosis,  toxic,  168;  and  albaminufto 

retinitis,  168 ;  lesions  in,  166 
Amblyopia,  crossed,  22,  94, 169,  994 

—  functional,  168, 164 

—  lesions  in,  165 

—  reflex,  164 ;  tobacco,  148 ;  toxic,  168 
— >  and  albuminuric  retinitia,  168;    and 

alcoholism,  983 
Amnesia,  107  («se  Memory,  verbal,  121) 
Amnesic  aphasia,  116, 121 
Amygdala,  42 
Anssmia  of  brain,  868  (««f  Brain*  •wwn^fj. 

of) 

—  in  plumbism,  945,  960 
Anssmic  headache,  860 

—  neuralgia,  816 

Ansesthesia,  crossed,  96;    bilateral,  96 1 
dolorosa,  966  }  muscular,  997 

Anarthria,  110 

Aneurism,  intra-eranial,  529;  hereditary 
tendency  to,  529;  and  embolisB 
530;  and  injury,  680;  and  syphilii, 
580 1  in  lenticular  nucleus^  681;  ia 
special  arteries,  533;  loss  of  smell  in,  ' 
588;  optic  neuritis  in,  638;  rupture 
of,  582,  587 ;  spontaneous  cure  o4 
587  ;  treatment  of,  539 

—  miliary,  of  retinal  vessels,  132 
»  of  cerebral  vessels,  885,  629 
Angina  pectoris^  821 

Angular  gyrus,  5,  22 
Anuectant  gyri,  6 
Anorexia,  130 
Anosmia,  139, 141 
Anterior  auditory  nucleus,  49 

—  cerebral  artery,  68 

—  comrounicating,  aneurism  of,  681 
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125;  hjpeiwmift  of,  878 1  hyper- 
trophy of,  588 1  inflammation  of*  463, 
464^466;  and  ahtcets,  466 1  ehronic, 
468;  ^Utaeminated,  469;  myooaia  of, 
466;  organic  diaeaaea  <^  868; 
ioftei^Dg,  4X1,  465;  aento,  421; 
ehronio,  428;  ehronte  progreaaiTa^ 
541;  red,  480;  yelloir,  480;  optio 
nenritiain,  484 ;  tnmonra  («««Tnmoiir)» 
Inira-cranial  and  ahaoaaa,  484;  and 
meningitii,  851 

Brmln-aand,  499 

Bright'a  diaeaae  and  apopleiy,  888 

Broadhent^a  hypotheaia,  76 

Bromiam  in  epilepay,  762 

Bniaaon*a  treatment  of  hydrophobia,  987 

Balbar  palay,  562;  aente  inflammatory, 
578 ;  and  ophthalmoplegia,  565 ;  and 
progreaaive  moaonhur  atrophy,  568; 
and  paendo-bulhar  paralyaia,  572, 599 ; 
•Dd  tnmonr,  678 ;  ehronie,  564 ;  forma 
of»  667 1  glyooanria  in,  568;  Jaw-Jerk 
In,  567;  pnlae  in,  568;  andden,  574; 
■tryehi^ne  in,  578;  without  ana* 
tomical  change,  578 

Bnlhona  nenrea,  neomlgia  fVom,  818 

Bulimia  in  hrain  diaeaaea,  180 


Ciabafli  atrmniprlTB,  888 

Cblearlne  iiaanre,  4 

CSalloeo-marginal  fleanre,  4 

Oanine  chorea,  612 

Gapillary  apoplexy,  480 

CSapanle^  external,  41;  intemai  86;  29; 

arrangement  of  flbvee   In,  87,  89; 

localieation  In,  814;  poaterior  third 

of,  89 
Ohrdnoma  of  hrain,  498 
Oardiae  hranchea  of  yagna,  898 

—  fidlnre  In  diphtheria,  908 

—  wealcneaa  candng  thromboaia,  426 
CardhOgia,  884 

Oariea  of  apine  and  neuralgia,  822 
Oarotid,  60;  ligature  of,  for  cerehral  he- 
morrhage, 412 
«•  ohetmction  of  internal,  486 
Oarpo-pedal  oontractiona,  770 
Catalepay,  1010, 1030, 1088 
Caudate  nucleua,  27»  40 
Cavemona  ainna,  thromhoda  of,  468 


Central  arteriea,  61 
-^  oonvolutiona,  4 

—  ganglia,  26 

Centrea,  motor,  18, 16 ;  aenaory,  14^  SO 

—  arrangement  of,  in  third  nenre^  170 
Centrum  ovale,  29,  818,  894 
Cephalalgia,  ««a  Headache 

CephiiUc  aenaationa,  868,  1041, 1044 

—  tetanua,  688 

Cerebellar  abMsen,  472,  478,  476^  482 

—  arteriea,  65 ;  obatruction  of,  440 

—  eo-ordination,  58 

—  pednndea,  85,  88 1  kwaliaation  in,  821 
Cerebellum,  56, 58 ;  abeoeaaea  in,  478>  478^ 

475,  482;  hsmorrhage  into^  896 1 
localisation  in,  820;  middle  lob% 
atimulation  of,  68 

—  and  paralyaia  agitaoa,  651 
Cerebral  abaceaa,  Ac,  470  (««t  Bndn) 

—  arteriea,  60 ;  obitmction  of,  487 

—  hmnorrhage  (tea  Hemorrhage),  884 

—  palay  of  ehUdren,  456 

—  nnoaea,  66;  thromboeia  in,  460 

—  veina,  66;  thromboaia  in,  450 
Cerebritii^  acute/  468  (««a  Brain  iniani* 

mation) 

Cerebro-apinal  fever,  858  >  meningiti% 
858;  oontagiooaneaa  oi,  860  (ait 
MeningitU) 

Cerrico-hrachial  neuralgia,  809 

Canrico-oodpital  neuralgia,  808 

Cheyne-Stokea  reapiration,  100, 128^  881 

Chhtfma,  optic,  144»  148 

Choked  diac,  187 

Choleateatoma,  499 

Choleaterine  in  hematoma,  826 

Chorda  tympani,  leaiona  of,  226 

Chorea,  591;  el^Mcal,  610,  618;  680^ 
627»689;  hereditary,  610, 624;  Hani- 
Ington'a,  684;  hyaterlcal,  610,  W^ 
988, 1002;  inaaniena,  605,  619,  680 1 
laryngeal,  611;  paralyUe,  599,  604, 
619 ;  poat-hemiplegic  (tm  Athetoaia), 
86,  458,  611 1  pre-hemiplegic,  611 1 
aenile,  626;  tetanoid,  700 1  nnilatenO, 
600 

—  and  emboliam,  616 1  and  endocarditia^ 
603, 618, 617 ;  and  heart  diaeaae^  596^ 
602,  608;  and  pregnancy,  596, 618| 
and  rheumatiam,  595,  604^  616 

—  electric  irritability  of  mnaclea  in,  600  f 
mental  change  in,  601,  684;  optia 
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iieuntii  in,  ^^j  teuiibUitj  In,  601 1 

urine  ia,  603 
Ctoroidltii,  131 
CbromfttidpiiA,  IS& 
CiiiATj  muicle,  183 
Circle  of  Willia»  60 
Clftostruin,  41 
ClaTUa  byiteHcuSp  99% 
C]owv^hm,  1004 

Cocaine,  influenee  of,  on  ejeU4,  8S7 
Coccjdynm,  811 
Cochlear  root  of  Audi  tor jTr  4f 
Colour  hemi&uopla^  l&S 
—  riiiun,  representation  of,  31 
Colomn  of  Burdacb,  $4 
Coma,  99 

Commlnureir  optio^  f«f  Cbitfips 
Coudiictioo-Aphiifii  lid 
Confluent  &rCicaktion,  507 
Coufufiioa  tmtt  994 
CoDgeaiUl  pal^y.  41^ 
CougeiUon,  activep  875 ;  pairiTe,176l  B79 
Cougeitiou  of  tiienibran<^»,  S33 
CongestiTe  apoplviy,  380 
Qonjuf&te  deviatiou  of  eyei,  78«  186 
Conpecilag  tmcta  la  bridj^j  2S 
OdiucioiimeM,  \m*  of,  ^^  406  t  effect  of 

preMure  oq,  103 
Contecative  atrophy  of  optie  oerT«t  135, 

506 
Oonitipation  in  br«Ia  diieiM,  181 
ContTaotnre^hjBtencftU098j  platHe^lOOO; 

in  brain  tumourp  G09  [  atTucturvl,  82 
CoDtre^ooap  and  brain  laflamiiiatioii,  464 
Conyerg^nce  of  ejea,  loti  of,  18$ 
CoavolutioDit  2  i  oantral,  4 
CoDTnUloni^QOj  hjftteroidj93,1029j  mfan* 

tile,  769;  unlkter»lp  92  j  ur»niic^  776; 

in  «c1ampflia«  T6Sj  in  tomoiir,  610 
Convulfite  tic,  248 
*~  tremor,  630 

Comu  ammonii  in  opUepffj,  751 
Corona  radUta,  26 
Coronal  fibr«i*  %B 
Corpora  qnadtigcmina,  37,  43 1  and  de&f- 

ne«».  263;  and  eye  morementap  38; 

locallsnUon  111,  3l7;  relation  to  teg- 

m^tum,  42 ;  to  tbiFd  dug  leaf,  £8 
CbrpQfl  callosntn,  leaif^ni  of,  814 
«—  deutatum,  57 

«-  itrifttoni,  40,  41  j    hnmorrbajpi   bto, 
l«>ca^tiaation  in,  81S 


Cortei,  3j  blood-t npplj  of « 62 1  fcin£tbnal 
reglouiofp  13;  bsmorrbagt  on^  094) 
irritating  diteaae  in,  309 1  localiaatian 
In,  306 1  relation  to  akull,  6 1  etroetnrt 
0410 

Cortical  oentrea  la  men,  14 ;  i  n  monk^^  13 

—  THteii,  60, 62 

Cramp,  drtimmer^i  and  oiben,  7tO| 
pianoforte  player *j^  7^;  «empatrin\ 
720;  tmitb'i,  729;  beiegrmpbta1f% 
729;  Tlolia  plujer^i^  729;  writn'i, 
7U 

Cranial  bonei,  diie«ie  of,  oandng  abiewi 
or  meningitii,  484;  tbinuing  «r,  in 
tumour,  503 

CrAnbl  nervei,  dUeaaea  of,  138;  origiao^ 
43 ;  paralysis  of.  In  diplitbena,  610 

CHoo-tbytoid  muiGlea,  283,  284 

Cro«i«id  amblyopia,  22,  9^^  9&5 

—  auiMtheaia*  9& 

—  diplopia,  174 
Cma$i«ay,  ituBorj,  40^  04  lU 
Crtidform  altitude,  1008 

Cmra  cerebri,  26,  27,  81 1    bBiDOffbag« 

into,  394 ;  locaUaMtion  1&»  II? 
Crural  monoplegia,  80 
Crui  cerebri,  leaioni  of  (i«e  Grvnjy  81 
CrusK  27 
CruHtfll  ibrei,  31 
CoQeuit  4 

Cutanoona  atimulation  in  bemipl«gi%  fit 
Cjcloplegi*,  182 
Cy  Ktl  c  degen  e  ratiott,  541 
Cysticerci,  600 
Cyati  in  brain,  499;  parasitic^  600 


Deafnesa,  bilateral,  266 ;  congenital,  34 j 
nervous,  261  f  cortical,  24, 263 ;  fn>ra 
tuTnoor,  24>  614;  eteetarical  teat  foTt 
265 ;  Oalton'a  wbiitJe  aa  tatt  i<^,  364 1 
Einn^i  teat  for,  264 

Death,  cause  of.  In  brain  diaeai^  13^ 

—  tranc*,  1037 

D«caa«a  Lit^iD,  eupcHor  pyratntdiil,  84 

Dcgen erationa  of  brain,  541  f  e^iti^v  541 1 
donbl^  71 ;  lecondary,  €7 }  of  pyra* 
imdal  tracta,  28,  68;  in  poii%  7C^  fl 
in  erniita,  71 

Degenerative  neuralgia,  818 

Deiter'i  nudeui^  48 
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DellHvm.  104;  quiet  and  nt^v,  106 

—  trauMDi  (Mt  AlooholUm),  971 1    and 

iMoritif,  972 
Ddntkmi^   104 1   In  hjt(«ri«,  1011 1    in 

hjpodiondrUiia,  1048 
DenUto  nnoleni,  88 
Tkanaoid  cjsta,  600 
Descending  root  of  fifth  nerft^  61 
DeTiation,  con j  agate,  186;  primary,  171; 

eecondary,  171 
Diabetic  nennlgia,  816 
Diaphragm  in  hysteria,  997 
Diarrhoa,  paralysif  after,  899 
Diif  use  ecleroni,  460 

—  symptomf,  74 

Digestive  organs  in  brain  disease^  180 
Diphtheria,  laryngeal  paliy  in,  286 
Diphtheritic  palsy,  903 ;  of  oealar  moscles, 
190;  simulation  of,  1048;  and  hys- 
teria, 988 
Diplopia,  172;  eroesed,  174;  homonymous, 
174;  in  vertigo,  787 ;  priima  in, 208 
Direet  oerebellar  traet,  84 

—  symptoms,  443 

Discs,  optie,  in  alcoholism,  976 
Disorders  of  movement  after  hemiplegia, 

85 
Disseminated  myelitia,  664 

—  sclerosis,  643  (tie  Insular  solefoels) 
Dissociated  hemiplegia,  80 
Dorso-interoostal  neuralgia,  810 
Double  vision,  172  (#«#  Diplopia) 
Dreamy  state  in  epilepsy,  789 
Dubini'e  disease,  628 

Dura  mater,  inflammation  of,  828 1 

toma  of,  326 
Duval's  nucleus,  46 
Dysacusis,  267 
Dysssthesia,  receptive  866 
Dysarthria,  110 
Dysentery,  paralysis  after,  899 
Djslexia,  116, 126 
Dysphonia,  spastic,  294 
Dyspnom,  hysterical,  1014 


Bar  disease  causing  abseess  of  brain,  470, 

47^486 
—  -.  —  meningitis,  352 
Eclampsia,  768 ;  infantile,  769 1  puerperal, 

773 :  and  Bright* s  disease^  774 
Electrical  chorea,  610,  612, 620,  627,  629 


Electricity  in  diphtherltie  palsy,  921 
Electricity  in  exophthalmie  goitre^  898 
Emboliform  nuclei,  57 
Embolism,  cerebral,  422,427;  in  chorea^ 
616 ;  in  particular  arteries^  486 

—  of  retiuM,  132 
Eminentia  teres,  46 
Emissary  veins,  67 

Emotional  movements  In  hemiplegia,  79 
Emproethotonos,  682 
Encephalitis,  460, 468  (see  Brain  inflam- 
mation) 

—  in  alcoholism,  988 
EncephalomahM^ia,  422 
Encephalopathta   saturnine,    968;    opiit 

nenritia  in,  186 
Endarteritis  In  chorea,  603,  613, 617 
Enlargement  of  head,  582 
Enteralgia,  834  (see  Neuralgia,  visceral) 
Ependymitis,  322 

Epidemic  cerebro-spinal  menfaigilis,  868 
Spigastrie  aura,  788 
Epilepsia  cursiva,  740 

—  larvata,  746 

Bpilepey,  780;  idlopathio,  780;  major 
and  minor,  734;  masked,  746;  poei- 
hemiplegie,  730, 733,749 ;  pioeonive, 
740;  tetanoid,  741 

—  aura  in,  737;  automatism  after,  74i^ 

746;  crying  in,  740;  dreamy  stale  lii» 
789 ;  ligature  in,  737,  742;  ligatura 
of  vessels  in,  768 ;  peralysb  after, 
743;  vertigo  in,  738,  790,  798 
«  and  alcoholism,  982;  and  eiophthahnle 
goitre,  881 ;  and  hysteroid  flts,  767 1 
and  mental  dietnrbanoa,  747;  and 
migraine  848,  858;  and  maslarba* 
tion,  784;  and  traumatism,  783;  and 
worme,  738 

—  comu  ammonia  In,  768 

-~  surgical  treatmeat  of,  767 

—  vaso-motor,  theory  cit  766 
Epileptic  cry,  740 

—  hemiplegia,  7a 

—  mania,  747 

Epileptiform  nenralgla,  812, 888 
Epileptogenic  lonee,  742 
Equilibrium,  maintenance  of,  778 
Erectile  tumour,  499 
Erroneous  projection,  172 
Erysipelas,  paralysis  after,  897 
Erythitm,  merrnrial,  969 
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1008.    1012;  in 
in    relation    to 


Olobut  hystericus,  990, 

hydrophobia,    936 ; 

▼agus,  281,  282 
GloMo-pharyngeal  nerrc^  anatomy,  276 1 

ascending  root  of,  46;  nnoleat  of,  45, 

47:  and  taste,  277 
Glottis,  mnscles  of,  283 
Qlycosnria  in  bulbar  palsy,  568 1  in  goitre, 

879 ;  in  tumour  of  pituitary,  516 
Goitre^  eiopbthalmic,  871;    albuminuria 

in,  879;  electrical  resistance  in,  880 ; 

glycosuria     in,    879;    and   astasia 

abasia,    882  f    and    diarrboa,    882; 

and  facial  palsy,  882 ;  and  muscular 

atrophy,    882;    and    myelitis,    882; 

pulse  in,   874;  and  sweating,  882; 

and    skin  pigmentation,    890;    and 

Addison'i  disease,  890;  and  mental 

derangement,  881 
—  tiimple,  distinction  from  exophthalmic, 

871,890 
Gout  and  lead-poisoiiing,  946,  959^  960 
Gouty  neuralgia,  816 
Graefe's  symptom,  877 
Grand  mal,  735 

Granular  disintegration,  687  J 

Granule  corpuscles,  429  | 

Graves's  disease  (h9  Goitre*  ezophihalmic), 

871 
Grey  tubercle  of  Rolando,  35 
Growtha,  intra-cranial  («m  Tumours),  488^ 

Ac 
Gubler't  tumour  in  wrist-drop^  960 
Gumroata,  493 
Gyrus  fornicatus,  6 
—  lingualis,  6 


Habit-ehorcH,  633 
Habit-spasm,  633 
Hematemesis  in  hysteria,  1016 
Hsmatoidin  crystals  in  brain  cysts,  541 
Hematoma  of  dura  mater,  825 
Hemorrhage,  cerebellar,  895,  402 
—  cerebral,    884;    atheroma    in,    885; 
causes  of,  889;  and  emboliam,  889; 
Infantile     meningeal,      418;     men- 
ingeal, 390,  896,  404;  subarachnoid, 
888,  890;  seat  of,  405;    traumatic, 
891 ;  Tentrioular,  891, 895,  402,  409 ; 
and    kidney  disease,  888;  diagnosis 
from  thrombosis,  408;  symptoms  of  | 
TOL.  U. 


in  centrum  ovale,  894 ;  in  cortex  80^ 

402 ;  in  crura,  894^  401 ;  In  mednlla* 

401 ;  in  pons,  894,  401 
Hssmorrhage,  cerebral,  in  diphtheria,  911 1 

tying  carotid  for,  412 
HsBmorrhagic  pachymeningitis,  886 
Hallucinations,  104 1  auditory,  and  tinni* 

tus,    271 ;    hemiopic,    155 ;     visna^ 

166 ;  in  lead-poisoning,  954 
Head  and  eyes,  movement  of,  18;    and 

superior  olive,*59 

—  enlargement  of,  588 

—  pressure,  868    («i#    Cephalic   senm- 
tions) 

—  rotation,  78 
Headache,  856;    anssmic,   860;   bilion^ 

836;   blind,  836;   congestive,  859; 

neuralgic^  860;    neorasthenic,  861; 

paroxysmal,    836;     toxsemie,    859; 

with  tumour,  504 ;  in  brain  disease,  96 
Hearing,  disturbance  ai,  860;  electrical 

Ust  for,  865 
Heart  in  chorea  (see  Chorea) 

—  in  diphtheria,  908 
«•  In  exophthalmic  goitre,  874 

—  disease  and  cerebral  hssmorrhage,  889 
I  Hemiachromatopsia,  156 
'  Hemianesthesia,  88,  94;  hysterical,  992  ; 

in  alcoholism,  982 ;  in  lead-poisoning, 
958 
Hemianopia,  double,  156^  616;  homony- 
mous, 142;  hysterical,  168;  lateral, 
142;  migrainoui,167,164^842;  nasal, 
149;  oblique  or  horiiontal,  158; 
partial,  164;  qnadrantic,  154;  teni- 
poral,  148, 149 

—  associated  symptoms,  157 

—  dividing  line  in,  149,  151 

—  for  colours,  81, 156 

—  lesion  in,  21, 94 

—  optic  neuritis,  150 

-^  peripheral  reduction  of  fields  In,  165 

—  pupil  reaction  in,  163 

—  visual  hallucinations  in,  166 
Hemiatrophy,  facial,  866 ;  and  disease  of 

fifth  nerves  818, 868, 869 ;  and  sclero- 
derma, 868 

Hemicrania  (<m  Migraine),  886 

Hemlopia  (««•  Hemianopia) 

Hemiopic  pupillary  inaction,  168 

Hemiplegia,  75;  alternate,  95,  219,  489 1 
complete,  75;  crossed,  95,  219;  die- 
67 


1058 


INDBX. 


■odated,  80;  doable,  820  (iee  Pseudo- 
bulbar palsy) ;  doable  hyiterical»  997 ; 
epileptic,  743;  bysfcerioal,  095;  in- 
fantile, 456;  unilateral  oonTulsions 
In,  462;  recovery  after,  76 1  treat- 
ment of,  447 ;  spastic^  86 

Hepatalgia,  835 

Hereditary  chorea,  610 

Herpetic  neuralgia,  814,  820 

Hiccongb,  295 

Homonymous  diplopia,  174 

—  hemianopia,  142 
Huntington*!  chorea,  624 
Hydatids,  500 

Hydrargyria  (ms  Mercurial  polso]iing),968 

Hydrocephalic  cry,  886 

Hydrocephaloid  condition,  370,  455,  770 

Hydrocephalas,  584;  acquired,  585,  587; 
acute,  382,  584;  chronic,  584; 
chronic  external,  584;  chronic  inter- 
nal, 585;  congenital  internal,  685; 
external,  828 ;  internal  and  tumour, 
602;  primary,  587 1  sacculated,  585; 
secondary  mechanical  form,  587 

—  fluid  in,  685 

—  operation  for,  589 

Hydrophobia,  922, 924  (also  nnder  Rabies) 
«—  cauterisation  for,  940 ;  Inoculation  for, 
938 

—  organisms  in,  934 

—  and  tetanus,  691 
Hydrophobic  tetanus,  688 
Hyperacusis,  260,  267 
Hypersemia  of  brain,  373 
HypersBsthesia,  auditory,  260,  267 

—  ocular,  167;  retinal,  167 
Hypergeusia,  228 
Hyperosmia,  141 

Hyperpyrexia  in  brain  diseases,  126;  in 

alcoholism,  974 
Hypertrophy  of  brain,  583 

—  of  pons,  495,  583 
Hypnotic  state,  1031 
Hypnotism,  1031 
Hypochondriasis,  984,  1040 
Hypoglossal  nerve,  anatomy,  802  ;  nucleus 

of,  44;    and   facial,   49,   570;     and 

Fpinal  accessory,  45 

in  brain  tumour,  614 

Hysteria,  984;  major  and  minor,  1003 

—  and    chorea,    988;    and    diphtheritic 

palsy,   988;    and  disseminated  scle- 


rosis, 657 ;  and  epilepsy,  767,  968; 
and  hemiplegia,  988;  and  infantile 
hemiplegia,  988;  and  meolngitii, 
854;  and  neorltls,  988;  and  crgaak 
disease,  988 ;  and  tetanna,  692 
Hysteria,  bematemesis  in,  1016 

—  major,  1003 

—  orarian  pain  In,  987 

—  temperature  in,  1016 
Hysterical  amblyopia,  168, 164 
»  anuria,  1014 

—  aphonia,  291,  994, 1027 

*-  chorea,  610,  620,  988,  lOOt 

—  dyspnoea,  1014 

—  ischuria,  1014 

—  neuralgia,  815 

—  torticollis,  670 

—  tremor,  1001 
Hystero-epilepsy,  IOCS 
Hysterogenic  points,  991 

Hy steroid  couTulaions,  98, 1009  g  nd  epU 
lepsy,  757,  988 

—  symptoms  in  diphtheria,  909, 918, 988; 

in  exophthalmic  goitre,  881;  la  hydro* 
phobia,  927,  935,  937,  988 


IdiopatUo  tetanus,  675, 676 
Illusions,  104 

Inco-ordination  in  tumours,  510 
Infantile  chronic  meningitis,  846 

—  convulsions,  769 

—  eclampsia,  769 

—  hemiplegia,  456;  and  athetosis,  458; 

sensation  in,  459;   mental  defect  in, 
459 

and   hysteria,   988 1    and    vascular 

obstruction,  461 

—  meningenl  hsBraorrhage,  413 

—  oculo-facial  palsy,  197 
Inferior  dental  neuralgia,  807 

—  oblique  paralysis  of,  179 

—  parietal  lobule,  4 

—  rectus,  palsy  of,  178 
Inflammation    of    brain,   acute,   463   {ut 

Bruin,  inflammation  of) 

—  of  memhranes,  323  (see  Meningitis) 
Influenza,  nervous  sequelce  of,  900 
Infra -orbital  neuralgia,  807 
Inirrave-cent  apoplexy,  101,  406 
Inhibition  iu  apoplexy,  102;  from  irrita- 
tion, 73 
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lohial  rigidity,  8S 

InoenlaUon  for  hydrophoVU»  968 

InMDity,  98;   alcoholic,  976,  980 1    and 

hypochondriMit,  1048 
Iiirala,6 
Insular  aderotif,  543  («««  Sclerotia,  dia- 

■eminated) 
Internal  eaiMole^  87»  29, 814  (tm  CaIMul^ 

Internal) 

—  carotid  artery  (t«»  Carotid),  60 

—  ^-  obetrnotion  of,  486 

—  mednllary  laminii,  40 

—  pachymeningitis,  824 

—  rectos,  paralysis  of,  824 
Interolivary  layer,  84 
Iiiterosseal  flexion,  87 
Interparietal  fissure,  4 

Intra-cranial  aneurisms  (tieAn«iirifni),529 

—  preasnre  and  fits,  510 

—  tnmours  («se  Tnmonn),  488 
Intra-parietal  fissure,  4 

Iridoplegia,  188;  accommodation  and  re- 
flex, 183 ;  cutaneous,  184 
Iris,  paralysis  of,  188 
Irritability,  muscular,  in  hemiplegia,  88 
Irritable  weakness,  722 
Irritation,  96;  inhibition  by,  78 ;  sensory, 
•  96;  symptoms  of,  in  optic  nanr^  166 
Ischuria,  hysterical,  1014 
Island  of  Bell,  6 


JaoobiOB,  nenre  of,  229 
Jaw  centres  in  cortex,  18 
Jaw-Jerk,  567 
Junod'eboo«»888 

K 

Kidney  disease  and  hmnorrhage,  888 
Knee  of  internal  capsule,  27 
Knee-jerk  in  diphtheria,  904,  906,  916 

—  cerebellar  tumour,  821,  509 

—  intra-cranial  growth,  821,  509 
Kopf-tefeuiQSy  688 


LaMo-gloeial  laryngeal  palsy,  664  (f«e 
Bulbar  palsy) 

Labyrinthine  vertigo,  861»  782  («••  Ver- 
tigo) 

Lagophthalmoe^  211 


Lamina,  internal  medullary,  40 
ILandry's  paralysis  and  rabies,  930 
Language,  sensofy  relations  of,  112 
Laryngeal  crises,  298 
Laryngismus  stridulus,  293,  770 
Larynx,  anasthesia  of,  292 

—  paralysis  of,  282;  In  aneurism,  285 1 

in  diphtheria,  905;  in  eijdp«las» 
897;  in  multiple  neuritis,  285;  im 
lead  palsy,  954;  after  typhoid,  897 

—  spasm   of,   292;    functional,  298;  im 
hysteria,  293 ;  in  tetany,  898 

oo-ordinated,  294 1  phonic,  294 

—  apinal  accessory  flbfM  for,  45 
Ute  rigridity,  82 

Lateral  nucleus  of  cerebellum,  85 

—  sinus,  thrombosis  of,  452 

—  Tentricles,  hmnorrhage  into^  891, 396^ 

402,409 
Load  oolie,  947 

—  Une,  946, 960 

—  tremor,  952 

Lead-poisoning,  948 ;  eerslMra]  symptome^ 
958;  laryngeal  palsy  in,  964;  mental 
symptoms,  954 ;  neuritis  in,  956 1  optlo 
neuritis  in,  955;  paralysis  in,  948  f 
primary  atrophy  in,  951 ;  retinitis  In, 
955;  spinal  symptoms  in,  962;  wihl 
drop  in,  948 

^  and  general  paralysis,  954 

—  and  mercurial  poisoning,  970 

—  and   progreesiTa    mnscolar    atrophy, 

961 
Leg,  affection  of,  in  hemiplegia,  76^  77 

—  neuralgia  of,  811 
Leg  centres,  17 

Lemniscus  (see  miet),  28^  88, 84^  86 
Lenticular  loop,  86 

—  nucleus,  27,  38|  and  eortax,  41;  con- 
nections of,  41 

Lenticulo-optie  artery,  61 
Lenticulo-striate  artery,  61 
Lepto-n^ingitis,  828,  828 
Lethargy,  1030, 1084 

—  African.  1089 

Levator  ]>alpebr0,  paralysb  of*  181  (««s 
Ptosis) 

—  —  spasm  of,  211 
Ligature  in  epilepsy,  787 

—  of  arteries  in  neuralgia,  881 1  ht  opi* 

lepsy,  768 ;  in  tetanus,  696 
Ungual  dyssBsthesia,  806 


Ungual  f  jmiAi  8 

^  ipum.  301 

Utp  e^Qlre,  18 

Upomniii,  i99 

LIpit  origin  of  Hhrm  for,  49«  ^W 

Locftliktian.  30$ 

)jOCalit;y«  iest  f\t  the  «etkft«  of^  9fi 

Lnmbo-Abdaminal  neumlgTuj  610 
Ljmphntic    glitntli    «iilarg«d   in 
thnlmlc  ^oltTf'r  BdO 


«l0ph- 


—  n«iir»}^ia^  817 
Muiia  ftiid  eljor?tt»  60S,  €19,  620,  G25  {««# 

—  epileptic,  747 
M&ntDtle  tbrdmlMMfij  4£0 
MvnnmuM  nnd  ihromlioiii,  450 
Mirginfil  eotirolulioo^  0;  letlon  of,  Q9 
]iiske4  epUep<j,  74S 
Jfuti^tion »  muscle*  of,  218 ;  pftmljaii  of, 

218  ;  tpoAta  af,  221 
Meftilej,  parftljaii  ifter^  398 
M^ebinicAl  eengcftian  of  brmlD,  BOO 
Hednlla  oblongAtaf  ftuatomjj  43 ;  hftmor- 
rbkg«  into,  402 ;  locmli^aticiD  m^SlS; 
TWi^li  of,  65  I  diimte  of,  562 
^  ^  And  eiophtbalmic  i^oitre,  885,  688 
Mda^eholiA^     nlcoliolic;,    981    (<**     m\§o 

Meat«I  tymptomi) 
Melanotic  tnmourCf  409 
Mmrnhmi^,  diie&io  of^  S28|  eong-e^tion* 

$2d  i  itiAnminatlon,  32S 
Memory,  defect  of,  107;  in  aleobo1i»m,  @8l 
Meoiire'i  dUc ute,  782  {fM  Verttg^,  itiml) 
MoniDgenl  hoiaoFrhAge^  S90«  d0§i  infjm- 
tilts  413;  eonTakians  lo,  414^  41 S; 
mtDtjil  dmuge  ia,  416s  pardyiU  in, 
41 5  J  tight  in,  416 1   AwalJov^iog    in, 
416 
—  Vlood'tiinioiU',  325  va»o-m< 

MaaiDgitis,  tLcnte,  82S|  obronie,  331,  S3S,  diiturb 

846 1    and   gummata,   835;    dironie  I— and  epil 
infantile,  346  i  chroDtc  ijrpbili tic,  346 ;  I         &48 
*o«al,  344  i  poraJcot,  330, 344 1  •itiT^li?^  |  —  opbtbalo 
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Menins^itii 
320;  I 
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■maltp 

^  diagnoa 
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—  ijmptoi 

locality 

—  epidf^mi 
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861;  1 
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'—^  —  *e^i] 

865 
MeningitoF 
H«n£Dgo-ei 
MenUlfatl 
— '  i^mpto] 

a1i?obcr 

eia,  i 

exoplit 

pbobis 

lead'p 

in  tnm 

Mi»rFurial  i 

-^  poitonii 

^^  tremoTj 

^0;  I 

lesd  pa 

969 

MnmeriiiD, 

Mftellio  poi 

Hleroeepba 

Middle  certt 

—  (o*6Mt  tU 

Mtgraioo  (* 
843 

— •  ani»lh«y 
m,S4I 
fortifioi 
ftDOpia 
«al  eba 
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BTiliary  abscesies  \n  hydrophobia,  088 
<—  aneurisms,  384 

—  sclerosif,  500 
Mim!c  spatm,  248 

Mindblindness,  23, 113, 121, 128,  181 
Mind -deafness,  24 

Miner's  Djstagnmns,  207 

Mobile  spasm  («««  Athttosb),  86,  SQ,  458, 

509,  611 
Monoplegia,  80,  808,  486 

—  in  cortical  disease,  808 
Moral  sense,  defects  of,  108 
Morbus  medicomm,  865 
Motor  aphasia,  114, 116 

—  centres,  18;  conTolutioni^  29 1  path, 

28 ;  paralysis,  68, 74;  in  tomoor,  508 ; 

symptoms,  68,  74 
Month  centre,  18 
Movement,  disorders  of,  after  hemiplegia, 

85 
Muller,  mnsde  of,  !n  exophthalmic  gcitre, 

886.887 
Multiple  cerebral  tnmonn,  516 

—  sclerosis,  548  («m  Sclerosis,  dissemi- 

nated) 
Mumps,  paralysis  after,  899 
Muscles,  degeneration  of,  bi  diphtheria, 

912,  915 
Muscular  atrophy  in  goitre,  882 1  and  lead, 

961 
mm,  irritability  and  nutrition,  88 

—  rigidity,  82 ;  early,  initial,  late^  itrao- 

tural,  82 

—  sense,  95 

—  sensibility,  path  of,  89 

—  tumour,  1000 

Musculo-spinal  paralyris  and  lead  palsy, 

950 

and  writers'  cramp,  724 

in  typhus,  897 

Mycosis  of  brain,  466 

Mydriasis,  183 

Myelitis  inaloohdism,  982;  in  dysentery, 

899 1  in  measles,  898;  in  rheumatism, 

900 
Myeloid  tumours,  498 
Myoclonus  multiplex,  629 
Myosis,  183 ;  spinal,  185 
Myotatic  irritability  in  hemiplegia,  83 
Myxoedema  in  exopbthttlmio  goitre,  881 
Myxoglioma,  494 
Myxomata,  498 


K 

Narcolepsy,  1088 

Nausea,  nervous  mechanism  of,  277 

Keck,  centre  for,  19 ;  rigidity  in  ab 

840;  in  meningitis,  887 
Necrotic  softening,  422 
Nephralgia,  885 
Nerves,  cranial  origin  of,  48 ;  diseasee  of^  •. 

188 

—  optic,  in  alcoholism,  975 

—  in  diphtheria,  912 
Nerve-stretching  in  nenralgia,  881 
Nervi  nervorum,  804 

Nervous  deafness,  261 

Neuralgia,  794;  and  aneurism,  821;  and 
bone  disease,  822;  and  lead-poison- 
ing, 817;  and  lightning  pains,  821* 
822 ;  and  neuritis,  795 ;  and  toxicity, 
797;  change  of  sir  in,  801;  skin 
eruptions  in,  800 ;  tender  pointa  in, 
800,804 

-^  ansemic,  816;  brachial  and  cervioo* 
brachial,  809 ;  cervieo-occipital,  806 1 
crural,  811 ;  dorso-intercostal,  810 

—  epileptiform,  812 ;  and  epilepsy,  828 

—  gouty,  816;  herpetic,  814,  820;  hya- 

teriisl,  815 ;  influenzal,  901 ;  lumbo- 
abdominal,  810;  malarial,  817  ;  ocen- 
pation,  614;  reflex  or  sympathetic^ 
812;  rheumatic,  816;  sacral,  811| 
spinal,  811 ;  syphilitic,  817;  sympto* 
matic,  800;  tabetic,  798;  testicnlai^ 
836 ;  traumatic,  818 

^  treatment  of,  823  ;  surgical,  829 

^  trifacial  or  trigeminal,  806 ;  inferior 
dental,  807;  infra-orbital, 807;  ocolai^ 
806;  supra-orbital,  806 

^  trunk,  810;  visceral,  832 

Neuralgic  headache,  860 

Neurasthenia,  1045 

Neurectomy  in  neuralgia,  880,  881 

Neuritis,  axial,  148;  periaxial,  956 

^  dixgnosis  from  neuralgia,  795 

^  in  diphtheria,  918 

^  in  influensa,  902 

—  in  maUria,  899 

^-  in  rheumatism,  900 

—  in  typhus,  897 

—  in  variola,  898 

—  olfactory,   in  brain  disease,  189;  In 

aU-oholism,  981 ;  in  arsenical  poison* 


ii4t  ia  ■w^lwl  |iiji«liig,tiit  ii t—    ~ 

fa^  MO;   la  «r  d^Jiiii,  *!$»  fa  I—  ■WUi,  | 

\amm^  tOi|    fa  ii»l  faimiBC J ^  fMi^ 

1$  to  iwiIimI'^ ^  ^^»  ^  <**^|       *^^  ''l 

Hi}    fa   p»£bj»infagk'«p  I         <ffc*fc*fa 
rifa««Mfa»fa«v,Si#f  falsfteisfp  rtiC«i  I 

I  I       faarnU 

ffagOTf 

iMa«,  ifi 


Jmo  f»iii|jtfa     «pblllalii^     fa    rinw 
ifamibQili,  46i  I  fa  toraoor^  fil5 

XfBrOMMf  U«)a|Stfall  (Mt  OGCtt|-Stiofl  0«I1- 

tmcf ),  710^  720 

lFot|»rt)ftl  vtti^got  7^2 
Ifoitf  dU(»4A  of,  cAiJtiifig  fttMcei^  47 S 
JfoAfakr  ocabr  pmhj,  194  i   fttoU^  IP9; 
ebmnlc!^  IH  i  •lailiJvti,  197|  Ubcticp  l!M) 

tfillli  uf  lijflKiglryH^r^  46 1  d«tililk»,  38 
fat4«rul,  3&t    tent]c;tiW,   27,  SS,   40; 
po«t«rD<PiterEiBt,  34;  potU-rrp-uii^liai), 
S4;  poii-pjriijtililiil,  34 1  ruorj  S7 

—  of  l$rr«ljelliirt»,  &7 

KtiTfM*  contriif  tMfi<^  700  («i#  T«Uiif) 

Nutiitlotml  dUcNiMp  73 

MjiiiHgiiHiii,  1H7,  3!07 

•—fa   II I  bin  In  in,   £07  r    in    Anvraii,  370 
in  (lU»vmi tinted  icleriMli,  547,   &&I, 
H7i    In  mrvoDi    dlMua,    207; 
|Mi'hjrmf.'nljigiU«,    327;     i»    luuiour, 
51:1 1  iti  iirunub,  776 1  fa  ¥irtIgo,  210, 
787 

^  eiinflf*',  £07 

—  JJuFjdjfdCp  171 

0 

Obitqttp  mi)if  Im  of  eyQUt  17P 
UUtruellon  ctf  ^Miitli ulnr  »rt«>d«ft,  43S 
Qcdtiltnl  Itotit^  in  ti'tftiiui  aeonutornm,  6S0 

^  lob*,  6  i  iitn>i4y  of,  ftad  «ff«ct<«  71  j 

O^npatluii  uiunlgk,  719 


Odour,  laa 

Olaom*f)Si|  1 
ClttftCtorj  in: 

—  nvtwe,  &t 

tnmoiir, 
of«141 

Ollvit^  bodii 
fftcbl  m 

Ophtlmlinopl 

?•!■})  i 
iudden, 

—  ezttTnAl  \ 

199;  tol 

—  and  bulbi 

and  exo] 
Opbtbitlmo»c 
Oplttbatoaoi 

1008;  t: 
Op  tie  atropb 

of.  148 

—  nervo     mi 

fnnciioia 
hlZ  i  m 
oHjfiai  c 
of.  147 
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Optic  neuritis  (tee  Ntiuitlf»  optic)^  ISO, 
182.  &e. 

—  ndiatioii,  26»  40,  54 

—  thMlamns,  40;    and  optio  tnict»  40; 

loealintion  in,  816 

—  tract,  S5;  damage  to,  145 
Orbicularis  in  hemiplegia,  78 
Orbital  diaeaie  cauaiug  abscess,  476 
Organic  disease,  72 
Ortbotonos,  682 

Osteofibroma  of  brain,  491,  489 
Otitis,  diagnosis  from  meningitis,  852 
Orarian  tendemes9,  987,  901,  992 
Ofariotomj  in  hjsteria,  987, 1028 


Fiobjnieiiinj^tis,  823;  external,  824; 
hasmorrbagio,  825;  internal,  824; 
porulent,  324 ;  serous,  826,  328 

—  in  alcoholism,  825 ;   in  general  para- 

lysis, 825 ;  in  scorbutic  rickets,  825 ; 
in  other  diseases,  825 
Palate,  paralysis  of,  306;  in  diphtheria, 
903;  in  erysipelas,  897;  in  facial 
paralysis,  236;  in  facial  spasm,  254; 
after  typhoid,  897 

—  narre-supply  to,  307 ;  origin  of  spinal 

accessory  fibres  to,  46 

Palsy,  ibaking  (ms  Paralysis  agitans),  G36; 
nuclear,  ocular,  194  (m0  Ophthalmo- 
plegia) ;  oculo  facial,  197 

Pspillitis,  132  («M  Neuritis,  optic) 

Paracentral  lobule,  4 

Parageusia,  228 

Pkirallel  fissure,  5 

Pluralysis  after  acute  diseases  («f#  Acute 
diseases),  894 

—  agitans,  636;  and  disseminated  scle- 

rosis, 555,  654;  and  injury,  638; 
and  mercurial  tremur,969;  and  post- 
hemiplegic tremor,  655;  and  senile 
tremor,  654;  and  tetany,  651 

—  —  electrical  irritability  of  nerres  in, 

653  ;  festination  in,  615 
^  »  pains  and  stiffness  in,  639;  propul- 
sion in,  645  ;  relation  of  cerebellum  to^ 
651;  relation  of  emotion  to,  652; 
retropulsion  in,  646 ;  tremor  in,  610 ; 
weakness  and  rigidity  in,  6l^; 
Tarieties  of,  648 

—  bulbar  (see  Bulbar  paralysis),  562 

—  facial,  230  (we  Facial  pAralyiii*<) 


Paralysis,  general  and  disseminated  sda* 
rosis^  556;  and  mercurial  tremor,  970 

—  motor,  74 ;  mental  change  in,  648 

—  post-cboreic,  609 

—  post'^onTulsive,  92 
Paralytic  chorea,  599,  606,  619 
~  rabies,  980,  985,  939 
Paramyoclonus  multiplex,  629 
P&raphasia  in  temporo-sphenoidal  lesiom^ 

818 
Paraplegia  after  typhoid,  895 

—  alcoholic,  982 

—  hysterical,  996 

—  in  exophthalmic  g<rftr%  881 
Parasitic  cysts,  600 

P&resis,  74 

Parietal  oouTolution,  ascending,  4 

—  lobe^  8 ;  localisation  in,  812 

—  lobule^  snperior  and  inferior,  4 
Parieto-occipital  fissure^  2,  4 

—  squamoMl  suture,  8 

Parkinson's  disease  {tee  Paralysis  agitsnsX 

686 
Paroxysmal  headache,  836 
Partial  hemianopia,  154 
Passive  congestion,  376,  378 
Pasteur's  treatment  of  hydrophobia,  938, 

938 
Peduncles  of  cerebellum,  28^  85,  38,58,321 

—  pressure  in,  515 
Periaxial  neuritis,  956 
Perisplenitis  in  pachymeningitlB,  328 
Periodical  paralysis  of  ocular  muscles,  192 
Peritonitis,  false,  991 

Perspiration,  local,  in  hysteria,  1016 
Petit  mal,  785, 744 ;  and  a utomatism,  748, 

746 ;  treatment,  765 
Petrosal  ganglion,  276 

—  sinus,  thrombo^s  in,  453 
Phantom  tumours,  1000,  1028 
Pharyngeal  plexm*,  281 

Pharynx,  paralysis  of,  282,  565 ;  in  diph- 
theria, 905 

—  spasm  of,  282 

Phonic  laryngeal  spasm,  298 

—  paralysis,  291 ;  in  hysteria,  291 
Photophobia,  167 

Pia  mater,  infiHromation  of,  328 
Pianoforte  player's  cramp,  729 
Pigmentation,  arsenical,  966 

—  in  Qimves's  disease^  890 

—  from  silver,  967 
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irme:il  glitud,  tutnoiir  of,  600 

HtuiUrj  ho^^\  tumourt  of,  6101  gljco* 

Fleurodynitt,  834 

Fkurotbototiiki,  G9S 

FU  couf'bc,  5 

Ffufomiigiutrio  oenr^  nacletit  of,  45,  47 ; 

di<ciiM«t  of,  S7S 
Puiiit  itpoi>liy»Airei  @0O 
Polio-euoepbalifew,  194,  460 
roUo-mjelitit  balbi,  57 S 
•^  io  gaitre,  SS5 ;  metMtlea,  806 1  t^phold^ 

FoGA,  ftbficeji  It),  4S2;  blood  ^T^BseU  ijf, 
86;  glionta  at,  496;  hiemorrhAf« 
into,  894  J  hypertrophy  of.  495,  683; 
Wion  of,  degeneration  followitigt  09 1 
Wsjon  uf ,  CfLoalng  bi.'miijlegm.  Si ; 
locul  aiiiion  iQ,  313;  tumoitift  of  I  49  ri 

PiE»rcfieep]ii4iiu,  469 

Po«itif>n,  ej^Dte  of  I  £WS 

Po«t  ciiorcic  i»ftnitjaist  600 

Poat-ionviiliivo  pardy«ia,  '^2 

Po*tLrior  cerebrm!  ftrfetfrjr^  64  j  snetirs^iJJ 
of,  636 

—  C4Miimnnlc:«ting  art^iiyp  G0|  ftoeiirbtii 

of,  53y 
^  erico-arjtronoid  tDtucla^  2S4 

—  foFi&ap  tumotim  of,  515 

—  boriKOHtjil  rtbri's,  23 

—  pymiuiil,  28,  29 

^  longitiiiiiimi  tbrea,  28,  38,  87 
Po»U?ro-e3it€rtiil  uucleui.  34 
Povtero-medtan  £olunin,  34 
Post- epileptic  ■.utomatipiii^  743,  746 
Poithemjplegic   chorea,  611    (#«   AlUfr- 

toak) 
disordersof  movemeiit,  85 

—  epilepsy,  730,  733,  749 
rrhHt-pyramid&l  iiuckoa,  34 
ru»tiire,  p«rception  of,  SB 
Pr^:*c^^ntml  aulc^ui,  4 
iVeeniicuf,  4 

iVef  rout&I  li>be,  0 1  loejiHsatiOii  In^  Sll 
Pri  gtiAticy  fttid  oborea,  60G,  GIB 
I'riupi^u]  in  liydrophoblki,  U28 
Pfngtesiivo  bulb&r  p«Uyp  564 
-«-  muicukr    atrophjp    668;    rdation  to 

hud  palsy*  961 
^  opbtlmlmopk^gb,  195  (iM  0}ititb»lmo^ 

pl^na) 


Pbojeetlotii  WTcmeoti»,  172 

PrijpQl«ioa  In  pa^rftly^U  Agitaiii,  64£ 
PioJopAlgk,   80€    (tea    Ncur»lgU«    tng«* 

miiiBl) 
Ptammoam,^  499 
PBemlo-balbftt  p«i*y,    820 1     *nJ    boIl«f 

palij,  672,  677 ;  ipt«cli  1«.  100 
P*!cudc»-tal>©i  in  arfltuJcal  poiioniiiifj  964 
P.vvcbical  proomm*  wid  eortei,  ^ 
i'Lorma,  8 
Vtmut  181  i  oongeriitftl,  200;  d^iab^  19tf 

from    vymp«thetio     p«mlyslia    S00| 

bvBtprieiilj     soil      mormog,     201 1 

pcriDdieal  or  recurring,  192;  reflex. 

200  j  retftpsiof,  192 1  Iq  it^tmiui,  6S4 
Poberfey,  barking  cough  <jf,  294 
PuerperiLl  cf^nvuldimv  773 1  uid  Briglil^ 

disi'aseji  774 

—  tetantti^  675,  Pi78 
PriliDonal  cierebr&l  abfic«fl«i  477 
l^nlnionary  bmncb^a  of  vagut,  S04 
PuUc  in  bmin  dise«»e^  127 

—  in  eiopbtbalmic  goitre^  874 
rulvinif^  40 

Pnpil  ■ymptouii,  183.  183,  19i 
PupUi  in  apojtiexy,  104 

—  in  coma  and  atnpor,  99 
Purkmje,  cells  of^  56 

Pyminldal  celit,  larga  and  i^mll.  W 

—  flbrci,  28,  29 

—  radtation,  26 

—  tract*,  28 ;  degeneration  In,  68 
PyrimMi,  anterior  snd  poat^^or,  18,  ^ 

34 


Qtiadmte  Iobiil%  i 

B 

rjiibfea,  In  animali,  922 1  fn  man,  &24  (iw 

Hydrojibobift) 
—  piiTalytic,  in  anlmaU,  923;    In   mmn, 

930,  935,  939 
iU' crossing  of  fibn?a  In  cord,  77 
tU'cti  mnsclea,  177, 178 
lU'current  kryugeal  pftUy,  282,  ^t 
Ktftutring  ntterancca,  118 
Hvd  nucbuf,  27 ;  and  aerebeilnm,  08  |  mud 

pednncL^s,  68 
«-  toftemng,  430,  465,  471 
Rtrflfl   nation,   super JIdal,  dimixin^ett   o4 

in  hemlplegisj  81 
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Reflex  action,  inereaM  of»  in  hemiplegia.  81 
^  ambljopia,  164 

—  epilepsy,  783 
^  neuralgia,  811 

—  ptoeit,200 

Reid't  rolea  for  finding  flaanraib  9 
Reil,  ialand  of,  6 

Belapting  palsy  of  oenUr  mnaelea.  192 
R<'lation  of  oortez  to  skull,  6 
Respiration  in  brain  disease,  128 

—  Cheyne-Stokes,  100. 128 
Respiratory  column,  47;  pandyaia»  894 1 

spasm  in  tetanus,  682 
Reatiform  body,  86 
Retention  of  urine  in  hysteria,  1014 
Reticular  formation,  28,83;  and  lateral 

nucleus,  86,  87 
Retinitis,  albuminuric,  131 ;  in  lead,  955 
Retraction  of  head  in  abscess,  481;  in 

meningitis,  837,  840986!;  in  tumour, 

612 
Retrocollie  spasm,  655,  667,  670,  678 
Retro-insular  conTolution,  6 
Retropulsion,  646 
Rheumatic  neuralgia,  816 

—  neuritis  after  influenza,  962 
Rheumatism,  acute  paralysis  from^  900 

—  after  influenza,  902 

~  and  chorea,  595,  604^  616 
Rickets  and  oonmlsions,  769 

—  and  hypertrophy  of  brain,  688 

—  scorbutic,  and  pachymeningitis,  826 
Rigidity,  muscular,  82 ;  early,  82 ;  initial, 

82;  late,  82;  structural,  82;  tetanic, 
612;  tetanoid,  321 

—  of  neck  in  abscess,  482 ;  in  meningitis, 

837;  in  tumours,  512 
Rinne's  test  for  deafness,  264 
Ri»u8  sardonicus,  681 
Rolando,  fissure  of,  2,  8 

—  grey  tubercle  of,  86 
Roller's  nucleus,  46 
Roof  nucleus,  37,  67 
Rupture  of  aneurisms,  632, 687 

S 

Sacral  neuralgia,  811 

St.  Vitus's  dance,  591  (set  Chorea) 

Saltatoric  spasm,  631 

Sarcoma,  493,  496 

Saturnism,  local,  953  (see  Lead-poisoning) 

Scanning  utterance,  647,  552  { 


Scarlet  fevtr,  paralysis  after,  899 
Sclerosis,  difbse,  668;  lobar,  468 1  ofbimia 
and  inflammation,  468 

—  disseminated,    insular    or    mnltlpUb 

643;  articulation  in,  647,  662;  atazj 
in,  649;  head,  oadllation  in,  648 ; Jerki- 
neaa  in,  548 ;  mental  change  in,  662 1 
myotatic  irritability  in,  649;  nya* 
tagmus  Id,  647,  661 ;  ocular  musdea 
in,  561 ;  optio  nerre  changes  in,  650; 
trophic  changes  in,  658 

—  —  and  disseminated  syphilitio  inflam* 

mation,  654;  and  general  paralyib 
666;  and  hysteria,  667;  and  mer 
eurial  tremor,  970;  and  paralysit 
agitans,  556,  664 

—  —  relation  to  syphilis,  646 ;  Tarietief 
of,  544 

Sclerotic  inflammation,  chronio   dfsatmi 

nated,469 
Scorbutic  rickets  andpachymtoingitis,885 
Scotoma,  central,  168 
Screaming  fits,  771 
Scriyener's     palsy,    711     (tm    Writ«^a 

cramp) 
Secondary  degenerations  in  brain,  67 

—  deviation  of  eye,  171 

—  over-action  of  fadal  mnsdes,  842 
Semilunar  tract,  67 
Sempstresses'  cramp,  729 

Senile  atrophy  of  brain,  681 

«  chorea,  626  («f»  Chorea) 

*•  softening,  469 

~  tremor,  654, 659 

Sensation,  affection  of,  in  hemiplegia,  88 

—  loss  of,  94 

Sensations,  cephalic,  96, 863  (tee  Cephalie) 
Sensibility,  muscular  and  vitceral  paths  0^ 

39 
Sensory  aphasia,  112, 119 

—  centres,  14,  20 

~  crossway,  40,  94,  816 

—  irriUtion,  96 

—  path,  20, 83,  39 

—  symptoms,  94;  in  tumour,  612 
Serous  apoplezy,  101,  582 

Shaking  palsy,  636  (tee  Paralysis  agitans) 
Shivering,  physiology  of,  691 
Silver-poisoning,  967 ;  paralysis  in,  968 
Simple  apoplezy,  101.  104^  407 

meningitis,  330 

mental  failure,  107 
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flb^  nenrtb  HiMpngF*  Mil  ft^c^t^  o^i 

^joito^  88Q|  flgni«Q|fttioii  cif  (««« 

|Onpll»  i^tlMlQft  of»  ta  oortM,  6 
gfiigipf  4otaiW»  Ifrtowb  1039 
itadcr  odviiii^  40^  1^ 
apill,  atavliOBt  of,  iaa*-X40 ;  ftnim,  142 ; 
.    MB^  lor,  90 1  loM  a(  in  uieumm, 

61$ I  ponrwdon  o^  14^j  itLl;j«cLiTa 

leiiiftiiDBt  of  A  HI 
Smitlis*  eramp,  7B9 
tetMng  of  brain.  421, 4^  («#«  Bratn)  i 

aente,  421 ;  ehfonlo  pvogTeuiTfl^  541 
"^  —  iiecB0tip,422 

—  —  nd.  480, 466^471 
«r  —  leafe  ai,  481 

— -wUt^480,4e» 

7olloir,480,466  ^ 

Qprninnbiillatlo  ti^i^  1088 
tihroat  &i  tetanoi,  681 
^^ 
I  of  faco.  248;  in  tetasui^  681 

—  —  palate  in,  254 

—  —  Btapedius  in,  246 
taste  in,  254 

—  of    mastioatory    mnide^    181 1     in 

tetanni,  681 

—  mimic,  248 

—  of  ocular  muscles,  204 — 206 

—  habit,  633 

—  mobile,  see  Atiietosit 

—  retrocollic,  667 
-^  ialtatoric,  631 
Special  sense,  aural,  98 

Bpeecb,  tiflfection  of,  109 1    aiilcuktor^, 
109;  cerebral,  110;  in  tumour,  II Q 

—  centres,  24 

—  loss  of,  in  children.  111 

—  processes  in  brain.  111 ;  path  for,  113 

—  sensory  relations  of,  112 
Spermatorrhcea,  1043 
Spherical  nuclei,  57 

Spinal  accessory  nerve,  diseases  of,  278 ; 
external  part,  299  ;  nucleos  of»  45 

—  —   —  in  brain  tumours,  514 
in  progressive  muicmlar  atrophy, 

801 


Spinal    eolnmn*   nenraliiia    of,  Sli|  Im 
lijsieriay  991 

-^  diseafle  and  nearalg-ta,  828 

aDd  paralyBls  agitans^  6lMk 

Spt€iiins,  spaim  of,  665 

Bqulnt,  171 

Stftccato  ntterance*  110,  518 

StaptdiuSf  ipastn  Is,  254 

Stutie    re64s    ipasm    (tal^teiit  ii§mm% 

631 
Status  eplleticu^  761,  758,  768,  f|i 
SuU  wag's  Bymptom,  877 
Steph&Dlaa,  8 
Sterno^m«st0idpaimIyda»8OO|  ^p|H%i8llk 

659.664 
Stertor,  99 

BtUf  at^ck  in  tetftnni^  980 
Stiginnta  In  bysteria,  1016 
Btrabiimus,  170,  171 
Structural  contracture,  82 

—  dawi(*g%  Ttrbties  or,  73 
Stupor,  99 

Subarachnoid  bBniorrh:ige«  890 
SubfitnutJa  tiip-A,  27.  29 
Subthsilauaic  region,  40 
Sadden  bttlbai'  p^tlsyt  574 
^-*  death  in  bamorrhsge,  403 

—  paraljsLi  in  tumour,  517 

—  tumour,  518 

Superior  tongitadinal  vnos^  66)  Ubom* 

boiNis  In^  453 
-^  isedallary  Tclurn,  and  foorth  iMrr% 

52 

—  oblique  muscle,  paralyiia  of,  179 

--  ollyary    body,   37«    187 1    and  frdal 
nucleui,  49 

—  parietal  lobule,  4 

^  pji^midal  decussation,  34 

—  rectoBp  paralyaii  of,  178 
Siipm-marginal  couYolution^  4 

Surgery  of  brain,  anatomical  mkib  7—9, 

487,  4S8 
Surgical  treatment  of  abscess,  487,  488 

of  tumours,  527 

Sylkbic  uttersinee,  110,  b^ 
SjIvUq  fissure,  2,  8 

YBITI,  ^ 

Sympathetic  in  exopbtbalmlo  gofttni^  884^ 

886,  390 

—  m  p&mlysii,  aflectioni  of,  S6 

—  neuralgia,  812 
Symptomatic  neuralgia,  814 
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Bfmptama   ci   bnia    Akam^    71^  126; 

fincl  uid  iiidiicct»  418;  diftM%  74; 

foMl,74;  ■M>tor»74 
Syncope  aad  apoplcsy,  108^  407 

—  uid  tpikptj,  756 

eyphifitie  cb<voiditi%  ltl|  VMMkr  dis- 
MMw  »0^  486b  448|  uid  uMvisiii. 
680 

—  Bi«iia8iti%846,688|  iMiinilgii|»  817  ; 

oAltf  pidty,  191 

» 488^  490, 483^  688 


Tab«,  881,  8S8|  and 

964;  and  alcobolitm,  988 
Tabetic  paralytis  of  ocular  siiacla%  190 
Ti^a  cMbimk.  889 
Tart^  affectiooa  of,  824|  and  ifth  narre, 

816, 225 ;  and  dorao-pliaryBgaa],  277 ; 

ia  rad^l   paraljaia^  a87|  kk  ladal 

fpaim,254 

—  ibrac,  eoime  of,  227 

—  pcrrarakm  of.  828 
TballiiBg  ftu,  769 
TagMaatal  nocWiia,  28 

TigMBlwii.  27:  eoDiiaetloM  o(  87.88; 

dartuation  of,  89 
TakgrapbiaU*  eranp*  729 
Tcmperatnrab  ia  bfain  dSactiaa,  126;  in 

apoplexy*  101;   in  eeTebral  bsmor- 

rbagp,  388;  in  paraljted  limba.  84; 

in  bjateria,  1016 
Tamporal  bamianopia,  aat  Heaaant^ 

—  k>bc^6 

Tanpoffo^panaial  eoovolotion.  6 
Ttaipoco-cpbenoidjd  lobe*  6;  leikMM  of, 

84;locali«uion,818 

^Tendernets,  ipinal,  in  nenraatbenia,  1047 

Tendon-reflezai  in  bemiplagia,  88  (aar  a^io 
Knee-jerk) 

TsiatoaBa,  499 

Tenninal  arteriei,  431 

Tetanic  attacka,  98;  in  evaballar  diaaaaa, 
98 

TetoniUa,  698 

Tetanoid  cborea,  709 

Tatanui,  674;  and  cirenmeiiioo,  680 1  and 
aartb-moiild,  676;  and  bjdropbobia, 
691;  and  bjsteria,  692;  and  nerre 
indtation,  690 ;  and  strycbnia  poison- 
ing, 691  ;  and  tetany,  692,  706;  and 
umbilical  conditionfi,  680 


Tetanoid  abovthrc^  884;  ctpbaBc*  688;  bf- 
diopboUcaa.  688;  idiopatbie,  67iw 
678;  neoBataffWB,676, 679 ;  ] 
675^678;  rbevaiatic,  676^  678; 
Mtic674 

•*  bacfflna   ol^   888|   mm 

676;  infloanee  of  eakmr  ia.  676 1 
Berra-atretcbing  ia,  894;  opiatb^ 
teWM  in,  682;  ptoaMiB»684;  ipii 
ia,682;  snrgical  tiaataMat of, 694 1 
tatanina,  689 ;  toziBaoiC  689;  tjiaf 
Tertebrala  for,  686 

Tetaay.  688;  aad  gastrie  dflatatian,  TOOf 
•ad  byiteria,  700;  and  aiyiiada— , 
707;  aad  ricketa,  700;  aad  tbynll. 
707 

—  tpidtmica   oi,  701;   iaoreaead  liiHa 

bUity  of  nenrea  in,  708 

^  aoctnrnal,  704, 1049 ;  alaapb  701^  1010 1 

Tarietiea  of,  704 
Tbalamna,  optic,  40 
Tbane'f  plan  for  finding  fiaaniai,  8 
Tberiomimiery,  1009 
Tbinning  of  cranial  bonci^  608 
Tbird    nerra,    168;  affectkma   of,    180; 

nndeaa  of,  68;  laenrring  all ectioa  o^ 

198 

—  —  aad  eorpora  qnadrigemina,  68 
-»  —  in  brain  tamonrt,  518 
Tbromboaia,   424;  from    atbcroaaa,  428; 

from  lypbilitie  diaeaie,  429;  ^mpla, 
426;  in  differaat  Temtk,  486;  in 
eerebral  Tetna  aad  liaaaa^  460;  pii- 
mary,  450;  aecoodary,  461 

—  and  ear  diieai»  454;  tnTgical  traal 

ment  of,  455 ;  and  bamorrbaga,  408 

—  Tonooi^  aa  canae  of  infantila  baml* 

plegia,  451,  461 
Tbrombotic  lof tening,  424  (aae  Braia  aoft- 

aning) 
Tbyro-arytmnoid  mnacle^  283 
Tbyroid  in  ezopbtbalmie  goitre,  876, 881  f 

excision  effecta,  889,  898 
Tic  conmlsif.  248 
15c  donlonrenx  (aae  Naoralgia,  trigcsiiaal)^ 

806 

—  rotatoire,  662  (foot-note) 
Tinnitus  anrinm,  261,  268,  270 ;  ia  na 

Mstbenia,  1047 

—  capitis,  270 
Tobacco  amblyopia,  148 
Tone,  83 
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J    aOii  in  benrfpliglt,  9«b  7^  iM| 

TontlUitir^  pmljfla  alfcer,  908 
1^ftifl»lii%  08^  eong«l9tel  or  ixMi^tt^ 

IbiMb  691^1  l^fttnlflfti,  8701  ipat* 
*     nodio,  68D 
9MkDlO%  6leeMdl|f  bl,  e^Sf 

M^ng  k^88*|  toglcal  trartaittt  o^ 

%      '07$       ■•.?,.;?; 

—  and  iplnal  MCiiioiy  J^m,  800 
Ibxinnift  dMrfog  Ivito  ifiqytoBMk  100 
1bxmid«  difittaip  108 
tbde :iuBMNri%  188f  MMfm,  108f 

palqr*  887 1  tunofir,  869 
Hi^d  pvodttMd  liy  ogtiiiMi  fa  aeoto 
diMMMii  898|  ia  d^pbAoiiib  017| 
;'    «f  i6teBQi.889 
lVuiee»  107*  1080,  lOM 
Trangf er  in  li^it6rla»  998     ' 
Trapeiini.  pandydt  of,  800 
Tranmatie  ]imnorrbag«^  881^  '  ^ 

—  naualtlt,  818  •  ^ 
^Iataani»t74  '^^'i^' 
«Mor.  tetti  of,  867|  aMUK  974 

081 ;  asthenic,  659;  conynldve,  630; 
head,  952;  hy8terical,658, 1001, 1028; 
mercurial,  969;  post-hemiplegic,  85 ; 
•enile,  657 ;  simple,  657 ;  toxic,  659 

■»  In  paralyiU  ag^tans,  640;  distinction 
from  senile,  654,  659 ;  in  exophthal- 
mic goitre,  881,  889;  after  typhoid, 
897 

Trephining  for  ahtcess,  488,  487>  488 

—  for  tumour,  527 

Trigeminal  neuralgia,  806  (#««  Neuralgia) 
Trismus,  221,  674;  nascentium,  675,  679, 

691 ;  hysterical,  998 
Trophic  changes  in  hrain  disease,  84^127; 

in  disease  of  fifth,  217 
Trunk  muscles,  centre  for,  18 

—  neuralgia,  810 
Tubercle  of  Rolando,  85 

—  in  choroid,  182 

Tubercular  meningitis,  830,  883,  841 ;  in 
adults,  843;  in  children,  841;  par- 
tial, 844;  and  tumours,  851, 852 ;  and 
typhoid,  850 

«-  tumours,  491.  492;  and  meningitis, 
851,  852;  and  abscess,  484 

Tnberculotis,  miliary,  835 


488 

<-» -*  «ili8ilioM  iQp  vli.  •  atiMtaii^  808f 
oontraotorib  800 1  oottviiUk«%  810t 
eraniil  vanii^flSi  4mA,mam9i^ 
818 ;  giddiiMH,  607|  Iwirfafili^  804; 
llflMioipfaalai^  itttiVMil,  80S|  J«l^ 

fMO-OrfittiftlOB  1ll»  no  I  BBOBtld  tj^ 

pfeOBM.  608|  flMlor,608|  optfoMocI* 
^  ^  808f  p«t8Mlion  of  lNMi|^804| 

pnli^,  618|  MDMiy  nysptenib  8U| 

aphinetiTiflMttoi^SUf  apaacfciiw 

tion*  607|  fldaaiiig  of  booM^  808} 

nitteadiiiaHb  8l0f  vomitiog,  607 
Tteoon^iiiira'ionailal,  4iiiiiiuil  d^  618| 

catuo  of  ^doath  in,  il€l 

i-«8Miof|60I 

loeaHty  of,  491 

^^  wiottot  of;  48^48«,irl&tta9b 

499|  eardaoiiMsdOBi 

499|  ep*^  489|  oraefeOa 

eohr,  499f  fibroid,  490| 

498,  404;   Upoous  409| 

498;  myxoma,  488|  M«nmi,  4B8f 

pmmmoma,499j  mfoorni^  40%  488| 

^ypbilitl<^498| 
'  eoian  401 1  ^raoookr  and  4 

—  —  and  aneurism,  622;  and  epilep^, 

621 ;  and  general  paralyua,  521 ;  and 
hysteria,  520,  988;  and  meningitis 
603,  522;  and  tranmatim,  489,  490 

—  of  base,  616,  618 

—  phantom,  1000 
Type-writers,  727 

Typhoid  fever,  aphana  in,  886 ;  paralysii 
after,  895;  tremor  in,  897;  and 
meningitiB,  850 

Typhus  fover,  466f  paralysis  affcor,  897 


UlceratWe  endocarditis  causing  omboUsm, 

423 
Ultimum  morions,  801 
Uncinate  gyrus,  5 ;  and  olfaetoiy  nenre, 

56;  localisation  in.  818 
Urssmia,  103,  866;  convnldons,  768,  776; 

and  epilepsy,  759 
Urasmio  oonvulsions,  768,  77^  776 
Urinary  symptoms,  181 
Urine,  retention  of,  in  hysteria,  1014 
Uterine  phlebitis,  428 
Utterance,  reenrring^  118 
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Tagaf,  cardiac  brandies  of,  295;  diteatei 

of,  278;   gastric  branches  of,   296; 

nenritis  of,    295;   nnclens   of,    45; 

pulmonary  branches  of,  294 
Valleiz's  points,  800 
Vaponrs  in  hysteria,  1040 
Tariola,  paralysis  after,  898 
Vftscniar  lesions  in  acute  diseaseib  894; 

diphtheria,  909;  scarlet  fever,  899 

—  tumour,  499 
Vaso-motor  and  trophic  changes,  81^  187  j 

in  exophthalmic  goitre,  882 

—  symptoms  in  hysteria,  1016 

—  theory  of  epilepsy,  765;  for  tetanus,  898 
Venesection  in  apoplexy,  411 
Venous  circulation  of  brain,  66 

—  thrombosis,  450,  461 
Ventricles,  localisation  in,  822 
Ventricnlar  haimorrhage,  891,  896,  402, 

409 

—  meningitis,  SiO 
Verbal  amnesia,  121 
Vermiform  process,  57 
Vertebral  artery,  60;   anenrism  of,  106, 

636;  obstruct  ion  of,  410;  ligature  of, 
for  epilepsy,  768;  for  tetanus,  698 
Vertigo,  777;  auditory,  261,  782;  epi- 
leptic,  738,  793;  epileptoid,  793; 
essential,  793;  gastric,  792;  laby- 
rinthine, 261,  782;  migrainous,  848 1 
nocturnal,  792;  ocniar,  172,  782  j 
other  forms,  792 

—  and  arterial  degeneration,   793 1    and 

cerebral  disease,  97, 790 ;  and  epilepsy, 
790;  and  nystagmus,  787 1  and  tinni- 
tus, 787;  and  tumour,  507 
Vessels  of  brain,  60 
Vestibular  root  of  aaditory,  48 
Vidian  nerr^  21^  236,  307 
Vieussens,  raXre  of,  and  fourth  nor^  62 
VioUn.player's  cramp,  729  (m«  Cfrainp) 
Visceral  neuralgias,  882  («m  Neuralgia) 

—  sensibility,  path  of,  39 
Vision,  ezii in i nation  of,  146 


I  ^si(m  in  optic  neuritis,  185 ;  in  diphtheria, 
906 

—  surface,  represenUtion  of,  21 
Visual  aura,  92 

—  centre,  21;  symptoms,  142 

—  field,   erroneous    projection    of,  172; 
limitation  of,  147 

—  —  in  exophthalmic  goitre,  881 

—  hallucinations,  166 

—  symptoms,  142 

Vocal  cord,  paralysis  of,  284,  288 

Voice,  alterations  of,  286 

Voluntary  movements  in  hemiplegia,  79 

—  speech,  tee  Speech 
Vomiting  in  bniin  diseases,  130 

—  —  —  tumours,  607 
Von  Qraefe's  symptomi^  877 


Wamlnga  In  epilepsy,  736—740 

Weakness,  irritable,  722 

Weir-Mitchell  treatment,  1022, 1024 

Wernicke's  sign,  163 

White  softening,  430 

Willin,  circle  of,  60 

Word-blindness,  112, 122 

Word-deafneas  112, 119 
Wordprocesses,  site  of,  in  eortex,  118 1 

path  for,  113 
Worms  and  epilepsy,  733 
Wrist-drop,  948 

Writera'  cramp,  711  (eee  Cramp) 
Writing,  methods  of,  713 
Wry-naok,  669  (eee  TorUooUis) 


Yellow  softening,  480 


Zonal  stratum,  40 

Zoopsia,  1007 

Zostw,  herpes,  and  ncoralgia,  814^  810 
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